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II. BROBIE (BETTERE)
B AET I L 2 W OHA
Hydrodynamic injection {%(Z & % HBV YT 7 /L & KO~ 7 A % I\ C  HBV JEHLF51#1C TRF-3/7,
TFNAR 23 EEBE 72 = L Z3FBH L7 (Leong et al., J Innate Immun 2014) . JEYLBG#EIT TFN- - 12
k%23, IRF3/7 X MAVS, TICAM-1 &6 BITH A BT T, BB 6 5EHfE L 72 RNA/exosome
N5 L7 (Kouwaki et al., Front Immunol 2017) ., IFN- « OfFHIRIZAT AL A L A7
= 7 Z—% ISG20 T& -7~ (Leong et al., Oncotarget 2015) , HBV |Zx%id A A ZE D)
(21 TEN #R & LA MyD88 23 BE 5- L BLJE R B4 CTL 358 X415 (Leong et al., Med Sci. 2016)
(ERIER) .
HERGE A Vo H— 7 =1 VI SEICEE 255+ TPS-1 % K48 L 7= NTCP J& 81 HepG2 % {EHL L, HBV
YN EMIME R L 22 0 iasC E L T L7z (Yao et al, Int Immunol 2017 Mar), F7-.
NTCP 23 BT D N7 AV 2=y 7~ A /ERIL | IO E~DRB 2R Lz OR¥E
K)o BIERN TV AV 2=y 7 v U REHWT, BV LA R BT > T D (IIEEER)
BT 7R A b~ A TdH D cDNA-uPA/SCID & A 7~ 7 A2 HBV & R WIRIEERE L 7=, HBV Ry
F AT TAZEBNT, & MO ploidy & 2 MO, in vivo (21T 2 HAFEHAE DK
THBESH, 2RLOEEA v F—T zu ok Gl ko Tl &Nz, Zh b bix R
F—=° Genotype M TN H 2 AREHENS RE XN CLBFIEE),
7 AFREEIC KD HBV DATEALS B BRUAFRICEI G- 5 BinFOEREfITr O 7o Bip 257 ) L
1 % [ (WD ATRE 72 Multipex CRISPR—Cas9 X7 % —ZBH¥E L. #w 38 L7z (Sakuma et al.,
Sci Rep, 2014), HIZAT AT L% U= HBV OREE L | HepG2 Ml © D& {s T EEE DR IC
DWW TOREAZFEFE L7~ (Sakuma et al., Genes Cells, 2016; Sakuma et al., Methods Mol Biol,
2017) (IUIABER).
SEANFH M PRI RE AIC B B R D 4 WV APUR S R0 BT HBIE T HE~ U X &8
SLTe, ZOET AT AEZIERA L, b N BRIFRIFRE AL L 7o 00 1B O FE 722 fRbT 247 5
T LTk 0 HBV EYSHERRICBE 5T D18 £ & U CHliBINS S BAR OB 52 FEE Lic GLIEEEE
B,
SHEME., core BEEIZK D VA VAKRRL 3 L OVHBY Z HV T, HBV Ol & o iz B
D ERTFERFE LI, Alix & core RAEOHAERZFEL MHT L7223, BIfED & Z A3EH|
BARICH ARG TRy BROFEA),
BABMERF 26 DR 7 v 7 BUEI B 502 K 0 HBs FURDME T L7ERNC % L C, & /I HBs
R EaERE /a7 Yy (BIG: ~T A7 V) BBUZF v (BE—0F ) REERSRECS
W, B ITAHBRBRE L TRGEL . AohiE, BetEa iR Lz, 4. HBs HUEUK FHITIE, drug
free Z B¥E4 LT, JBERIRO o LR B ATREMEN RIR Sz (I EER)

The role of the innate immune system in eliminating HBV was investigated using
hydrodynamic-based injection of HBV replicative plasmid and knockout mice deficient in
specific pathways of the innate system. IRF-3/7 and IFNAR are essential but TLR3/TICAM-1
and RIG-T/MDA5/MAVS are dispensable for resistance to HBV replication. HBV RNA or exosomes
liberated from infected hepatocytes participate in protection against HBV infection, which
is largely explained by the production of IFN- + and ISGs: the most effective one be ISG20.
Antigen—specific CTLs against HBV occurred through MyD88 pathway in conjunction with
IFN-inducing pathway (Hiroaki Shima).



We have worked in the establishment of IPS—1 knockout HepG2 cells which lack RIG-I like
receptors—dependent signaling. We found the established cell line is susceptible to HBV
infection, retained HBV infection for a long period and reported the finding (Yao et al,
Int Immunol 2017 Mar). In addition, we succeeded to generate NTCP transgenic mice and
confirmed the expression of NTCP on hepatocyte plasma membrane. Intensive studies have
been continued for HBV infection with the transgenic mice (Hiroki Kato).

Novel chimeric mice using cDNA-uPA/SCID host mice were infected with HBV for more than
12-weeks. Ploidy and binucleation of the human hepatocytes increased and their growth
ability in vivo decreased in the HBV-infected group. These changes were suppressed by
interferon—a treatment to the HBV-infected group. These changes would be different among
donors or genotypes (Chise Tateno-Mukaidani).

To inactivate HBV DNA by genome editing and to analyze the function of genes involving
in hepatitis B, we developed the Multiplex CRISPR-Cas9 vector, which enables simultaneous
introduction of genomic cleavage at different loci (Sakuma et al., Sci Rep, 2014). By using
this system, disruption of HBV DNA and establishment of gene disruption method in HepG2
cells were also reported (Sakuma et al., Genes Cells, 2016; Sakuma et al., Methods Mol
Biol, 2017) (Takashi Yamamoto).

We developed a novel mouse model in which HBV-derived viral protein could be induced in
response to tamoxifen in hepatocytes and found that this mouse model well recapitulated
the anti-HBV specific immune response in the liver tissue (Hiroyuki Marusawa).

Host factors for HBV egress have been investigated by using virus—like particles of S and
core proteins as well as HBV. The interaction of Alix and the core protein has been
investigated extensively, although we do not have a promising result for drug development
so far (Takemasa Sakaguchi).

We evaluated the antiviral effects of antibody to HBsAg (anti-HBs) immunoglobulin (HBIG)
and hepatitis B vaccine combination therapy by in an vivo study and a clinical trial. As
conclusion, this combination therapy might benefit patients with chronic hepatitis B whose
HBsAg titer becomes lower following long—term nucleotide/nucleoside analogue treatment

(Hiroshi Aikata and Kazuaki Chayama).
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Hepatitis B virus (HBV) is a stealth virus, minimally inducing the Interferon system required for efficient

induction of both innate and adaptive immune response. However, 90% of acute infected adults can clear
the virus; suggesting the possible presence of other interferon-independent pathways leading to viral
clearance. Because of the helicase ability to bind and identify viral nucleic acids, we performed a
functional screening assay to identify those regulating HBV replication. We identified superkiller
viralicidic activity 2-like (S. cerevisiae) (SKIV2L) RNA helicase that directly and preferentially interact
with HBV-X mRNA. SKIV2L expression was essential for the degradation of HBV-X mRNA at the RNA
exosome complex through a 3’ antisense mechanism. The interaction between SKI/V2L and HBV-X mRNA
was mediated by HBS1L protein, a known component of the host RNA quality control system. The HBV-
X mRNA was tagged for degradation by the translation dependent No-Stop decay (NSD) RNA quality
control system. This is the first time to identify the anti-viral activity of NSD RNA quality control system.
Targeting SKIV2L expression can be a good anti-viral approach suppressing HBV-RNA. We analyzed the
regulation of SK/V2L expression, and identified that it is induced by IL1b. Further analysis is undergoing

to study the mechanism of this regulation.
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