HCV

C (HCV) 2a
1b
HCV HCV
1b HCV
HCV RNA
HCV HCV
HCV (OR6  ORL8)
HCV N-89  N-251
I
40% HCV
HCV
HCV
o HCV
5% Cordycepin
C
HCV HCV HCV
HuH-7 2009
HCV
Li23
HCV RNA
HCV
6
HCV 5 x 10* 37
ORL8  ORL11 HCV HCV-0 150
ul(1.5 x 10" Hev )
HCV HCV JFH-1
1b 2a HCVcc MOI1 0.1
HCV 3
PBS(@ml) 3
HCV RNA 3.5ml
7
HCV 0.22 um
1b HCV Core
HCV ELISA



HCV Core ELISA
Total RNA HCV RNA
LightCycler RT-PCR

Core
Total RNA HCV RNA
HCV
HCV OR6  ORL8
24 2 X
10*
72
50 ECs,
OR6  ORL8
96
1 x 10°
72 WST-1
50
CCq SI
CCso/EC,,
HCV NS5B
HCV 1995
HCV
HCV-JFH1
HuH-7 HCV
HCV
PH5CH8 1b  HCV

HCV

Core ELISA

20 fmol/ml

PH5CH8

HCV

Claudin 1(CLDN1)

JFH-1 HCV
HuH-7

CLDN1
HCV
PH5CH8

miR122

CLDN1

miR122

PH5CH8

RSc
ORL8c Li23
1/10

PH5CH8

HCV

RSc  ORL8c

miR122

PH5CH8

(PH5CH8/mir122)  CLDN1

PH5CH8
HCV
PH5CH8

D7 ORL8c
HCV-JFH-1

HCV
4 x 10°/ml
HCV 0
/ml

HCV-JFH1 MOl 0.1

8
fmol/ml
ORL8c

Core
61,000
18,000
CLDN1

HCV RNA
RT-PCR

PH5CH8

PH5CH8/miR122/CLDN1

ORL8c

HCV-JFH1
HCVcc

1 x 10® HCV

RSc
11,000 D7
miR122

LightCycler

Core
RSc ORL8c



D7 4-6 x 10° copy/pug total
RNA  HCV RNA

PH5CH8/miR122 3 x 10°/ng
total RNA  HCV RNA

PH5CH8
PH5CH8/miR122/CLDN1

HCV b O
HCV-JFH-1
7

Core  PH5CH8 70

fmol/ml
8
HCV RNA

PH5CH8 7.1 x 10°
PH5CH8/miR122/CLDN1 3.2 x 10°
ORL8c 8.4x10° D 3.9 x

102 copy/ug total RNA

JFH-1 0 HCv

17
23 29 Core
29 HCV RNA
RSc ORL8c
D7 29
Core (10* fmol/ml)
HCV RNA 107-10° copy/ug total
RNA
PH5CH8
Core HCV RNA
HCV
HCV
miR122  CLDN1
HCV
HCV
HCV
N-89 N-251
N-251 first inman

N-251

25 5 PMDA

HCV

N-251
HCV

Isobole plot

N-251
HCV
FBS40%
HCV
40%
FBS ECso 0.16 uM 10% FBS
0.12 uM
40% FBS
N-251
Si 106 (10% FBS
19)
ORL8 N-89 N-251 0.5
uM
HuH-7 HCV
sO 8 s0(8Y)
Li23 HCV
sOL 5 sSOL(5Y)
N-89 N-251
10 N-89
N-251
HCV



HCv (

) HCV
HCV
HCV 100 g 4.95¢
Cordycepin
0.705¢g Ergosterol
HCV
AHI1R sOR
Cordycepin HCV
AH1R
ECs 0.58 ug/ml SI 3.3 sOR
ECs, 1.7
HCV pg/ml SIL 1.8 AH1R
ORL8 HCV ECs 31 pg/ml
ECs, Cordycepin 5%
54 ng/ml Sl 5.6 1.5 pg/ml
1b AH1 AHIR
AH1R ECso 31 HCV
pg/ml SI 5.2 HCV Cordycepin HCV
sOR
HCV Cordycepin
50% OR6
ORL8
HCV
HCV Cordycepin
IFN-a Ergosterol HCV
HCV
HCV
HCV
HCV Cordycepin
HCV RNA NS3
NS5B HCV
D.
HCV HCV
HuH-7 sOR 1b  HCV
ECs 12 pug/ml SI 3.8 HCV
Li23 SORL8 ECso 2a
30 pg/ml Sl 4.0 JFH-1  HCv
RNA ( ) JFH-1  HCV

RSc ORL8c D7



HCV
PH5CH8
Core HCV
RNA
miR122
PH5CH8/miR122 HCV RNA
102 /mg total RNA
0 HCV
PH5CH8
7 Core
JFH-1  HCV
PH5CH8
Core
1b  HCV
JFH-1
HCV RSc
0 HCV
22 HCV 1b HCV
CLDN1
JFH-1 HCV
1b  HCV
PH5CH8
7 Core
PH5CH8
HCV
PH5CH8
HCV RSc
PH5CH8
HCV
N-89 N-251 HCV RNA
HCV

HCV

HCV

HCV

HCV

(1) Hev

N-89  N-251
HCV
HCV
a
C
Cordycepin
Cordycepin
CCso
HCV
Cordycepin



HCV HCV

(2) Hev
N-251
40% HCV
A3) HCV
HCV
5%

Cordycepin

F

1) Dansako H, Yamane D, Welsch C,
McGivern DR, Hu F, Kato N, Lemon SM.
Class A scavenger receptor 1 (MSR1)
restricts hepatitis C virus
replication by mediating toll-like
receptor 3 recognition of viral RNAs
produced in neighboring cells. PLoS
Pathogens, 9: e1003345 (2013).

2) Mori K, Hiraoka 0, lkeda M, Ariumi
Y, Hiramoto A, Wataya Y, Kato N.
Adenosine kinase is a key
determinant for the anti-HCV
activity of ribavirin. Hepatology,
58:1236-1244 (2013).

3) Ueda Y, Takeda M, Mori K, Dansako H,
Wakita T, Kim HS, Sato A, Wataya Y,
Ikeda M, Kato N. New preclinical
antimalarial drugs potently inhibit
hepatitis C virus genotype 1b RNA
replication. PLoS ONE, 8: e72519
(2013).

4) Shinohara Y, Imajo K, Yoneda M,
Tomeno W, Ogawa Y, Kirikoshi H,
Funakoshi K, 1lkeda M, Kato N,
Nakajima A, Saito S. Unfolded
protein response pathways regulate
Hepatitis C virus replication via
modulation of autophagy. Biochem
Biophys Res Commun, 432:326-332

(2013).

5) Tanaka T, Kuroda K, Ikeda M, Wakita
T, Kato N, Makishima M. Hepatitis C
virus NS4B targets lipid droplets
through hydrophobic residues in the
amphipathic helices. J Lipid Res,
54:881-892 (2013).

6)Sato A, Saito Y, Sugiyama K,
Sakasegawa N, Muramatsu T, Fukuda S,
Yoneya M, Kimura M, Ebinuma H, Hibi
T, lkeda M, Kato N, Saito H.
Suppressive effect of the histone

deacetylase inhibitor,
suberoylanilide hydroxamic acid
(SAHA), on  hepatitis C virus

replication via epigenetic changes
in host cells. J Cell Biochenm,
114:1987-1996 (2013).

7) Tani J, Shimamoto S, Mori K, Kato N,
Moriishi K, Matsuura Y, Tokumitsu H,
Tsuchiya M, Fujimoto T, Kato K,
Miyoshi H, Masaki T, Kobayashi R.
Ca2+/S100 proteins regulate HCV
virus NS5A-FKBP8/FKBP38
interaction and HCV virus RNA
replication. Liver Int,
33:1008-1018 (2013).

8) Tanaka T, Kuroda K, lkeda M, Kato N,
Shimizu K, Makishima M. Direct
targeting of proteins to lipid
droplets demonstrated by time-lapse
live cell imaging. J Bioscience and
Bioengineering,116:620-623 (2013).

9) Ding Q, Cao X, Lu J, Huang B, Liu YJ,
Kato N, Shu HB, Zhong J. Hepatitis
C virus NS4B blocks the interaction
of STING and TBK1 to evade host
innate  immunity. J  Hepatol,
59:52-58 (2013).

10) Shinohara Y, Imajo K, Yoneda M,
Tomeno W, Ogawa Y, Fujita K,
Kirikoshi H, Takahashi J, Funakoshi
K, Ikeda M, Kato N, Nakajima A, Saito
S. Hepatic triglyceride lipase
plays an essential role in changing
the lipid metabolism in genotype 1b



hepatitis C virus replicon cells and
hepatitis C patients. Hepatol Res,
43:1190-1198 (2013).

11) Ban S, Ueda Y, Ohashi M, Matsuno K,
lkeda M, Kato N, Miyachi H.
Peroxisome proliferator-activated
receptor delta antagonists inhibit
hepatitis C virus RNA replication.
Bioorg. Med. Chem. Letters,
23:4774-4778 (2013).

12) Shen H, Yamashita A, Nakakoshi M,
Yokoe H, Sudo M, Kasai H, Tanaka T,
Fujimoto Y, Ikeda M, Kato N,
Sakamoto N, Shindo H, Maekawa S,
Enomoto N, Tsubuki M, Moriishi K.
Inhibitory effects of caffeic acid
phenethyl ester derivatives on
replication of hepatitis C virus.
PLoS ONE, 8:e82299 (2013).

13) Kato N, Sejima H, Ueda Y, Mori K,
Satoh S, Dansako H, Ikeda M. Genetic
characterization of hepatitis C
virus in long-term RNA replication
using Li23 cell culture systems.
PLoS ONE, in press (2014).

2.
1)
( )
HoV . 49
2013 6
2)
.C
17 (JDDW)
2013 10

3) Ueda Y, Mori K, Satoh S, Dansako H,
Ikeda M, Kato N. Anti-HCV activity
of Cordyceps militaris used as a
chinese herbal medicine. 20th
International Meeting on Hepatitis
C Virus and Related Viruses.
Melbourne, Australia, October,
2013.

4) Dansako H, Hiramoto H, lkeda M,
Wakita T, Kato N. Rabl8 is required
for viral assembly of hepatitis C
virus through the association with
core protein around lipid droplet.
20th  International Meeting on
Hepatitis C Virus and Related

Viruses. Melbourne, Australia,

October, 2013.
5)

HCV
( ). 61
2013

1 .

6) , , ,
. C
annexin Al
61
2013 11
7
. Rab18 C
61
2013 11
8)
NS4B
61
2013 11



HCV
USP15
HCV
A.
HCV
IFN
1b
50%
HCV
HCV
HCV
B.
shRNA
HCVcc
HCV
USP20
Huh7

Huh?

USP15

HCV

USP20

USP15

25

HCV
USP15  USP20  HCV
USP20
RNAi HCV
USP15  USP20 USP15
HCV
USP15
USP20 HCV
USP15
USP20

HCV



. Katoh H, Okamoto T, Fukuhara T, Kambara
H, Morita E, Mori Y, Kamitani W, and
Matsuura Y. Japanese Encephalitis Virus
Core Protein Inhibits Stress Granule
Formation through an Interaction with
Caprin-1 and Facilitates Viral
Propagation. J Virol 2013;87:489-502

. Suzuki R, Matsuda M, Watashi K, Aizaki
H, Matsuura Y, Wakita T, and Suzuki T.
Signal peptidase complex subunit 1
participates in the assembly of
hepatitis C virus through an interaction
with E2 and NS2. PLoS Pathog 2013; (doi:
10.1371/journal .ppat.1003589)

. Lee H, Komano J, Saitoh Y, Yamaoka S,
Kozaki T, Misawa T, Takahama M, Satoh T,
Takeuchi O, Yamamoto N, Matsuura Y,
Saitoh T, and Akira S. Zinc-finger
antiviral protein mediates retinoic
acid inducible gene I-like
receptor-independent antiviral
response to murine leukemia virus. Proc
Natl Acad Sci U S A 2013;110:12379-12384
. Yoshio S, Kanto T, Kuroda S, Matsubara
T, Higashitani K, Kakita N, Ishida H,
Hiramatsu N, Nagano H, Sugiyama M,
Murata K, Fukuhara T, Matsuura Y,
Hayashi N, Mizokami M, and Takehara T.
Human BDCA3 (+) dendritic cells are a
potent producer of IFN-A in response to
hepatitis C virus. Hepatology
2013;57:1705-1715

. Kimura T, Katoh H, Kayama H, Saiga H,
Okuyama M, Okamoto T, Umemoto E,
Matsuura Y, Yamamoto M, and Takeda K.
ITitl inhibits Japanese encephalitis
virus replication through binding to 5°
capped 2"-0 unmethylated RNA. J Virol
2013;87:9997-10003

. Tripathi LP, Kambara H, Chen YA,
Nishimura Y, Moriishi K, Okamoto T,
Morita E, Abe T, Mori Y, Matsuura Y, and
Mizuguchi K. Understanding the
biological context of NS5A-host
interactions in HCV infection: a
network-based approach. J Proteome Res
2013;12:2537-2551

86

9 11-13 , 201

. Toru Okamoto, Shuhei Taguwa, Kohji

Moriishi, and Yoshiharu Matsuura.
Co-chaperones involved in the
replication of hepatitis C virus,
Protein Homeostasis & Viral Infection:
Mechanisms to Therapeutics, Bethesda,
USA, September 18-19, 2013.

. Yoshiharu Matsuura, Host factors involved

in HCV propagation. The 2013 Italy-Japan
Liver Workshop “ Hepatitis, Steatosis and
Hepatocellular Carcinoma : molecular
basis and clinical links” Marsala, Italy,
October 20-21, 2013.

. Yoshiharu Matsuura, Host factors involved

in the propagation and pathogenesis of
hepatitis C virus, Infectious Diseases in
Elderly Symposium, Izmir, Turkey, October
25-29, 2013.

. Yoshiharu Matsuura, Host factors involved

in the propagation and pathogenesis of
hepatitis C virus, The 3" International
Symposium on Infectious Disease and Signal
Transduction and Taiwan-Japan Joint
Symposium on Cell Signaling and Gene
Regulation, Tainan, Taiwan, November
16-17, 2013

42
12 9 , 2013

. Takasuke Fukuhara, Satomi Yamamoto,

Takashi Motomura, Mai Shiokawa, Chikako
Ono, Hiroto Kambara, Toru Okamoto, and
Yoshiharu Matsuura, Role of HCV-RNA
quasispecies on the cell-specific
infectivity. The American Society for
Virology, 32nd Annual Meeting, University
of Pennsylvania, University Park, July
20-24, 2013.

. Toru Okamoto, Yukari Sugiyama, Chikako Ono,

Sayaka Aizawa, Pham Duc Ngoc, Takahisa
Kohwaki, Eiji Hirooka, Takasuke Fukuhara,
Masahiro Yamamoto, and Yoshiharu Matsuura,




10.

Roles of de-ubiquitinating enzymes on the
propagation of HCV, 20th International
Meeting on HCV and Related Viruses,
Melbourne, October, 6-10, 2013.

. Takasuke Fukuhara, Satomi Yamamoto, Mai

Shiokawa, Masami Wada, Chikako Ono, Toru
Okamoto, and Yoshiharu Matsuura, Role of
HCV-RNA guasispecies on the cell-specific
infectivity, 20th International Meeting
on HCV and Related Viruses, Melbourne,
October, 6-10, 2013.

Chikako Ono, Takasuke Fukuhara, Mai
Shiokawa, Satomi Yamamoto, Masami Wada,
Toru Okamoto, Daisuke Okuzaki, and
Yoshiharu Matsuura, Propagation of HCV in
the miR-122-knockout Huh7 cells, 20th
International Meeting on HCV and Related
Viruses, Melbourne, October, 6-10, 2013.

11.

12.

HCV
61
11 10 -12 , 2013
_ miR-122 Huh7
HCV 61
11 10 -12 , 2013

13.

VLDL
61
11 10 -12 , 2013



HCV

DM-CHX FKBP6

HCV

HCV
HCV

7-8

NS3

C (HCV)
NS5A FKBP6
FKBP6
FKBP8  FKBP6 HCV FKBP8
FKBP8 FKBP6
HCV FKBP6 FKBP6
FKBP6 HCV
DM-CHX  FKBP6
FKBP8
150-200 C FKBP8
FKBP8 FKBP6
FKBP8
DM-CHX  FKBP8
HCV
1
FKBP6
invivo DM-CHX
HCV B.
HCV NS5A JFH1
HCV RNA FKBP6/8
FKBP8/6
10 Tissue micro array
2/3 FKBP6
NS5A

HCV



FKBP6

FKBP8

FKBP8
FKBP8

FKBP6

FKBP6

FKBP6

FKBP6

FKBP6/8

HCV

FKBP8

FKBP6

DM-CHX

NS5A

DM-CHX

HCV

DM-CHX

FKBP6

FKBP8

FKBP6
HBV

HCV

FKBP6/8

HCV FKBP6

FKBP6 HCV
FKBP6
E.
HCV FKBP6
FKBP6
DM-CHX
F.
G.
1.

Tripathi LP, KambaraH, Chen YA, NishimuraY, Moriishi
K, Okamoto T, MoritaE, Abe T, Mori Y, MasuuraY,
Mizuguchi K: Undergtanding the Biologica Context of
NSBA-Hog Interactionsin HCV Infection: A
Network-Basad Approach. J. Prateone Res,, 12:
2537-2551, 2013

Tani J, Shimamoto S, Mori K, Kato N, Moriishi K
MasuuraY, Tokumitsu H, TsuchiyaM, Fujimoto T, Kato
K, Miyoshi H, Masski T, Kobayashi R: Ca(2+) /S100
proteinsregulate HCV virus NSbA-FK BP8/FKBP38
interaction and HCV virus RNA replication. Liver Int., 33
1008-1018, 2013

OgawaY, KawvamuraT, MasuzawvaT, Aoki R, GeeP,
YamashitaA, Moriishi K, Yamasaki K, Koyanagi Y,
Blauvdt A, Shimada S; Antimicrobia Peptide LL-37
Produced by HSV-2-Infected Keratinocytes Enhances HIV
Infection of Langerhans Cdls. Cdl Host Microbe, 13;
77-86, 2013

MiuraM, Magkawa S, Takano S, Komatsu N, Tatsumi A,
AskawaY, Shindo K, AmemiyaF, Nekayama, Inoue T,




Sakamoto M, YamashitaA, Moriishi K, Enomoto N:
Deap-Sequencing Andysis of the Association betweenthe
Quas gpecies Nature of the Hepatitis C Virus Core Region
and Diseese Progression. J. Viradl., 87: 12541-12551, 2013
Matsuzawa T, Kawamura T, Ogawa, Takahashi M,
Aoki R, Mariishi K, Koyanagi Y, Gatanega H, Blauvet A,
Shimada S Ord adminigtration of the CCR5 inhibitor,
maraviroc, blocksHIV ex vivo infection of Langerhans
cdlswithin epithdium. J. Invest. Dernatadl.,
133:2803-2805, 2013

Hashimato K, Yamada S, Kaano H, Fukuchi S, Sato Y,
Kato M, Yamaguchi T, Mariishi K, Inoue N: Effects of
immunization of pregnant guinea pigswith guineapig
cytomegdovirus glycoprotein B onvird spreedinthe
placenta. Vaccine, 31: 3199-3205, 2013

Aoki R, KawamuraT, GoshimaF, OgawaY, Nekee S,
Nakao A, Mariishi K, NishiyamaY, Shimada S Magt
CdlsPlay aKey Rolein Hogt Defense againg Herpes
Smplex VirusInfection through TNF-aphaand IL-6
Production. J. Invest. Dernatadl., 133; 2170-2179, 2013
ShenH, YamashitaA, Nakakoshi M, Y okoeH, Sudo M,
Kasa H, TanakaT, Fujimoto Y, IkedaM, Kato N,
Sakamoto N, Shindo H, Maekawa S, Enomoto N, Tsubuki
M, Moriighi K: Inhibitory effects of caffeic Acid phenethyl
eder derivaiveson replication of hepatitis C virus. PLOS
one, 8: e82299, 2013

2.
Tanaka T, Kasai H, Yamashita A, Moriishi K.
20t International Symposium on Hepatitis C

Ionization PESI-MS
61
2013 11 10H~12
Caffeic acid phenythyl ester
HCV 61
2013 11 10H~12 ,
1.
B
61
2013 11 10
~12
2.
non-primate
hepacivirus 61
2013 11 10 H~12
3.
61
2013 11 10
H~12
4.
Tyrphostin
C
36 2013 12
3 H~6

virus and related viruses. Melbourne, Australia,

October 6-10., 2013

Moriishi K. Exploitation of host funtions by
hepatitis C virus. 2013 Italy-Japan Liver
Workshop “Hepatitis, Steatosis and
Hepatocellular Carcinoma: molecular basis and
clinical links”, Trapani, Italy, October 20-21,
2013

Probe electrospray



HCV

C HCV
HCV NS5A 1SG15 (I1SGylation)
Herc5 E3 HCV genotype 1b  Conl,
0 2a  JFH1 NS5A  ISGylayion I1SGylation Lys
Ala NS5A ISGylation
NS5A ISGylation NS5A
OTUD7B NS5A  domain
| OTUD7B NFK B
A. Huh-7 IFN-a
c NS3/4A IFN-B 24
Direct Acting Antivirals 1SG15, UBE1L, UbcH8, Herch
(DAA)
2. HCV ISGylation
Huh-7 HCV J6/JFH1  MOI=2
DAA 0 48 1SG15, Herc5 real
HCV time PCR
1SG15 3. NS5A  ISGylation E3
Huh-7 UBE1L, UbcH8, FLAG-1SG15
- TRIM25 Herc5
1SG15 HCV NS5A  ISGylation
HCV
4_HCV NS5A  ISGylation
Conl, O (genotype 1b), JFH1 (genotype 2a)
B. PEF1A-NS5A-myc-Hisg
1. Huh7 15G15 ISGylation

5_.NS5A 1SGylation



NS5A K-R myc-Hisg
El, E2, E3, FLAG-1SG15  Huh-7
FLAG-1SG15
6.HCV NS5A
OTUD7B
Huh-7 FLAG-0TUD7B NS5A-myc-Hisg
7_HCV NS5A 0TUD7B
NS5A deletion mutant NS5A
O0TUD7B
8.NS5A OTUD7B
Huh-7.5 HA-Ub, NS5A-myc-His6,
FLAG-0TUD7B NS5A
O0TUD7B
DNA
C.
1. Huh7 1SG15
Huh-7 IFN-a
IFN-3 24
1SG15, UBELL, UbcH8
2_HCV I1SGylation

Huh-7 HCV J6/JFH1

48 1SG15, Herc

3. TRIM25
ISGylation
NS5A

4_HCV NS5A  ISGylation

MOI=2
MRNA

NS5A

Herch

ISGylation

Conl, O (genotype 1b), JFH1 (genotype 2a)

NS5A 1SGylation
5_NS5A 1SGylation
NS5A Lys
I1SGylation

6.HCV NS5A
0TUD7B
Huh-7 FLAG-OTUD7B  NS5A-myc-His,
7.HCV NS5A O0TUD7B
NS5A NS5A domain
I 0TUD7B
8.NS5A 0TUD7B
NS5A
HA-Ub NS5A OTUD7B
D.
HCV NSBA E3 Herch I1SGylation

Conl  NS5A IRV ,B EL,E2,
E3 ISGylation Conl,
0, JAH1 NSBA  ISGylation genotype



HCV
ISGylation
Lys
Lys NS5A
I1SGylation
HlVcc  HOV

OTuD7B

OTUD7/B  NFK B
HCV NS5A
NFkB

E.
1. HCV NSBA E3
ISGylation
2. Conl, 0, JHAH1
genotype HV
3. ISGylation
Lys
Lys NS5A

4. HCOVNS5A

5. NS5A domain |
6. NSSA  OTUD7B

OTuD7B

7. OTW7/B N B
HCV NS5A
NFB

ISGylation

HCV
OTUD7B NS5A

NS5A domain |
NS5A  OTUD7B

OTuD7B

Herch

NSBA  ISGylation

ISGylation
Ala

OTuD7B

OTuD7B

G.

1.

1) Ratnoglik SL., Aoki C., Sudarmono P.,
Komoto M., Deng L., Shoji I., Fuchino H.,
Kawahara N., and Hotta H. Antiviral activity
of extracts from Morinda citrifolia leaves
and chlorophyll catabolites pheophorbide a
and pyropheophorbide a, against hepatitis C
virus. Microbiology and Immunology, iIn
press.

2) Adianti M., Aoki C., Komoto M., Deng L.,
Shoji 1., Wahyuni T., Lusida M., Soetjipto
S., Fuchino H., Kawahara N., and Hotta H.
Anti-hepatitis C virus compounds obtained
from Glycyrrhiza uralensis and other
Glycyrrhiza species. Microbiology and
Immunology, In press.

3) Tao RR, Huang JY, Lu YM, Hong LJ, Wang H,
Masood MA, Ye WF, Zhu DY, Huang Q, Fukunaga
K, Lou YJ, Shoji I, Wilcox CS, Lai EY, Han
F. Nitrosative stress induces peroxiredoxin
1 ubiquitination during ischemic insult via
EGAP activation in endothelial cells both in
vitro and in vivo. Antioxidants & Redox
Signaling, DOI: 10.1089/ars.2013.5381.

4) Mawatari S., UtoH., Ido A., NakashimaK.,
Suzuki T., Kanmura S., Kumagai K., Oda K.,
Tabu K., Tamai T., Moriuchi A., Oketani M.,
Shimada Y., Sudoh M., Shoji I., and
Tsubouchi H. Hepatitis C virus NS3/4A

protease inhibits complement activation by



cleaving complement component 4., PLoS One,
2013; 8 (12): €82094.

5) Wahyuni TS., Tumewu L., Permanasari AA.,
Apriani E., Adianti M., Rahman A.,
Widyawaruyanti A., Lusida MI., Fuad A.,
Soetjipto, Nasronudin, Fuchino H., Kawahara
N., Shoji I., Deng L., Aoki C., and Hotta H.
Antiviral activities of Indonesian
medicinal plants in the East Java region
against hepatitis C virus. Virology Journal,
2013, 10 (1): 259, 1-9.

6) Ichimura, T., Taoka, M., Shoji, I., Kato,
H., Hatakeyama, S., Isobe, T., and Hachiya,
N. 14-3-3 Proteins sequester a pool of
soluble TRIM32 ubiquitin ligase to repress
autoubiquitination and cytoplasmic body
formation., Journal of Cell Science, 2013,
126 (Pt9): 2014-26.

7) E1-Shamy, A., Shindo, M., Shoji, 1., Deng,
L., Okuno, T., and Hotta, H. Polymorphisms
of the Core, NS3 and NS5A proteins of
hepatitis C virus genotype 1b associate with
development of hepatocellular carcinoma,
Hepatology, 2013, 58 (2): 555-63.

2.

1) Chen M, Gan X, Deng L, Shoji I, Hotta H.
HCV NS5A interacts with SMYD3 and
upregulates SMYD3-mediated expression of
AGR3 mRNA. 20th International Symposium on
Hepatitis C Virus and Related Viruses.
Melbourne, Australia, October 6-10, 2013.
2) Deng L, Chen M, Shoji I, Hotta H. HCV
upregulates Bim through ROS/JINK signaling
pathway leading to Bax-mediated apoptosis.

20th International Symposium on Hepatitis C

Virus and Related Viruses. Melbourne,
Australia, October 6-10, 2013.

3) Ratnoglik SL, Jiang DP, Aoki C, Sudarmono
P, Deng L, Shoji I, Hotta H. Development of
a prophylactic and therapeutic vaccine
against Hepatitis C virus. 20th
International Symposium on Hepatitis C
Virus and Related Viruses. Melbourne,
Australia, October 6-10, 2013.

4) Matsui C, Shoji 1, Minami N, Sianipar |
R, Deng L, Hotta H. Regulation of
hepatocyte nuclear factor la by hepatitis
C virus NS5A protein. 20th International
Symposium on Hepatitis C Virus and Related
Viruses. Melbourne, Australia, October 6-10,
2013.

5) Hotta H, Aoki C, Ratnoglik SL, Sudarmono
P, Komoto M, Deng L, Shoji I, Fuchino H,
Kawahara N. Antiviral activity of
chlorophyll derivatives, pheophorbide a,
chlorin e6 and mono-L-aspartyl chlorin e6
(NPe6), against hepatitis C virus. 20th
International Symposium on Hepatitis C
Virus and Related Viruses. Melbourne,
Australia, October 6-10, 2013.

6) Shoji 1. Molecular Mechanisms of
HCV-induced glucose metabolism disorder.
The 2013 Italy-Japan Liver Workshop.
Trapani, Jtaly, October 20-21, 2013.

7 , DENG Lin, ,
HCV . 61
, 2013 11
8) DENG Lin, , ’
Bax



61
, 2013 11
9) Suratno Lulut Ratnoglik, s

, Pratiwi Sudarmono, Lin Deng,

Chlorophill Pheophorbide a Chlorin
e6 Mono-L-aspartyl chlorin
e6 (NPe6) C
61 s s
2013 11
10) . , Sianipar
Imelda Rosalyn, DENG Lin, . HCV NS5A
Hepatocyte nuclear factor (HNF) -la
61
, 2013 11
11) , , Deng Lin, ,
. C
Smad1/Smad5
61
, 2013 11
12) , , , Deng Lin,
. , C
NS5A Fyn-SH2
61 . , 2013

11



HCV

C HCV
DDX6 RNA
HCV
P-body HCV
HCV
DDX5 RNA
HCV
A.
HCV invitro
HCV
JFH1
HCV
HCV
HCV P-body
DDX3 DDX6 RNA
G3BP1 Ataxin2
PABP1 HCV

(Ariumi et al.
J. Virol.2011) ESCRT HCV

HCV HCV
P-body DDX3
G3BP1 Ataxin2 PABP1  HCV

HCV
INI1/hSNF5
DDX21 RNA HCV
Staufenl UPF1  HCV

(Ariumi et al. PLoS One 2011)

HCV
HCV
HCV
HCV
HCV
B.
HuH-7 RSc
HCV-JFH1
DDX21 (Bethyl
) HCV Core CP-9 CP-11;



FITC

Cy3
Jackson ImmunoResearch
DAPI
FV1000
HuH-7
HCV-0 RNA 0 HCV

DDX21

HCV
ShRNA
DDX5 DDX21 INI1/hSNF5
Staufen 1 UPF1
RSc HCV-JFH1
HCV RNA
Core real-time
RT-PCR
ELISA Core
HCV
DDX21 0
HCV-0
sO HCV

real-time RT-PCR

HCV
P2
uv
C.
DDX5 INI1/hSNF5
HCV
ShRNA
DDX5 INI1
RSc HCV-JFH1
HCV 96
HCV RNA
HCV Core
HCV
JFH1
JRN/3-5B
DDX5 INI1
JFH1 RNA
DDX21 RNA
HCV
ShRNA
DDX21
RSc HCV-JFH1
HCV 96 HCV RNA

HCV Core



HCV

HCV-0 RNA 0
HCV-0 sO
DDX21
HCV
HCV RSc DDX21
HCV-JFH1
DDX21
HCV
Core
Staufen 1
UPF1 HCV
ShRNA
Staufen 1 UPF1
RSc
HCV-JFH1 HCV RNA
HCV
D
HCV

DDX5 DDX21 INI1/hSNF5 Staufen
1 UPF1
P-body DDX3 DDX6 RNA
HCV
Ariumi etal. J.
Virol. 2007; Ariumi et al. J. Virol.
2011 RNA DDX5
HCV NS5B RNA
Goh et al.
J. Virol. 2004
HCV ke ERA~DOBERH SN E -
DDX5
Huang

et al, Gastroenterology 2006 HCV

HCV
DDX5

DDX21  HCV

B23  HCV Core
Mai et al, Oncogene 2006
Nucleolin  HCV NS5B
Hirano et al. JBC
2003; Shimakami et al, J. Virol. 2006

HCV
HIV-1
DDX5 DDX21  HIV-1Rev
Rev HIV-1 mRNA

(Inoue et al. BBRC 2013)

yeast two-hybrid HIV-1
INI1/hSNF5
Staufen 1

UPF1  HCV

HCV

G3BP1

Ataxin2 PABP1

HCV

Ariumi et al. J. Virol. 2011

HCV
Staufen 1
HIV-1 Gag HIV-1
(Chatel-Chaix et al. MCB
2004) Staufen 1
HCV
RNA UPF1



HIV-1 HIV-1

Serquinia et al. J. Virol. 2013
RNA Staufen 1  UPF1
RNA HCV RNA
HCV

E
DDX5 INI1/hSNF5
HCV
DDX21 HCV
Staufen 1
UPF1 HCV
F.
G.
1.

1. Mori K, Hiraoka 0, lkeda M, Ariumi Y,
Hiramoto A, Wataya Y, Kato N.
Adenosine kinase is a key determinant
for the anti-HCV activity of
ribavirin. Hepatology 58:1236-1244,
2013

2. Kuroki M, Ariumi Y, Hijikata M, lkeda
M, Dansako H, Wakita T, Shimotohno K,
Kato N. PML tumore suppressor protein
is required for HCV production.
Biochem. Biophys. Res. Commun.
430:592-597, 2013

3. Yasuda-Inoue M, Kuroki M, Ariumi Y.
DDX3 RNA helicase is required for

HIV-1 Tat function. Biochem. Biophys.
Res. Commun. 441:607-611, 2013

4. Yasuda-Inoue M, Kuroki M, Ariumi Y.

Distinct DDX DEAD-box RNA helicases
cooperate to modulate the HIV-1 Rev
function. Biochem. Biophys. Res.
Commun. 434:803-808, 2013

5. Yagita Y, Kuse N, Kuroki K, Gatanaga

H, Carlson J, Chikata T, Brumme Z,
Murakoshi H, Akahoshi T, Pfeifer N,
Mallal S, John M, Ose T, Matsubara H,
Kanda R, Fukunaga Y, Honda K,
Kawashima Y, Ariumi Y, Oka S, Maenaka
K, Takiguchi M. Distinct HIV-1 escape
patterns selected by CTLs with
identical epitope specificity. J.
Virol. 87:2253-2263, 2013

€Y

HCV . 49
2013 6 6-7
)
HCV . 28

2013 6
22-23
©)

HCV
HCV . 61

2013 11 10-12



4)

LINE-1
, 2013

11 10A~12

®)

HIV-1 LINE-1

,2013 11 10H~12 ,

(6) Takeda M, lkeda M, Mori K, Yano M,
Ariumi Y, Dansako H, Wakita T, Kato N
Raloxifene inhibits hepatitis C virus
infection and replication. 20"
international symposium on hepatitis
C virus and related viruses.
Melbourne, Australia, October 6-10,
2013

(7) Misao Kuroki, Mariko Yasuda-Inoue,
Shiori Nakashima, Yasuo Ariumi.
Identification and characterization
of novel restriction factors of LINE-1.
Cold Spring Harbor Rettoviruses
Meeting. Cold Spring Harbor, New York,
USA, May 20-25, 2013

(8) Yasuo Ariumi, Mariko Yasuda-Inoue,
Misao Kuroki. Distinct DDX DEAD-box
RNA helicases cooperate to modulate
the HIV-1 Rev and Tat function. Cold
Spring Harbor Rettoviruses Meeting.
Cold Spring Harbor, New York, USA, May
20-25, 2013

(9) Yasuo Ariumi and Misao KurokKi.
Tumor suppressor proteins negatively
regulates the life cycle of LINE-1.
FASEB meeting Mobile DNA in mammalian

10

genomes, June 9-14, 2013, Big Sky,
Montana, USA

(10) Yasuo Ariumi, Mariko
Yasuda-Inoue, Misao Kuroki. Distinct
DDX DEAD-box RNA helicases cooperate
to modulate the HIV-1 Rev and Tat
function. Frontiers of retrovirology
16-18 September, 2013, Churchill
College, Cambridge University, UK
(11) Misao Kuroki, Mariko Yasuda-Inoue,
Shiori Nakashima, Yasuo Ariumi. Tumor
suppressor proteins restricts LINE-1
retrotransposition. Frontiers of
retrovirology

September 16-18, 2013, Churchill
College, Cambridge University, UK
(12) Kodai Kawano, Misao Kuroki, Yasuo
Ariumi. HIV-1 interacts with LINE-1
Keystone symposia Mobile Genetic
Elements and Genome Evolution (C2),
March 9 - 14, 2014, Santa Fe, New Mexico,
USA

(13) Kodai Kawano, Misao Kuroki, Yasuo
Ariumi. HIV-1 suppresses LINE-1
retrotransposition. 14th Kumamoto
AIDS Seminar. October 29-31, 2013,
Kumamoto, Japan

(14) Yasuo Ariumi. P-body, RNA
helicase, and HIV-1 life cycle. 14th
Kumamoto AIDS Seminar. October 29-31,
2013, Kumamoto, Japan.



11



