HBV

: HBV
HBV
cccDNA HBV
NTCP
HBV
HBV
HBV (
NTCP
DNA
HBV NTCP
1.3 HBV
H24-26 HBV cccDNA
HBV RNA RIG-I
DNA 1.3
HBV NTCP
HBV NTCP GFP
HBV GFP-NTCP

Sodium taurocholate
cotransporting polypeptide (NTCP) HBV



HBV

HBV
HBV

NTCP
HBV

HBV

HBV

HBV

1) TsugawaY ., Kato H., FujitaT., Shimotohno K.,
HijiketaM. Criticd role of interferon-o
conditutively produced in human hepatocytesin
responseto RNA virusinfection, PLOSONE,
2014, DOI: 10.1371/journal.pone.0089869

D

61
25
11 10-12 2013



25

HBV

B HBV IFN
IFN
HBV

HBV
HBV
DNA
cyclic GMP-AMP synthase CGAS HBV DNA
C HBV DNA IFN



B HBV
C
70%
HBV  IFN
HBV
HBV
HBV
HBV
IFN
HBV
HBV
HBV DNA
DNA poly (dA:dT)
HBV
DNA poly (dG:dC) IFN
PH5CH8
(dG:dC) IFN-beta  IFN
Li23 HepG2 PLC/PRF/5 HT17 HLE
HBV
IFN poly (dG:dC)
6 RNA
mRNA PCR

poly (dG:dC)

poly (dG:dC)

IFN
B IFN 30%
IFN IFN
HBV
HBV IFN
HBV
IFN
poly (dA:dT) IFN HBV
HBV DNA
poly (dA:dT)
HBV DNA
RNA RIG-1 TLR3
PH5CH8 poly
OAS1 IRF7 1SG15 1SG56 IP-10
(NKNT-3 O0uUMS29) HuH-7
poly (dG:dC) IFN
DNA
DNA Lipofectamine2000
IFN-beta  1SG56 IFN
IFN



DNA IFN HBV

HBV DNA S preS1 preS2 S C (preC
C ) X P S
preS1 preS2 S Large HBs
preS2 S Middle HBs S Small HBs
C preC C HBe
C HBc X HBX
P DNA
HBs (Small Middle Large) HBe HBC
HBX DNA
DNA IFN HBV
HBV DNA IFN
DNA Lipofectamine2000 6
RNA IFN-beta  1SG56 IFN MRNA
PCR
HBV DNA
poly (dA:dT) poly (dG:dC)
PH5CH8 IFN-beta  IFN 0AS1 IRF7 1SG15 1SG56
1P-10 (NKNT-3 OUMS29
) HuH-7 Li23 HepG2 PLC/PRF/5 HT17 HLE poly (dG:dC)
NKNT-3  Li23 1SG56
DNA
NKNT-3  Li23 DNA
CGAS CGAS  mRNA
PCR



CGAS
Li23 poly(dG:dC)
DNA
DNA
DNA IFN HBV
HBs (Small Middle Large) HBe
DNA Li23
DNA IFN
Lipofectamine2000 poly (dG:dC)
ISG56 ~ mRNA
poly(dG:dC) 1SG56
D.
HBV DNA
DNA poly (dG:dC)
NKNT-3( )
poly (dG:dC) HBV
DNA
CGAS
HBV
HBV
HBV
Li23 HBV
HBV HBV
DNA IFN HBV
HBV DNA
HBV
HBV
HBV DNA

DNA

IFN

HBc
HBV

DNA

RNA

HBV

IFN

CGAS

HBV

IFN

CGAS
CGAS
HBV
CcGAS  HBV
HBXx
RNA

poly (dA:dT)

Li23( )
Li23
IFN
CGAS
DNA
DNA
DNA
HBV
I1FN
HBV



G
1.

CGAS

DNA
HBV DNA C HBV
DNA IFN

1) Kato N, Sejima H, Ueda Y, Mori K, Satoh S, Dansako H, lkeda M. Genetic characterization

of hepatitis C virus in long-term RNA replication using Li23 cell culture systems. PLOS
One. 9, e91156 (2014).

2) Ueda Y, Mori K, Satoh S, Dansako H, lkeda M, Kato N. Anti-HCV activity of the Chinese

medicinal fungus Cordyceps militaris. Biochem. Biophys. Res. Commun., in press (2014).

3) Mori K, Hiraoka O, 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).

4) Dansako H, Yamane D, Welsch C, McGivern DR, Hu F, Kato N, Lemon SM. Class A scavenger

D

2)

3)

4)

5)

28
28
17
HBV
2013 12

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).

. B

2013 6
: HBV

2013 6
. HBV

(J0DW) 2013 10

61 2013 11

. HBv
HBV



25

HBV
HBV
HBV HBV
HBV
IFN
HuS-E/2 IFN
11 IFN  IFN-A
RNA I IFN 11l IFN
I IFN HuS-E/2
C HBV HBV
HBV IFN-o
IFN-A HBV DNA INF
HBV IFN
HBV
A.
HuS-E/2 B (HBV)
HBV
HBV HBV
B.
1) HBV
HuUS-E/2
(PHH) HuS-E/2 IRF7  IFNoal

IFNoal




HuS-E/2 IFNo IFN

IFNA IFNa
2) IFN HBV D HBV
HepG2.2.15.7 1.24 C HBV
HuS-E/2 IFNa IFNA
HuS-E/2 HBV HBYVY DNA
HBV IFN
3) HUS-E/2 HBV NTCP
NTCP-tGFP
HuS-E/2
C.
1 HuS-E/2 IFNa IFN
IFNal
RIG-I IRF7
HuS-E/2
I IFN i IFN I IFN 111 IFN
IFN
I 1IFN SiRNA
I IFN 1 IFN
| IFN 1 IFN
2) HepG2.2.15.7 IFNa IFNA HBV DNA
IFNa IFNA
HBV DNA

HBV HuS-E/2



IFNo IFNA
1
3) HuS-E/2 NTCP-tGFP
tGFP
NTCP-tGFP
D.
HuS-E/2 PHH
PHH
IFNal
| IFN 11
HuS-E/2
| IFN 11 IFN
HBV
IFN HBV
E.
HuS-E/2 PHH
HBV
HBV HBV
F.
1.

IFN

HBV

HBVY DNA 10

23
PHH
PHH HUS-E/2
IFNol
HBV
HBV
NTCP  HUSER

1) TsugawaY ., Kato H., Fujita T., Shimotohno K., Hijikata M. Critical role of interferon-o. constitutively
produced in human hepatocytesin response to RNA virus infection, PLoS ONE, 2014, DOI:
10.1371/journal.pone.0089869



2) -

25 11 10-12 2013

_ ®

5327793

2.

3.
D
2013/09/06
2)
2013/09/06
3)
2013/09/06

Natural Killer (NK)
NK HBV
HBV
IL12 HBV

HBV

@ >

(IFN)
cccDNA

25

NK

61

PCT/JP2013/074026

PCT/JP2013/074028

PCT/JP2013/074032

HBV

NK
HBV

NK



HBV

HBV NK
B.
NK HBV HBV-DNA
NK HepG2/Huh7 HBV
HepG2.2.15/T23/YE12 IFNa 500U/mi IFNy ELISA
HBV NK IL12 IFNy
HBV-DNA
C.
HBV HepG2.2.15 1.28 HBV-DNA Huh7
NK HBV DNA
HepG2/Huh7 NK HepG2.2.15/T23/YE12
NK IFNy 1.28 HBV DNA HepG2
HepG2
NK HepG2.2.15/T23/YE12 NK
IFNy HBV
NK IL12
NK IFNy HBV

D.
HBV NK
IL12 NK IL12 NK
E.
HBV NK
F.

1

1 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.

-5



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. PL0S. 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 |-like receptor-independent antiviral
response to murine leukemia virus. Proc Natl Acad Sci U S A., 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. Ifitl inhibits Japanese encephalitis virus replication
through binding to 5' capped 2'-O 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.

Tani J, Shimamoto S, Mori K, Kato N, Moriishi K, Matsuura Y, Tokumitsu H, Tsuchiya M,
Fujimoto T, Kato K, Miyoshi H, Masaki T, and Kobayashi R. Ca (2+) /S100 proteins
regulate HCV virus NS5A-FKBP8/FKBP38 interaction and HCV virus RNA replication.
Liver Int., 2013, 33, 1008-1018.

Takei F, Tani H, Matsuura Y, and Nakatani K. Detection of hepatitis C virus by
single-step hairpin primer RT-PCR. Bioorg. Med. Chem. Lett., 2013 (doi:
10.1016/j.bmcl.2013.10.021).

, 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 20M-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,
National Cheng Kung University, Tainan, Taiwan, November 16M-17%, 2013

42 12 9 ,2013
Takasuke Fukuhara, Satomi Yamamoto, Takashi Motomura, Mai Shiokawa, Chikako Ono,
Hiroto Kambara, Toru Okamoto, 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, Yoshiharu
Matsuura, 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

-6-



10.

Okamoto, Yoshiharu Matsuura, Role of HCV-RNA quasispecies 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, 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.
HCV 61
11 10 -12 ,2013
12.
miR-122 Huh7 HCV 61
11 10 -12 2013
13. C
VLDL 61
11 10 -12 ,2013
14. B
61 1110 -12
,2013
H
25
invitro invivo HBV
HBV
HBV
HBV 3 10
8 HBV
total RNA Ilumina HiSeq™ 2000
HBV 8
137 18
HBV
20




cDNA

16 15
HBV HBV
B HBV invitro HBV
HBV invivo
90
HBV HBV
HBV
HBV
cDNA
1 HBV
90
HBYV genotype C HBV N=4
HBV 3 10 8 HBV sacrifice
total RNA mRNA
HiSeq2000
2 cDNA
Agilent ~ Whole Human Genome 4x44K cDNA
HBV 1 HBY 8
24-137
23 2212 25




183

1 HBV

12

8 HBV DNA

68,818

1 155

155

HBV

HBV

155

10

5 Log copies/ml 10 Log copies/ml

HBV 8
HBV

137 18

10

1

Inflammation mediated by chemokine and cytokine signaling pathway (P00031)
Toll receptor signaling pathway (P00054)

2 HBV 8 20
Gene expression Ratio
1 HBV Pathway Gene symbol chr control HBV 8w (HBV_8w/Control)
analyzed by PANTHER Gene 1 chra 0.15 69.99 439.59 Undet.
Pathway Sommaers of Ratio Gene 2 chr17 0.17 70.33 418.77 6.00
Inflammation mediated by chemokine and cytokine signaling pathway (P00031) 7 5.10% Gene 3 chra 0.06 9.77 171.25 11.73
Gonadotropin releasing hormone receptor pathway (P06664) 5 3.70% Gene 4 chris 0.06 6.47 114.56 5.98
Apoptosis signaling pathway (P00006) 4 2.90% Gene 5 chr2 084 51.88 82.14 430
Integrin signalling pathway (P00034) 4 2.90% Gene 6 chrl 0.01 1.06 81.57 Undet.
p53 pathway (P00059) 3 2.20% Gene 7 chril 0.67 28.15 57.28 4.49
Huntington disease (P00029) 2 150% Gene 8 chrl 0.02 210 33.82 Undet.
Toll receptor signaling pathway (P00054) 2 1.50% Gene 9 chril 1.62 4321 24.25 178
T cell activation (P00053) 2 1.50% Gene 10 chril 0.03 1.08 23.10 3.08
Angiogenesis (P00005) 1 0.70% Gene 11 chr9 0.06 2.05 22.32 3.28
Interleukin signaling pathway (P00036) 1 0.70% Gene 12 chrl 0.35 559 15.45 159
Alzheimer disease-presenilin pathway (P00004) 1 0.70% Gene 13 chrl 024 259 14.03 0.56
Interferon-gamma signaling pathway (P00035) 1 0.70% Gene 14 chr9 0.04 0.49 13.93 7.64
Nicotine degradation (P05914) 1 0.70% Gene 15 chril 851 99.56 12.55 381
Dopamine receptor mediated signaling pathway (P05912) 1 0.70% Gene 16 chril 0.04 0.50 11.88 Undet.
p53 pathway by glucose deprivation (P04397) 1 0.70% Gene 17 chrl4 0.19 230 11.16 2.63
Parkinson disease (P00049) 1 0.70% Gene 18 chrs 0.28 3.06 10.56 153
PDGF signaling pathway (P00047) 1 0.70% Gene 19 chrg 0.17 173 1020 8.98
Nicotine pharmacodynamics pathway (P06587) 1 0.70% Gene 20 chr19 231 22.81 10.06 4.76
Notch signaling pathway (P00045) 1 0.70%
B cell activation (P00010) 1 0.70%
Fructose galactose metabolism (P02744) 1 0.70%
T i by bZIP factor (PO005S5) 1 0.70%
Glycolysis (P00024) 1 0.70%
General transcription regulation (P00023) 1 0.70%
TGF-beta signaling pathway (P00052) 1 0.70%
Ascorbate degradation (P02729) 1 0.70%
TCA cycle (PO0051) 1 0.70%

Total genes: 136 genes, Pathway hits: 48

cDNA

15 cDNA

13 cDNA

HBV

Tsuge M, et al. Journal of Infectious Diseases, 2011

cDNA
20
16



PCR mRNA

HBV

HBV
HBV
HBV 155
1
Inflammation mediated by chemokine and cytokine signaling pathway (P00031) Toll
receptor signaling pathway (P00054)

2 realtime PCR

0.08
Gene 13
0.07 - [
I
S 006+
3
S 0.05-
2 0.04 -
o
‘% 0.03 1
§ 0.02
4
0.00 -
day O week 8
20 cDNA
20 15
4 cDNA
cDNA
cDNA
gene 13 real time PCR
HBV
HBV
E.
HBV HBV
HBV HBV
HBV

-10-



G.

1.

1

Masaki K, Takaki S, Hyogo H, Kobayashi T, Fukuhara T, Naeshiro N, Honda Y, Nakahara T,
Ohno A, Miyaki D, Murakami E, Nagaoki Y, Kawaoka T, Tsuge M, Hiraga N, Hiramatsu A,
Imamura M, Kawakami Y, Aikata H, Ochi H, Takahashi S, Arihiro K. and Chayama K, Utility
of controlled attenuation parameter measurement for assessing liver steatosis in Japanese
patients with chronic liver diseases. Hepatol Res, 2013.

Tsuge M, Murakami E, Imamura M, Abe H, Miki D, Hiraga N, Takahashi S, Ochi H, Nelson
Hayes C, Ginba H, Matsuyama K, Kawakami H. and Chayama K, Serum HBV RNA and
HBeAg are useful markers for the safe discontinuation of nucleotide analogue treatments in
chronic hepatitis B patients. J Gastroenterol, 2013. 48(10): p. 1188-204.

Tsuge M. and Chayama K, Availability of monitoring serum HBV DNA plus RNA during
nucleot(s)ide analogue therapy. J Gastroenterol, 2013. 48(6): p. 779-80.

Naeshiro N, Kakizawa H, Aikata H, Kan H, Fujino H, Fukuhara T, Kobayashi T, Honda Y,
Miyaki D, Kawaoka T, Tsuge M, Hiramatsu A, Imamura M, Kawakami Y, Hyogo H, Ishikawa
M, Awai K. and Chayama K, Percutaneous transvenous embolization for portosystemic shunts
associated with encephalopathy: Long-term outcomes in 14 patients. Hepatol Res, 2013.

Ohishi W, Cologne J.B, Fujiwara S, Suzuki G, Hayashi T, Niwa Y, Akahoshi M, Ueda K,
Tsuge M. and Chayama K, Serum interleukin-6 associated with hepatocellular carcinoma risk:
A nested case-control study. Int J Cancer, 2013.

Arataki K, Hayes C.N, Akamatsu S, Akiyama R, Abe H, Tsuge M, Miki D, Ochi H, Hiraga N,
Imamura M, Takahashi S, Aikata H, Kawaoka T, Kawakami H, Ohishi W. and Chayama K,
Circulating microRNA-22 correlates with microRNA-122 and represents viral replication and
liver injury in patients with chronic hepatitis B. J] Med Virol, 2013. 85(5): p. 789-98.

Kosaka K, Hiraga N, Imamura M, Yoshimi S, Murakami E, Nakahara T, Honda Y, Ono A,
Kawaoka T, Tsuge M, Abe H, Hayes C.N, Miki D, Aikata H, Ochi H, Ishida Y, Tateno C,
Yoshizato K, Sasaki T. and Chayama K, A novel TK-NOG based humanized mouse model for
the study of HBV and HCV infections. Biochem Biophys Res Commun, 2013.

HBV Hepatology Practice 1 B
185-192 2013
B D 1150-1155
2013

B 40

Masataka Tsuge, Eisuke Murakami, Michio Imamura, Hiromi Abe, Daiki Miki, Nobuhiko
Hiraga, Hidenori Ochi, C. Nelson Hayes, Hiroyuki Ginba, Kazuhiro Matsuyama, Hiroiku
Kawakami, Kazuaki Chayama. Monitoring serum HBV RNA is useful for predicting rebound of
hepatitis after the discontinuation of nucleotide analogue therapy in chronic hepatitis B patients.
64th Annual Meeting of the American Association for the Study of Liver Diseases (AASLD
2013)

-11-



3

10

11

12

Eisuke Murakami, Masataka Tsuge, Nobuhiko Hiraga, Tomokazu Kawaoka, Atsushi Ohno,
Takashi Nakahara, Daiki Miki, Hiromi Abe, Michio Imamura, Hiroshi Aikata, Hidenori Ochi, C
Nelson Hayes, Chise Tateno, Katsutoshi Yoshizato, Kazuaki Chayama. Antiviral effect of
tenofovir disoproxil fumarate on drug-resistant HBV clones and different susceptibility between
HBYV genotype A and C. 64th Annual Meeting of the American Association for the Study of
Liver Diseases (AASLD 2013)

Nami Mori, Masataka Tsuge, Yoshiiku Kawakami, Hiroiku Kawakami, Kazuaki Chayama.
Th1/2 ratio was associated with anti-viral effects of sequential therapy with lamivudine and
interferon-a in HBe antigen-positive chronic hepatitis B patients. 64th Annual Meeting of the
American Association for the Study of Liver Diseases (AASLD 2013)

HBV

genotype 17

17

HBV
genotype 9

HBV 49

49

HBV HCV 50

Genotype 99

HBV 33 99

-12-



25
HBV IFN
B (HBV)
C A HBV
in vivo
1 HBV
HBV
HBV 2 in vitro HBV
A HBV

-13-




B (HBV) B C
A HBV
HBV
HBV Ae Bj Ce D
HBV HBV HBV
B.
ABCD 1.24 HBV pHBV/Ae-1.24,
Bj-1.24, CAT-1.24, D60-1.24 HepG2
RNA Promega  FuGENE 6
HBs ELISA
HBV
24-well C HBvV
HBV 5 4% PEG8000 24
3 RNA HBs
HBVY DNA mRNA HBsAg HBV DNA  G&E SMITEST EX R&D
RNA 1SOGEN DNA RNA
PCR TagMan
IFN
IFN-a  IFN-B IFN-A A1 A2 A3 IL-6 TNF
PCR TagMan

PCR



C.

HBV HepG2 IFN-A
HBV
1.24 HBV HepG2 24
48 IFN-A'1 A2 A3 B
A C D IFN- TNF
IFN-a IL-6
in vitro HBV
HBV
HBV 24 HBV mRNA 12
HBsAg HBV DNA
12 HBsAg HBCAg
HBV 12 HBsSAg HBV DNA
HBV
52 HBV
Dane
HBV
HBV HBIG
52 HBsAg HBV DNA HBV
HBsAg HBV cccDNA
RNA  pgRNA rcDNA
HBV DNA
HBV
HBV in vitro
HBV IFN-A
HBV HBV C
48 IFN-A 1 A2 A3 HepG2
IFNB  TNF IFNa  IL-6
D.
1.24 HBV HepG2 IFN-A
IFN-a /P



HBV

HBV HBV
IFN-a /B IFN-A
IFN Toll HBV
RNA
1FN-
A HBV
PEG-1FN HBV A C
IFN
HBV RNA
IFN HBV
HBV
E.
HBV invitro
HBV IFN-A HBV
F.
3.

1) Posuwan N, Payungporn S, Tangkijvanich P, Ogawa S, Murakami S, lijima S,Matsuura K,
Shinkai N, Watanabe T, Poovorawan Y, Tanaka Y. Genetic association of human leukocyte
antigens with chronicity or resolution of hepatitis B infection in Thai population. PLoS
One. 2014. 9(1):e86007.

2) Watanabe T, Wong DK", Tanaka Y, Seto WK, Lee CK, Fung J, Lin CK, Huang FY, Lai CL, Yuen
MF. Role of HLA-DP polymorphisms on chronicity and disease activity of hepatitis B
infection in Southern Chinese. PLoS One, 2013. 8; 66920 (" equal contributors)

3) Arata S, Nozaki A, Takizawa K, Kondo M, Morimoto M, Numata K, Hayashi S, Watanabe T,
Tanaka Y, Tanaka K. Hepatic failure in pregnancy successfully treated by online
hemodiafiltration: Chronic hepatitis B virus infection without viral genome mutation.
Hepatol Res. 2013. 43(12):1356-60

4) Sakamoto T, Tanaka Y, Watanabe T, lijima S, Kani S, Sugiyama M, Murakami S, Matsuura
K, Kusakabe A, Shinkai N, Sugauchi F, Mizokami M. Mechanism of the dependence of hepatitis
B virus genotype G on co-infection with other genotypes for viral replication. Journal
of Viral Hepatitis. 2013. 20(4):e27-36

4.



1) Watanabe T, Hamada-Tsutsumi S, Murakami S, lio E, Matsunami K, lijima S, Omagari K,
Shinkai N, Sugiura W, Tanaka Y. Incomplete prophylactic effect of nucleot(s)ide analogues
using in vitro hepatitis B virus infection model. Mar. 12-15, Brisbane. 2014.

2) Wong D, Watanabe T, Tanaka Y, Seto WK, Lee CK, Fung J, Lin CK, Huang FY, Lai CL, Yuen
MF . Role of HLA-DP polymorphisms on chronicity and disease activity of hepatitis B
infection in the Chinese. The Asian Pacific Association for the Study of the Liver. June

6-10, Singapore. 2013.

3) . B 40
25 12 6 7
4) -
B Entecavir 40
25 12 6 7
5)
on-line
hemodiafiltration B 1 40
25 12 6 7
6) HBV Genotype F
61 25 11 10 12
4.
5.
6.
B
HBV
-HBV -
B HBV
HBV
HBV HBV
HBV



HBV
HBV
A.
HBV (Dendritic cell;
DC)
HBV
B.
HBV 58 19
SSC  FSC
Lineage HLA-DR
CD123 plasmacytoid DC CDllc
myeloid DC
DC
CD80 (D83 (D86 CD40 CCR7
58 HBV
HBV 7 B
6
B 12
DC plasmacytoid DC
myeloid DC

RNA

RNA  cDNA

HBV

Affymetrix Human 133U

Plus 2.0
BRB-Array-Tool (NCBI)
MetaCoreTM (Thomson Reuters, NY, USA)

HBV HLA-A24
(CTL)
HBV genotype C
(BIMAS)
y ELISPOT
HBV
DC
C.
HBV DC
myeloid DC
plasmacytoid DC
HBV
myeloid DC

CD83 CD40 CCR7

-5-

DC
CD80



DC
plasmacytoid DC myeloid DC

p<0.05

B HBV
plasmacytoid DC 3642

myeloid DC 191
B
CTL
large S 28
pre-core/core 13 HBx
4 polymerase 44
93 HBV
47
1
HBV
DC

plasmacytoid DC
CD80 CD83 (D40 CCD7
CD86

myeloid DC

HBV
DC

DC
DC HBV
CTL
HBV DC
E.
HBV DC
DC
HBV
B
HBV
HBV
HBV HLA-A24
CTL
DC
F.
1.

1) Kobayashi E, Mizukoshi E, Kishi H, Ozawa
T, Hamana H, Nagai T, Nakagawa H, Jin A,
Kaneko S, Muraguchi A. A novel cloning and
expression system yields and validates TCR
molecules from blood lymphocytes of cancer
patients within 10 days. Nature Medicine.

19:1542-6, 2013.



2) Mizukoshi E, Yamashita T, Arai K,
Sunagozaka H, Ueda T, Arihara F, Kagaya T,
Yamashita T, Fushimi K, Kaneko S.
Enhancement of tumor-associated
antigen-specific T cell responses by
radiofrequency ablation of hepatocellular

carcinoma. Hepatology. 57: 1448-57, 2013.

3) Arihara F, Mizukoshi E, Kitahara M, Takata
Y, Arai K, Yamashita T, Nakamoto Y, Kaneko
S. Increase in CD14(+)HLA-DR (-/low)
myeloid-derived  suppressor cells in
hepatocellular carcinoma patients and its
impact on prognosis. Cancer  Immunol

Immunother. 62:1421-30, 2013.



HBV

Hepatitis B Virus (HBVY)

B
Natural killer (NK)
B
NK IFN
Flow Cytometry CD56CD3™ NK
HBVDNA> 4 log copies/ml B HBVDNA<4 log
copies/ml B NK
NKp46 NKG2A NKp46-NKG2A
NKp46'NKG2A™  NKp46'™NKG2A"  NKp46" o"NKG2A" "
NKp46"™NKG2A" HBVDNA NKp46"9"NKG2A""  HBVDNA
in vitro IFN-o
STAT1 4 NKp46+NKG2A- STAT1
4 NK NKp46"NKG2A
IFN-o
STAT1 NK
B
NKp46"9"NKG2AMe"
NK bright 1/3
B

NK




B
NK
B NK IFN
B
B
B 64 28 Flow Cytometry
B 19 HBVDNA> 4 Log copies/ml
45 HBVDNA<4 Log copies/ml
CD56 CD3 NK NK NKp46
NKG2A
HBVDNA IFN-a STAT1
C
D CD56°CD3” NK B
NK
(2) CD56'CD3'NK NKp46  NKG2A
NKp46"NKG2A™ NKp46'NKG2A~ NKp46'NKG2A" NKp46" o"NKG2A" "
NKp46M9"NKG2AM 9" NK bright 32-46%
(©)) NKp46*NKG2A HBVDNA
(P<0.05) NKp46"9"NKG2AMe"
HBVDNA (P<0.05)
(4) invitro IFN-a STAT1 4

NKp46-NKG2A™ =  NKp46'™NKG2A™ > NKp46"9"NKG2AM" >
NKp46"NKG2A B



NK B
NK NKp46 NKG2A
NKp46-+NKG2A-
NKp46MoTNKG2AM e HBVDNA
NK
NK
NKp46+NKG2A-
IFN-o, STAT1
NK
NKp46MoTNKG2AM e bright NK
NKp46+NKG2A
NKp46Mo"NKG2AM " NKp46'™NKG2A -
B NKp46Ma"NKG2AMh NK
IFNy
B

1. Kawaguchi T, Kodama T, Hikita H, Tanaka S, Shigekawa M, Nawa T, Shimizu
S, Li W, Miyagi T, Hiramatsu N, Tatsumi T, Takehara T. Carbamazepine promotes
liver regeneration and survival in mice. J Hepatol 59: 1239-1245, 2013

2. Nishida T, Hiramatsu N, Mizuki M, Nagatomo I, Kida H, Tazumi K, Shinzaki S,
Miyazaki M, Yakushijin T, Tatsumi T, lijima H, Kiso S, Kanto T, Tsujii M,
Takehara T. Managing hepatitis B virus carriers with systemic chemotherapy
or biologic therapy in the outpatient clinic. Hepatol Res 43: 339-346, 2013



HBV
B HBV
(AdV)
HBV HBV
6 shRNA AdV RNA VA RNA
AdV HBV
shRNA shRNA preCore
AdV 6 shRNA
60%
shRNA HBV
HBV CMV
A. VA AdV VA
HBV mRNA  AdV VA RNA FLP
siRNA FRT 293
AdV
FLP 293
AdV 90% VA RNA
2 VA RNA
shRNA shRNA
short-hairpin RNA (shRNA) preCore VA AdV
HCV preCore
VA RNA AdV PCR
preCore  RNA shRNA
VA RNA AdV  HBV
shRNA HBV
shRNA HBV CMV
HBV S
2 Pol
AdV 1.2 HBV-DNA(kS) CMV
AdV HuH-7
B. DNA
6
shRNA U6 ( )

E4



HBV
C.
6 shRNA
preCore  RNA
shRNA-1 MOI 4 40%
MOI 20 60%
VA AdV HCV
shRNA VA RNA
shRNA RNA
shRNA
HBV HBV
S
Pol
S S
HBV (kS)
1.2 S HBV
DNA (CCCO)
DNA (RC)
CMV
HBV
CCC RC
AdV
CMV S HBV
(kS) HuH-7
HBV
AdV
ZFN
AdV VA AdV
D.
shRNA
VA RNA
shRNA
shRNA
HCV
Pei et al., <. Rep,
2013 VA AdV
HBV shRNA
HBV

AdV  RNA

shRNA
HBV
1.2 HBV
CMV
Southern CCC RC
PCR PCR
Southern
shRNA HBV
HCV  shRNA
shRNA HCV
HBV
shRNA
E.
HBV shRNA
HBV
shRNA HBV
F.
G.
1

1 Pei Z, Shi G, Kondo S, Ito M, Maekawa
A, Suzuki M, Saito I, Suzuki T and
Kanegae Y. Adenovius vectors lacking
virus-associated RNA expression
enhance shRNA atctivity to suppress
hepatitis C virus replication. Scientific
Rep., 2013, 3, 3575.

2 Maekawa A, Pei Z, Suzuki M, Fukuda F,
Kondo S, Saito I and Kanegae Y. Efficient
production of adenovirus vector lacking
genes of virus-associated RNAs that
disturb cellular RNAi machinery.
Scientific Rep., 2013, 3, 1136.

2.
1 RNAi
virus-associated RNA
19
7  4-6 2013
2



miRNAs
72 virus-associated (VA) RNA
10 3-5 2013
3 Zheng Pei, Aya Mackawa, Mariko 61
Suzuki, Yumi Kanegae, Saki Kondo, 11 10-12 2013
Izumu Saito, Therapeutic strategy of 8

HBV wusing VA-deleted adenovirus
vectors dually expressing shRNA and
interferon. 2013 International Meeting

on Molecular Biology of Hepatitis B Dual vector

viruses, Fudan University, Shanghai, 61

October 20-23, 2013. 11 10-12 2013
4 Yumi Kanegae, Aya Maekawa, Zheng 9

Pei, Mariko Suzuki, Saki Kondo, Izumu

Saito, Dual-safe adenovirus vector Virus-associated (VA) RNA

lacking virus-associated RNA genes
enhanced shRNA activity. The 2Ith
European Society of Gene and
Cell Therapy collaborative Congress 2013
2013, Palacio Municipal de Congresos 10 DNA
de Madrid, Madrid, October 25-28,
2013.

5 Saki Kondo, Aya Maekawa, Mariko B
Suzuki, Yumi Kanegae, Izumu Saito, 36
First-generation = adenovirus  vector
expresses viral-associated (VA) RNAs 12
that disturb cellular gene expressions.
The 21th European Society of Gene and 11
Cell Therapy collaborative Congress mini-adenovirus vector (mini-AdV)
2013, Palacio Municipal de Congresos 36
de Madrid, Madrid, October 25-28, 12 3-6 2013
2013. . ‘ 12 E3

6 Aya Maekawa, Zheng Pei, Mariko
Suzuki, Saki Kondo, Izumu Saito, Yumi
kanegae, Very efficient production of
adenovirus vector lacking genes of mRNA
virus-associated RNAs that disturb 36
cellular RNAi  machinery: safer 12 3-6 2013
alternative to current
vector. The European Society of Gene
and Cell Therapy 2013 Annual H
Meeting, Palacio Municipal de
Congresos, Spain/Madrid, Octber 25-28,
2013.

36
12 3-6

3-6 2013



