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In this study, we investigated a virus replication system and then novel
anti-virus drugs for dsRNA reovirus using orbivirus (Ibarakivirusg as a model. In results, IBAV
enters cells via endocytosis and subsequently escapes into the cytoplasm upon endosomal
acidification. We found that IBAV replication was not suppressed by inhibitors of clathrin-mediated
or caveolin-mediated endocytosis but was markedly suppressed by 5-(N-ethyl-N-isopropyl) amiloride
(EIPA) and cytochalasin D, both of which inhibit macropinocytosis. Monensin, which inhibits
endosomal acidification, also suppressed IBAV replication. Furthermore, inhibitors of mitochondrial
oxidative phosphorylation, carbonyl cyanide m-chlorophenyl hydrazone (CCCP) and antimycin A
suppressed IBAV propagation with reduced cellular ATP levels resulting from suppression of ATP
synthesis. we identified AMP-activated protein kinase (AMPK), which is activated by CCCP or
antimycin A, as a key signaling molecule in IBAV suppression.

AMPK



dsRNA African Horse Sickness Blue tongue Epizootic

Haemorragic Disease Rotavirus Reovirus
@ €)
€)
©)
dsRNA
@D @)
®)
4)
dsRNA
@D , 3 (
( :NS3 VP5)
@) mTORC
mTORC Torinl
Rapamycin
€)
4) Al
VP2
VP5 Al
(5) ATP ATP
OXPHOS
2 CCcP
A
dsRNA
( 1BAV)
@D , 3 (
( :NS3 VP5)
EIPA Cytochalasin-D
CTB( ) Trf
( ) (
)

) mTORC



®

4

®)

IBAV

AMPK

Al
AMPK
AMPK
ATP
AMPK
1BAV
mTORC

mTORC
ATP
2
ccep
ATP
AICAR AICAR
AMPK
IBAV
AMPK
IBAV
AMPK IBAV
Torinl Rapamycin

Torinl Rapamycin

Al

VP2 VP5

OXPHOS

cccp A
A IBAV
ATP
AMPK  1BAV
ATP
IBAV
IBAV

1BAV



10 10 0 2

Ohkubo Kiichi Shibutani Shusaku lIwata Hiroyuki

590

AMP-activated protein kinase (AMPK) suppresses lbaraki virus propagation

2024

Virology

109943 109943

DOl
10.1016/j .virol .2023.109943

Egusa Karin Shibutani Shusaku Iwata Hiroyuki 679

1gG and insulin enhance endocytosis in THP-1?cells via activation of phosphatidylinositol 3- 2023

kinase (PI3K)

Biochemical and Biophysical Research Communications 160 166
DOl

10.1016/j .bbrc.2023.09.008

SUEMURA Miki MIYATA Haruki KAWAMURA Rio TAKAHASHI Sho IGASE Masaya MIZUNO Takuya OHAMA 85

Takashi SHIBUTANI Shusaku IWATA Hiroyuki

Cancer-specific apoptosis induction in canine lymphoma cell lines by the endocytosis inhibitor 2023

dynasore

Journal of Veterinary Medical Science 820 827
DOl

10.1292/jvms.23-0036

Shibutani Shusaku Endo Mikiko Mizukami Keijiro Hosoi Eiji Sakai Yusuke Taniguchi 54

Masayasu Harada Hisashi Momozawa Yukihide Iwata Hiroyuki

Development of a high- throughput screening method for the detection of 188 pathogenic variants 2023

and its application in Mishima cattle

Animal Genetics 416 417

DOl
10.1111/age.13301




MUROKAWA Hiroka EGUSA Karin SHIBUTANI Shusaku IWATA Hiroyuki

85

Mechanistic/mammalian target of rapamycin complex 1 (mTORC1) signaling is involved in 2023

phagocytosis activation during THP-1 cell differentiation

Journal of Veterinary Medical Science 772 780
DOl

10.1292/jvms.22-0504

Takahashi Sho Shibutani Shusaku lIwata Hiroyuki 418

Nuclear-targeted 4E-BP1 is dephosphorylated, induces nuclear translocation of elF4E, and alters 2022

mRNA translation

Experimental Cell Research

113246 113246

DOl
10.1016/j .yexcr.2022.113246

Suemura Miki Shibutani Shusaku Iwata Hiroyuki 645

The endocytosis inhibitor dynasore induces a DNA damage response pathway that can be 2023

manipulated for enhanced apoptosis

Biochemical and Biophysical Research Communications 19
DOl

10.1016/j .bbrc.2023.01.035

Yuki Maeda , Shusaku Shibutani , Keiko Onishi , Hiroyuki Iwata 302

Ibaraki virus enters host cells by macropinocytosis 2021

Virus Research 198492

DOl
10.1016/j -virusres.2021.198492.




Goto N, Shibutani S, Miura N, Watanabe R, lwata H. 552

Thapsigargin suppresses alpha 1-acid glycoprotein secretion independently of N-glycosylation 2021

and ER stress

Biochem Biophys Res Commun . 30-36
DOl

10.1016/j .bbrc.2021.03.017

Yuki Maeda, Shusaku Shibutani, Hiroyuki Ilwata 563

Partial glycosylation of the Ibaraki virus NS3 protein is sufficient to support virus 2021

propagation

Virology 44-49
DOl

10.1016/j .virol .2021.08.003

6 0 0
AMPK
166
2023
196G Insulin PI3K THP-1
166

2023




166

2023

MRNA

elF4E

165

2022

165

2022

THP-1

mTORC1

164

2021




(shibutani shusaku)

(20534473)

(15501)




