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[Fujita/Hijikatal Discovered that HepG2 cells overexpressing hNTCP with knocked down
expression of IPS-1 were highly susceptible to HBV and maintained its replication for over 4
weeks in vitro culture. Immortalized human hepatocyte was sensitized to HBV by over
expressing hNTCP. These engineered cell lines are useful for screening of anti HBV chemicals.
An assay system for physical interaction between viral polymerase and viral € RNA sequence
was established. By using this, several candidates for anti HBV compounds were obtained.
Discovered that host lipid synthetic pathway is critical for infectivity of HBV virion.

[Kato] Discovered that cGAMP acts as sensor for HBV and trigger antiviral IFN responses.
Found that human hepatic cell lines, NKNT-3, Li23 were sensitized to HBV by overexpressing
hNTCP.

[Matsuural] Observed that HBV infection induces ISG and several cytokines in primary
hepatocyte. However these cytokines alone or in combination with type I and III IFN did not
exhibit anti HBV activity.

[Tsuge] Identified IL-8 as one of the strongest inducible gene by HBV infection in humanized
chimeric mouse. This induction was transcriptional activation induced by viral HBx and large
HBs proteins.

(Watanabe/Isogawa) Found that administration of poly I:C/nano lipid particle results in
HBV-specific T cell response as well as transcriptional inhibition of HBV in HBV transgenic
mouse. This result suggested that activation of antiviral innate immunity facilitates HBV
eradication.

[Mizukoshi] Discovered that HBV infection in human results in dendritic cell (DC) population
changes. By examining gene expression profiles in DC, identified 6 genes whose expression is
attenuated in untreated patients and enhanced after therapeutic treatment.
[Takeharallldentified a NK subset with high expression of NKp46, NKG2A in patients with
HBV infection. This subset increased upon IFN-o therapy and positively correlated with
production of anti HBs. This subset may be important as a therapeutic target and disease
monitoring.

[Saito] Developed an Adenovirus vector capable of knocking down HBV gene by co-expressing 3

shRNA targeting multiple regions of HBV genome.
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Background & Aims: Chronic hepatitis B patients are generally treated with interferon or
nucleot(s)ide analogues to suppress viral replication and to prevent the progression of liver
disease by relieving hepatic inflammation. However, the efficacy of interferon therapy depends
on individuals and treatments of nucleot(s)ide analogues are necessary to continue for a long
term because of the difficulty of complete eradication of hepatitis B virus (HBV) from
hepatocytes. Therefore, discovering a new avenue for the treatment of chronic hepatitis B might
be important. Since next-generation sequencing (NGS) has been developed, more sensitive and
more informative gene expression profiles could be obtained. In this study, we used human
hepatocyte chimeric mice, in which T cells and B cells were depleted and whose liver highly
replaced human hepatocytes, and analyzed direct influences on human hepatocytes by HBV
infection under immunodeficient conditions.

Methods: Twelve chimeric mice were prepared and divided into three groups (Group A; without
HBYV infection, Group B; 10 days of HBV infection, Group C; 8 weeks of HBV infection).
Human hepatocytes were corrected from these mouse livers and gene expression analysis was
performed by Illumina HiSeqTM 2000 sequencing platform. After the selection of genes whose
expressions were strongly up-regulated by HBV infection, further analyses were performed in
vitro for clarifying the means of induction for HBV life cycle.

Results: Eight weeks after HBV infection (Group A vs Group C), 137 genes were up-regulated
and 17 genes were down-regulated. By KEGG pathway analysis, the regulated genes were

significantly associated with immune system, infectious diseases and signaling molecules and



interaction. We focused on gene 1 which was most significantly induced gene by HBV infection
and performed the further analyses. By the analyses of gene 1 transcriptional activation, we
found that HBx and Large HBs (L-HBs) protein regulate gene 1 transcription via induction of
endoplasmic reticulum stress by disorder of calcium concentration, and this stress could induce
gene 1 transcription via NFAT activation. Higher expression of gene 1 could suppress interferon
responsiveness in HBV-infected human hepatocytes and this suppression of interferon
responsiveness could be restored by NFAT inhibitor.

Conclusion: We found a novel regulation mechanism for gene 1 transcription via endoplasmic
reticulum stress by L-HBs protein. Gene 1 might be one of the key molecule for obtaining the
resistance to interferon treatment in HBV infection, and it may become a new target for

improvement of interferon therapy.
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