200 long non-coding RNA(INCRNA)
C
HCV INCcRNA HCV
IncRNA
IncRNA
HCV IncRNA-H HCV
INcRNA HCV
HCV IncRNA-H
HCV INcRNA
-H HCV IncRNA-H
C I
NcRNA-H 1L28B
1L28 IncRNA-H IL
28B HCV
IncRNA-H IncR
NA-H
200 long non-coding RNA(IncRNA)
C HCV non-coding RNA
non-coding RNA microRNA-122 (miR-122) HCV
INncRNA  HCV
HCV INncRNA
C

IncRNA



D

2)
3)

D

2)

3)

D

2)

3)

4)

5)

6)

)

HCV RNA HCV
IncRNA
IncRNA HCV IncRNA
IncRNA HCV
In vitro INncRNA INncCRNA-H HCV
IncRNA-H HCV
IncRNA-H in vivo
In vitro HCV IncRNA-H
in vivo
C HCV IncRNA-H
HCV IncRNA-H
C IncRNA-H
PCR 1L28B IncRNA-H
RNA HCV RNA HCV
IncRNA
HCV 1) INCcRNA HCV
IncRNA
IncRNA IncRNA-H HCV
IncRNA-H HCV
HCV 1 3 6 11 24
RNA
RNAseq IncRNA-H RNAseq
HCV RNA PCR
ALT
1b  HCV 4
HCV RNA IncRNA-H PCR
C HCV 20
HCV IncRNA-H PCR
165
IncRNA-H 1L28B major  minor



8) C

80 1L28B 40
IncRNA-H PCR 1L28B major  minor
HCV
P2
P2 HCV
P2 24 6 12

( 6 1316 )

| |

Il

itk

C. , i 1
1

v@o‘o@«[o%\s%»@eo‘evoee«

v hO—)ULsiRNALL (%)

|
|

<« 1 FL L
O

1) HCV .
IncRNA
HCV (la/1la HJ3-5) (Huh-7.5 )
RNA HCV NS5A
RNA RNA polyA RNA
(illumina Hiseq2000) IncRNA
HCV INCRNA 26 A yA
INCRNA26 SiRNA HCV
HCV IncRNA-D,G,H,P
SIRNA HCV 1
1 IncRNA SiRNA HCV
2) Hcv IncRNA-H
4 IncRNA IncRNA
IncRNA-H Huh-7.5 HJ3-5
MO10.01-1 IncRNA-H PCR

MO1 IncRNA-H 2



HJ3-5
al2a 3—|4:ls1| e2 [[ns2 | Ns3 [[nses] Nssa | nNsse  |—
G taiza = 5 2 HCV IncRNA-H

HCV RNA& . 1854 IncRNA-HZE B &

£

°
8
2

3) IncRNA-H HCV

. IncRNA-H SIRNA 3
il ot

96h 24h  48h  72h  96h

saasm Baasm SiRNA IncRNA-H
HJ3-5 FT3-7 SIRNA IncRNA-H
HCV SIRNA HCV
si-IncRNA-H-3 3 IncRNA-H

HCV la 1b 2a 1la/2a HCV

Relange fold of gCV RNA/18SrRNA
g B
—
e
83
S
-
Relative fold of INcRNA-H/18SrRNA
~ ©
»
3
5o
55353
2238k
28

°
o

3 IncRNA-H HCV

4) HCV IncRNA-H
HCV HCV RNA 1 11

24 ALT
11 HCV RNA 24
HCV 11 24

IncRNA-H HCV RNA

4 HCV IncRNA-H

14000 1.0E+07

12000

L 500
B 12

- 400
&

% 2 5) Hov INCRNA-H

+ 100
a HCV 1

0 LT EICRNATH SV GE(m serum) WHO} GEGAVED 721 96 n HCV RNA

—-NT —e—Mock

02

si-CNT ~e-si-IncRNA-H-1

~o-si-INcCRNA-H-3 ~+-si-IncRNA-H-4 4 - 2)( 107 COp i eS/m I
28 HCV
RNA HCV RNA



HCV-RNA/B-actin

IncRNA-H PCR HCV RNA HCV
28 HCV
5
5 HCV HCV RNA IncRNA-H
. HCV RNA | IncRNAH
:'j 1 £14 1 1
02 ] gu
-1 ; 1
0.8 1 Eo.s 6) C
06 | 506
04 | % 0.4 - IncRNA-H
il
mock HCV infection mock HCV infection
HCV
HCV IncRNA-H PCR
HCV IncRNA-H
6 HCV IncRNA-H
p=0.01
2.5 | |
7) 1L28B
5 20 )
%
O 1.5
T
< 1.07 C 165  1L28B
o’
2 0.5 major 119 minor 46
0.0 . ' RNA IncRNA-H
SAFRET HCVHRR PCR IncRNA-H
major  minor minor
7 1L28B IncRNA-H
P=0.0003 8) 1L28B
34 IncRNA-H
0
m
R 24
= Y44 b4 —tet,
g 80 1L28B
£ ] 40
3 — INCRNA-H
PCR 1L28B
- Ma'jor Mir'mr IncRNA—H

IncRNA-H

20

IncRNA-H

1L28B



IncRNA-H 1L28B

8
8 1L28B IncRNA-H
p=0.0015
10000 I I
I# 8000 .
EHD-S |
#  6000-
I
< 4000+
zZ
X 20001 o
g RS
0 T
Major Minor
D.
1) In vitro IncRNA-H  HCV
HCV HCV
2) HCV
C
HCV IncRNA-H
in vivo HCV IncRNA-H
3) [IncRNA-H
H C
4) HCv IncRNA-H
IncRNA-H HCV
IncRNA-H HCV
5) IncRNA-H
minor major
E.
In vitro HCV
In vivo in vitro HCV

IncRNA-H

HCV

HCV

IncRNA-H
1L28B

IncRNA-H
IncRHA-H

1L28B

IncRNA-H

IncRNA-

HCV

1L28B



1L28B IncRNA-H
IncRNA-H

1) Selitsky SR, Baran-Gale J, Honda M, Yamane D, Masaki T, Fannin EE, GuerraB, Shirasaki T,
Shimakami T, Kaneko S, Lanford RE, Lemon SM, Sethupathy P. Small tRNA-derived RNAs
are increased and more abundant than microRNAs in chronic  hepatitis B and C. Sci Rep. 2015
Jan 8;5:7675.

2) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Okada H, Takabatake R, Tokumaru
A, Sakai Y, Yamashita T, Lemon SM, Murakami S, Kaneko S. Impaired IFNsignaling in chronic
hepatitis C patients with advanced fibrosis via the TGF-Bsignaling pathway. Hepatology. 2014
Nov;60(5):1519-30.

3) Yamane D, McGivern DR, Wauthier E, Yi M, Madden VJ, Welsch C, Antes I, Wen Y, Chugh
PE, McGee CE, Widman DG, Misumi I, Bandyopadhyay S, Kim S, Shimakami T, Oikawa T,
Whitmire JK, Heise MT, Dittmer DP, Kao CC, Pitson SM, Merrill AH Jr, Reid LM, and Lemon

SM. Regulation of the hepatitis C virus RNA replicase by endogenous lipid peroxidation. Nature
Medicine. 2014 Aug;20(8):927-35.

4)Li Y, Masaki T, Shimakami T, Lemon SM. hnRNP L and NF90 Interact with Hepatitis C
Virus 5'-Terminal Untranslated RNA and Promote Efficient Replication. J Virol. 2014 Jul
1;88(13):7199-7209.

5) Shimakami T, Honda M, Shirasaki T, Takabatake R, Liu F, Murai K, Shiomoto T, Funaki M,

Yamane D, Murakami S, Lemon SM, Kaneko S. The acyclic retinoid Peretinoin inhibits hepatitis
C virus replication and infectious virus release in vitro. Sci Rep. 2014 Apr 15;4:4688.

6) Honda M, Shirasaki T, Shimakami_T, Sakai A, Horii R, Arai K, Yamashita T,Sakai Y,
Yamashita T, Okada H, Murai K, Nakamura M, Mizukoshi E, Kaneko S. Hepatic interferon-

stimulated genes are differentially regulated in the liver of chronic hepatitis C patients with
different interleukin 28B genotypes. Hepatology. 2014 Mar;59(3):828-38.
7) Spaniel C, Honda M, Selitsky SR, Yamane D, Shimakami T, Kaneko S, Lanford RE, Lemon

-7 -



SM. microRNA-122 abundance in hepatocellular carcinoma and non-tumor liver tissue from
Japanese patients with persistent HCV versus HBV infection. PLoS One.2013 Oct
9;8(10):¢76867

8) Shirasaki T, Honda M, Shimakami T, Horii R, Yamashita T, Sakai Y, Sakai A,Okada H,
Watanabe R, Murakami S, Yi M, Lemon SM, Kaneko S. MicroRNA-27a regulateslipid

metabolism and inhibits hepatitis C virus replication in human hepatoma cells. J Virol. 2013
May;87(9):5270-86.

9) Welsch C, Shimakami T, Hartmann C, Yang Y, Domingues FS, Lengauer T, Zeuzem S, Lemon
SM. Peptidomimetic escape mechanisms arise via genetic diversity in the ligand-binding site of
the hepatitis C virus NS3/4A serine protease. Gastroenterology. 2012. 142(3):654-63

10) Welsch C, Schweizer S, Shimakami_ T, Domingues FS, Kim S, Lemon SM, Antes I.

Ketoamide resistance and hepatitis C virus fitness in val55 variants of the NS3 serine protease.
Antimicrob Agents Chemother. 2012. 56(4):1907-15.
11) Shimakami_T, Yamane D, Welsch C, Hensley L, Jangra RK, Lemon SM. Base pairing

between hepatitis C virus RNA and microRNA 122 3'of its seed sequence is essential for genome
stabilization and production of infectious virus. J Virol. 2012. 86(13):7372-83.

12) Shimakami_T, Yamane D, Jangra RK, Kempf BJ, Spanicl C, Barton DJ, Lemon SM.
Stabilization of hepatitis C virus RNA by an Ago2-miR-122 complex. Proc Natl Acad Sci U S A.
2012. 109(3):941-6.

1) C
2015 1 73 1 788-92
2) Lemon S miR-122-Ago2 C RNA
2012 30:1444-8

1) Shirasaki_ T, Honda M, Shimakami T, Murai K, Shiomoto T, Okada H, Takabatake R,
Tokumaru A, Sakai Y, Yamashita T, Lemon SM, Murakami S, Kaneko S. Impaired IFN
signaling in chronic hepatitis C patients with advanced fibrosis via the TGF-f signaling pathway.
Hepatology. 2014 Nov;60(5):1519-30

2) Shimakami T, Honda M, Shirasaki T, Liu F, Murai K, Shiomoto T, Funaki M, Yamane D,
Murakami S, Lemon SM, Kaneko S. The Acyclic Retinoid Peretinoin Inhibits Hepatitis C Virus
Replication and Infectious Virus Release in Vitro. Scientific Reports. 2014 Aprl5;4:4688

3) Honda M, Shirasaki T, Shimakami T, Sakai A, Horii R, Arai K, Yamashita T, Sakai Y,

-8 -



Yamashita T, Kaneko S. Hepatic interferon-stimulated genes are differentially regulated in the
liver of chronic hepatitis C patients with different interleukin 28B genotypes. Hepatology. 2014
Mar;59(3):828-838

4) Takayama H, Misu H, Iwama H, Chikamoto K, Saito Y, Murao K, Teraguchi A, Lan F, Kikuchi
A, Saito R, Tajima N, Shirasaki T, Matsugo S, Miyamoto K, Kaneko S, Takamura T.
Metformin Suppresses Expression of the Selenoprotein P Gene via an AMP-activated Kinase
(AMPK)/FoxO3a Pathway in H4IIEC3 Hepatocytes. The Journal Of Biological Chemistry. 2014
Jan;289(1):335-345.

5) Shirasaki T, Honda M, Shimakami T, Horii R, Yamashita T, Sakai Y, Sakai A, Okada H,
Watanabe R, Murakami S, Yi M, Lemon SM, Kaneko S. MicroRNA-27a regulates lipid
metabolism and inhibits hepatitis C virus replication in human hepatoma cells. Journal of
Virology. 2013 May;87(9):5270-5286.

6) Okada H, Honda M, Jean S. Campbell, Sakai Y, Yamashita T, Takebuchi Y, Hada K, Shirasaki
T, Takabatake R, Nakamura M, Sunakozaka H, Tanaka T, Nelson Fausto, Kaneko S. Acyclic
retinoid targets platelet-derived growth factor signaling in the prevention of hepatic fibrosis and

hepatocellular carcinoma development. Cancer Research. 2012 Sep;72(17):4459-71

1) IL28B Genotype ISGs
HCV 50
1-8 2014 5
2) 3 48
100 6-9 2014 4
3) . C RNA
48 2012 6

1) Shimakami T, Honda M, Shirasaki T, Liu F, Funaki M, Murai K, Shiomoto T, Murakami S, and
Kaneko S. Regulation of Hepatitis C Virus Infection by Long Non-Coding RNAs. The Liver
Meeting 2014(65™ Annual Meeting of the American Association for the Study of Liver
Disease)(2014 11 )Poster 1776

2) Shimakami T, Honda M, Shirasaki T, Liu F, Funaki M, Murai K, Shiomoto T, Murakami S, and
Kaneko S. Regulation of Hepatitis C Virus Infection by Long Non-Coding RNAs. 21

-9 -



International Symposium on Hepatitis C Viruses (2014 9 ) Poster P3.66

3) Shimakami_T, Honda M, Shirasaki T, Murakami S, and Kaneko S. ACYCLIC RETINOID,
PERETINOIN, INHIBITS HEPATITIS C VIRUS REPLICATION AND INFECTIOUS VIRUS
RELEASE IN CELL CULTURE. The 49th Meeting of the European Association for the Study
of the Liver (2014 4 ) Poster 1701

4) Shimakami_T, Honda M, Shirasaki T, Funaki M, Takabatake R, Lemon SM, and Kaneko S.
Acyclic Retinoid, Peretinoin, Inhibits Hepatitis C Virus Replication in Cell Culture, The 64™
AASLD2013, Poster, 2013 11 ( )

5) Shimakami T, Yamane D, Honda M, Kaneko S, and Lemon SM. miR-122 stabilizes Hepatitis C

Virus RNA by an Ago2-dependent mechanism, The 10" single topic conference, Poster,2012
11

6) Shimakami T, Honda M, Shirasaki T, Funaki M, Takabatake R, Lemon SM, and Kaneko S.
Inhibition of Hepatitis C Virus Replication by Acyclic Retinoid, The 63 AASLD2012, Poster,
2012 11 ( )

1) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Murakami S, Kaneko S. A
secretory protein specifically induced by IL28B regulates interferon response. 36
,2013 12
2) Shirasaki T, Honda M, Shimakami T,Okada H, Murakami S, Kaneko S. Gene expression profile
of primary hepatocyte and differential innate antiviral response of IFN-a and IL28B. 35
,2012 12
3) , , : C IFN TGF-p
77 ,2012 6

1) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Misu H, Takamura T, Lemon SM,
Murakami S, Kaneko S. LECT2 Specifically Induced by IL28B Regulates Interferon Response
and HCV Replication. 65th AASLD 2014, 2014 11

2) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Misu H, Takamura T, Lemon SM,
Murakami S, Kaneko S. LECT2 Specifically Induced by IL28B Regulates Interferon Response
and HCV Replication. HCV meeting 2014, 2014 10

3) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Okada H, Takabatake R, Lemon
SM, Murakami S, Kaneko S. Impaired IFN signaling in chronic hepatitis C with advanced
fibrosis via the TGF-p signaling pathway. The 64th AASLD 2013, 2013 11

- 10 -



4) Shirasaki T, Honda M, Shimakami T, Murai K, Shiomoto T, Okada H, Takabatake R, Lemon
SM, Murakami S, Kaneko S. Impaired IFN signaling in chronic hepatitis C with advanced
fibrosis via the TGF-p signaling pathway. HCV meeting 2013, 2013 10

5) Shirasaki T, Honda M, Shimakami T, Okada H, Lemon S, Murakami S, Kaneko S. Gene
expression profile of primary hepatocyte and differential innate antiviral response of IFN-o and
IL28B. The 63rd AASLD 2012,2012 11

- 11 -



