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Innate immunity and treatment response in chronic viral hepatitis

Asahina, Yasuhiro

14,200,000

C IFN (1SGs) IFN
A4 IFNA 4 1SGs IFN

1SGs 1L28B SNP
IFNA 4

Interferon (IFN) A plays an important role in innate immunity to protect against
hepatitis C viral (HCV) infection. However, the impact of IFNA s on chronic hepatitis C (CHC) is unknown.
We aimed to investigate the mechanism underlying responsiveness to IFN-based therapy in CHC associated
with SNPs near IL28B. Intrahepatic expressions of I1SGs were significantly up-regulated in nonvirological
responders (NRS%. IFNA 4 expression was associated with lower IL28B induction in patients with
1L28B-unfavorable genotype (p = 0.04) and non-response to IFNa therapy (p = 0.003). Overexpression of
IFNA 4 suppressed IL28B induction and promoter activation. These results suggest that impaired induction
of IL28B, related to IFNA 4 expression, is associated with non-response to IFNa -based therapy.

HCV IFNA 4 1L28B



C (HCV) 150
(IFN)
HCV
1L28B SNP
IFN
IFN
IFN
HCV HCV
RIG-1
IPS-1 I IFN IFNB I
IFNA IFN
(1SGs)
RIG-1
1SG
(Asahina,

Gastroenterology 2008) 1L28B SNP

(Asahina, Hepatology

2012)
IFN HCv
IFN
IFN
1L28B SNP IFN
IL28B SNP
IFN
IFN
@ IFN
HCv C
/IFN
IFN
ISGs  IFN
IFNARL, IFNAR2, IL28RA, IL10B
1L28B
SNP
IFNA 4
IFNA 4
@ (PBIIC) IFN
c
PBMC
1L28B IFNA 4 IFN
IFNa

+poly 1:C IFNA

RT-gPCR
RT-PCR (Virological
Responder(VR) vs NR)

() IFNA 4 IFN

IFNA 4
IFNA 4 p179
splicing variant pl07 p131 pl70
pl43 pl24
IFNA 4 in vitro
(€H) IFN
IFN
1SGs 1SG15, Mx1,
RIG 1
RNF125, SOCS1
IFN
IFN
IFN
IFN
I IFN
IFNARL, IFNAR2
1 IFN
IL10RB
1l 1L28RA
I IFNCIFNA )
11 IFN
IFNA 4 1L28B SNP
) (PBMC) IFN
IFNa +poly 1:C
1L28B 1L28B SNP
IFNa +poly I:C 1L28B
NR 1L28B
SNP NR
VR 1L28B
minor 12 PBMC IFNA 4 mRNA
7
PBMC 1L28B
minor PBMC IFNA 4
n=7 n=19
1L28B IFNA 4
1L28B
p=0.04 IFNA 4
PBMC 1L28B
IFN
PBMC IFNA 4 IFN
(3) IFNA 4 IFN
Huh751 pl79
1SG15 splicing
variant 1SG
pl79 IFNa 1SG
p179

1SG



p179

p179

HCV
IFNa HCV
in vitro
IFNA 3
IFNA 4
pl79 IFNA 4
IRF7 IFNA 3
1L28B SNP
IFNA 4 pl79 1SG
IFNa 1SG
HCV
31
. Asahina Y 13 1 : JSH

Guidelines for the Management of Hepatitis
C Virus Infection: A 2016 update for
genotype 1 and 2. Hepatol Res 2016; 46:
129-165. doi: 10.1111/hepr.12645.
. AsahinaY and Watanabe M: Need for
appropriate programs for prevention of
hepatitis B infection: lessons from the latest
nationwide survey in Japan. J Gastroenterol
Hepatol 2016; 31: 12-13. doi:
10.111V/jgh.13157.
. Taniguchi M, Nakagawa M, Kakinuma S,
AsahinaY 15 3 17
18 : Evaluation of Interferon
Resistance in Newly Established Genotype
1b Hepatitis C Virus Cell Culture System. J
Clin Transl Hepatol 2016 Mar 28;4(1):5-11.
doi: 10.14218/JCTH.2015.00047.
. Otani S, Kakinuma S, Nakagawa M,
AsahinaY 17 2 14 16
: Matrix Metalloproteinase-14
Mediates Formation of Bile Ducts and
Hepatic Maturation of Fetal Hepatic
Progenitor Cells. Biochem Biophys Res
Commun 2016 Jan 22;469(4):1062-8. doi:
10.1016/j.bbrc.2015.12.105.
. Kawai-Kitahata F, Asahina Y, Kakinuma S,

Nakagawa M 20 2 4
17 : Comprehensive analyses of

mutations and hepatitis B virus integration
in hepatocellular carcinoma with
clinicopathol ogical features. J
Gastroenterol 2016 May;51(5):473-86. doi:
10.1007/00535-015-1126-4.

. Tamaki N, Asahina Y 13 14

10.

11.

12.

13.

Genetic polymorphisms of 1L28B and
PNPLAS3 are predictive for HCV related
rapid fibrosis progression and identify
patients who require urgent antiviral
treatment with new regimens. PLoS One
2015 Sep 9;10(9):e0137351. doi:
10.1371/journal .pone.0137351.

. Tasaka-FujitaM, Asahina Y 12 10

: Amino acid 1 polymorphismsin
hepatitis C virus core affect infectious virus
production and major histocompatibility
complex class | molecule expression. Sci
Rep 2015; 5: 13994. doi:
10.1038/srep13994.

Azumas, AsahinaY, Kakinuma S,
Nakagawa M 12 2 4

15 . Efficacy of additional
radiofreguency ablation after transcatheter
arterial chemoembolization for intermediate
hepatocellular carcinoma. Hepatol Res
2016; 46(4): 312-9. doi:
10.1111/hepr.12566.

Murskawa M, AsahinaY, Nakagawa M,
Kakinuma S 12 2 15
Impaired induction of 1L28B and
expression of IFNA4 associated with

non-response to interferon-based therapy in
chronic hepatitis C. J Gastroenterol
Hepatol 2015; 30(6):1075-1084. doi:
10.1111/jgh.12902.
Asahina Y 14 1 :JSH
guidelines for the management of hepatitis
B virus infection. Hepatol Res2014; 44:
1-58.
Asahina Y 14 1 : JSH
guidelines for the management of hepatitis
C virus infection: a 2014 update for
genotype 1. Hepatol Res2014; 44: 59-70.

Tsuchiya K*, Asahina Y* * These authors
contributed equally to this study 17

2 :  Changes in plasma vascular
endothelial growth factor at 8 weeks after
sorafenib administration as predictors of

survival for advanced hepatocellular
carcinoma. Cancer 2014; 120: 229-237.

Tsuchiya K, Asahina Y 9 2
Risk factors for exceeding the Milan
criteria after successful radiofrequency
ablation in patients with early stage
hepatocellular carcinoma. Liver Transpl



14.

15.

16.

17.

18.

19.

20.

21.

2014;20:291-297.
Yasui Y, Asahina Y 14 16
Reduced organic anion transporter
expression is a risk factor for
hepatocellular carcinoma in chronic
hepatitis C patients: A propensity score
matching study. Oncology 2014; 86:
53-62.
Suda G, Nakagawa M, Asahina Y 20
21 22
levels as a predictor of serious
telaprevir-induced dermatological
reactions. Hepatol Res 2015; 45(8):
837-845. doi: 10.1111/hepr.12421.

: Serum granulysin

Nishida N, Asahina Y 41 15
New Susceptibility and Resistance
HLA-DP Alleles to HBV-Related
Diseases Identified by a Trans-Ethnic
Association Study in Asia. PLoS One
2014; 9: e86449.
Nakanishi H, Asahina Y 13 12

: Impaired brain activity in cirrhotic
patients with minimal hepatic
encephalopathy: evaluation by near
infrared spectroscopy. Hepatol Res 2014;
44:319-326.
Komatsu N, Asahina Y 19 16

: Hepatocellular carcinoma risk
assessment using gadoxetic
acid-enhanced hepatocyte phase magnetic
resonance imaging. Hepatol Res 2014;
44(13):1339-1346. doi:
10.1111/hepr.12309.
Tamaki N, Asahina Y 17 18
Prospective comparison of real-time
tissue elastography and serum fibrosis
markers for the estimation of liver fibrosis
in chronic hepatitis C patients. Hepatol
Res 2014; 44: 720-727.
Asahina Y*, Nakagawa M, Kakinuma S,
*Corresponding author 15 1
15 16
near interleukin 28B and the risk of
hepatocellular carcinoma in patients with
chronic hepatitis C. J Gastroenterol 2014;
49:1152-1162.
Asahina Y*, Nakagawa M, Kakinuma S,
*Corresponding author 14 1
15 16
after interferon therapy and risk of
hepatocarcinogenesis in chronic hepatitis

Genetic variation

: a-fetoprotein levels

22.

23.

24.

25.

26.

27.

28.

29.

C. Hepatology 2013; 58: 1253—1262.

Asahina Y: editors of the Drafting
Committee for Hepatitis Management
Guidelines. 10 1
for the Management of Hepatitis C Virus
Infection. Hepatol Res 2013; 43: 1-34.

: Guidelines

Izumi N, Asahina Y 21 2
Inhibition of hepatocellular carcinoma by
PeglFNa-2a in patients with chronic
hepatitis C: a nationwide multicenter
cooperative study. J Gastroenterol 2013;
48: 382-390.

Nitta S, Nakagawa M, Kakinuma S,
Asahina Y 11 3 4

12 : Hepatitis C virus NS4B protein
targets STING and abrogates
RIG-I-mediated type-I
interferon-dependent innate immunity.
Hepatology 2013; 57: 46-58.

Kiyohashi K, Kakinuma S, Nakagawa M,
Asahina Y 15 2 14
15 : Wnt5a signaling mediates

biliary differentiation of fetal hepatic
stem/progenitor cells in mice. Hepatology
2013; 57: 2502-2513, 2013.

Toyota J, Asahina Y 12 4
Virologic response and safety of 24-week
telaprevir alone in Japanese patients
infected with hepatitis C virus subtype 1b.
J Viral Hepat 2013; 20: 167-173.

Tamaki N, Asahina Y 12 13
Noninvasive estimation of fibrosis
progression overtime using the FIB-4
index in chronic hepatitis C. J Viral Hepat
2013; 20: 72-76.

Kurosaki M, Asahina Y, Nakagawa M

11 7 8 : Model
incorporating the ITPA genotype
identifies patients at high risk of anemia
and treatment failure with
pegylated-interferon plus ribavirin
therapy for chronic hepatitis C. ] Med
Virol 2013; 85: 449-458. (IF = 2.373)

Tamaki N, Asahina Y 12 13
Noninvasive prediction of hepatocellular
carcinoma development using serum
fibrosis marker in chronic hepatitis C
patients. J Gastroenterol 2014:49:



30.

31.

1495-1503.

Sato A, Asahina Y 24 6

Clinical characteristics of patients who
developed hepatocellular carcinoma after
hepatitis C virus eradication with interferon
therapy: current status in Japan. Intern Med
2013; 52: 2701-2706.

Asahina Y, Nakagawa M, Kakinuma S,
Watanabe M: Polymorphism near the
interleukin 28B gene and anti-hepatitis C

viral response. J Clin Transl Hepatol 2013;
1: 39-44.

20

. Asahina Y: Hepatocarcinogenesis after

hepatitis C viral eradication. The 10th APASL
Single Topic Conference. June-8, 2016.
Kaoshiung, Taiwan

Kaneko S, Kakinuma S, Asahina Y,
Nakagawa M 13 2 3

15 : A model for interaction between
HBYV and host cells derived from human
induced pluripotent stem cells. 25th
conference of the The 51th annual meeting of
the European association for the study of the
liver, Barcelona, Spain, April 2016.

. Kawai-Kitahata F, Asahina Y, Kakinuma S,

Nakagawa M 16 2 4
16 : Comprehensive analyses of

mutations and hepatitis B virus integration in
hepatocellular carcinoma. 25th conference of
the Asian Pacific Association for the Study of
the Liver. February 20-24, 2016. Tokyo,
Japan.

. Nagata H, Nakagawa M, Kakinuma S,

Asahina Y 6 3 4 8

: Serial changes in M2BPGi levels as
predictors of fibrosis and HCC in chronic
hepatitis C. 25th conference of the Asian
Pacific Association for the Study of the Liver.
February 20-24, 2016. Tokyo, Japan.

. Nitta S, Asahina Y, Wakita T, Kato T: In vitro

characterization and drug sensitivity analysis
for HCV NSS5A resistance-associated variants.
25th conference of the Asian Pacific
Association for the Study of the Liver.
February 20-24, 2016. Tokyo, Japan.

Kaneko S, Kakinuma S, Asahina Y,

Nakagawa M 12 2 3
14 : Human induce pluripotent stem

cell-dereived hepatic progenitor-like cells and
hepatocyte-like cells as a model for
interaction between hepatitis B virus and host
cells. The 66th Annual Meeting of the
American Association for the Study of Liver
Disease, San Francisco, USA, November
13-17, 2015.

Kawai-Kitahata F, Asahina Y, Kakinuma S,

Nakagawa M 14 2 4

14 : Comprehensive analyses of
mutations and hepatitis B virus integration in
hepatocellular carcinoma with
clinicopathological features. The 66th Annual
Meeting of the American Association for the
Study of Liver Disease, San Francisco, USA,
November 13-17, 2015.

. Nitta S, Asahina Y, Wakita T, Kato T: Effects

of resistance mutations of NS5A inhibitor on
viral production and susceptibility to
anti-HCV reagents in recombinant hepatitis C
viruses with NS5A of genotype 1b. The 66th
Annual Meeting of the American Association
for the Study of Liver Disease, San Francisco,
USA, November 13-17, 2015.
Murakawa M, Asahina Y, Nakagawa M,
Kakinuma S 10 2 9 10
Expression of I[FN lambda 4 in liver
is closely associated with non-response to
antiviral therapy through the regulation of
basal expression of ISGs in chronic hepatitis
C patients but not in hepatitis B. The 66th
Annual Meeting of the American Association
for the Study of Liver Disease, San Francisco,
USA, November 13-17, 2015.

10. Watanabe T, Asahina Y, Nakagawa M,

11.

Kakinuma S, 8 2 3 4

: Serial change of resistant associated
variants during early phase of NS3/4A triple
therapy and the final virological outcome:
analyses by ultra-deep sequenceing
technology. The 66th Annual Meeting of the
American Association for the Study of Liver
Disease, San Francisco, USA, November
13-17, 2015.
Nagata H, Nakagawa M, Kakinuma S,
Asahina Y 6 7 9 10

: Variations of the genome and
interaction of hepatitis B viral X protein
associated with hepatocarcinogenesis. The
66th Annual Meeting of the American
Association for the Study of Liver Disease,
San Francisco, USA, November 13-17, 2015.

12. Asahina Y, Nakagawa M, Kakinuma S 15

13.

1 13 14 : Gene
Alterations in TERT promoter, CTNNBI, and
TP53 are closely associated with development
and prognosis of hepatocellular carcinoma:
comprehensive analyses by next generation
sequencing technology. The 50th annual
meeting of the European association for the
study of the liver, Vienna, Austria, April 2015.
Kawai-Kitahata F, Asahina Y, Nakagawa M,
Kakinuma S 12 2 13
14 : Gene alterations in B-catenin and
p53/ cell cycle control pathway are closely
associated with development and prognosis of
hepatocellular carcinoma: Comprehensive
analyses by next generation sequencing
technology. The 65th Annual Meeting of the




American Association for the Study of Liver with resistance to telaprevir-based triple

Disease, Boston, USA, November 7-11, 2014. therapy in chronic hepatitis C. The 48th
14. Nakagawa M, Asahina Y, Kakinuma S, annual meeting of the European association
7 1 2 8 : Impact of host for the study of the liver, Amusterdam,
and therapeutic factors and resistant Netherlands, April 24-28, 2013.
associated variants on response to interferon
based- direct acting antiviral treatment in 0

difficult-to-treat chronic hepatitis C patients.
The 65th Annual Meeting of the American
Association for the Study of Liver Disease, © 0
Boston, USA, November 7-11, 2014.
15. Murakawa M, Asahina Y, Nakagawa M,
Kakinuma S 7 2 3 10
: Expression of [FNL4 in liver and
PBMC is closely associated with higher basal
expression of ISGs and impaired induction of
IL28B by interferon treatment in chronic
hepatitis C non-responder patients. The 65th
Annual Meeting of the American Association
for the Study of Liver Disease, Boston, USA, o 0
November 7-11, 2014.
16. Watanabe T, Asahina Y, Nakagawa M,
Kakinuma S 8 2 3 4
: Emergence or selection of resistant
associated variant immediately after initiation
of the therapy is predictive for failure of
direct acting antiviral therapy: ultra-deep
sequencing analyses for serial time points.
The 65th Annual Meeting of the American
Association for the Study of Liver Disease,
Boston, USA, November 7-11, 2014.
17. Asahina Y, Nakagawa M, Kakinuma S 5
1 5 7 : Impaired IL28B
gene induction and expression of IFNA4
influenced by the polymorphisms near IL28B (&Y)
gene are closely associated with a ASAHINA, Yasuhiro
non-response to interferon in chronic hepatitis
C patients. The 49th annual meeting of the
European association for the study of the liver,
London, UK, April 8-14, 2014.
18. Asahina Y, Nakagawa M, Kakinuma S 5 0
1 5 7 : Impaired IL28B NAKAGAWA, Mina
gene induction and expression of IFNA4 are
closely associated with a non-response to
interferon-based therapy in chronic hepatitis
C patients. The 64th Annual Meeting of the
American Association for the Study of Liver )
Disease, Washington DC, USA, November KAKINUMA, Sei
1-5, 2013.
19. Tasaka-Fujita M, Asahina Y 7 5
:Substitution of amino acid 70/91 in the
hepatitis C virus core region affects infectious
virus production and cell surface expression (©)
of MHC class I. The 64th Annual Meeting of
the American Association for the Study of
Liver Disease, Washington DC, USA,
November 1-5, 2013.
20. Asahina Y, Nakagawa M, Kakinuma S,
12 1 2 14 :Serum
interleukin-6 levels during treatment correlate




