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1. Ueda, Keiji (Osaka University Graduate School of Medicine) identified HBV-RX1, HBV-mitl, HBV-mit2, HBV-
mit3 as host interacting factors with preSland some heat shock proteins with preS2. Knockdown and inhibitors
treatment against HBV-RX1 led to reduced HBV entry and in this case, cccDNA formation was especially interfered.
Thus, host factors should be targets for the treatment of HBV infection.

2. Dr. Kohji Moriishi (University of Yamanashi) established the more efficient HBV-infection system based on the
NTCP-expressing HepG2 cell line and found Proscillaridin A, a digitalis analogue to be highly potent against HBV
amplification (EC50: 7.2nM, SI: 75.5). The target step should be early steps upt to cccDNA formation. A CDK9
inhibitor, FIT039 significantly potentiated the antiviral effect of entecavir in human liver-chimeric mice. This study
provided a novel HBV infection system for drug screening to identify anti-HBV agents.

3. Dr. Kuroda showed that myristoylated bio-nanocapsule (BNC; recombinant yeast-derived HBV L protein particle)



interacted with the HBV receptor, NTCP. Two candidates as non-NTCP were identified as new HBV receptors by the
Myr-BNC-based comprehensive screening. The screening system using non-NTCP HBV receptors and NTCP was
established, leading to the identification of new antagonists from chemical libraries. The fusogenic domain within
HBYV pre-S1 region indispensable for HBV uncoating process in endosomes was identified, which could be a novel
target for anti-HBV drugs. Furthermore, the founders (F1) of transgenic mice coexpressing NTCP and/or non-NTCP
HBYV receptors were generated for the in vivo HBV infection experiments.

4. Dr. Okamoto immunized cell membrane fractioned by ultracentrifugation into mice to generate monoclonal
antibodies and identify cell surface proteins involved in the HBV infection. A monoclonal antibody (mAb) #8-6
showed inhibitory activity against HBV infection. MS analysis revealed the target protein recognized by #8-6.
Knockdown of target protein reduced HBV infection. Our data suggested that not only NTCP but also another
molecule involved in HBV infection steps.

5. Dr. Kuroki developed a sustainable production system of recombinant HBV vectors encoding marker genes (GLuc,
NanoLuc, YFP etc) that could be quickly and easily detected by HBV infection for comprehensive search of the HBV
infection related factors. Clones suitable for HBV infection in vitro from newly prepared iPSCs were developed with
some differentiation methods to hepatocytes that was susceptible for HBV.

6. Dr. Yoshiyama analyzed expression of microRNA and the other RNA in HBV infection with next generation
sequencing. On HBV infection, some RNA transcription including microRNA was changed and also some splicing
variation was found. The same expression profile was observed in HBV infection using primary human hepatocytes
as well.

7. Dr. Miyoshi showed that dramatic difference of the BNC entry was observed in HB611 cells and Huh 6 cells,
although their origin was the same and that core fucose was the most important glycosylation in the BNC entry. The
knockdown of FUT8, which is involved in the synthesis of core fucose, suppressed the BNC entry. IP with anti-NTCP
antibody followed by mass spectrometry analysis revealed that myosin 9 played a pivotal role in core-fucose-
regulated BNC entry into HB611 cells. Treatment of PhoSL, which specifically recognizes core fucose, suppressed
the BNC entry in HB611 cells. PhoSL suppressed HBV entry into HepG2 cells expressing NTCP. Thus, core fucose
on cell surface is a promising target for HBV therapy.

8. Dr. Misaki showed that infection of HBV to HepG2 cells expressing human NTCP, HepG2-hNTCP-C4, resulted
in increase of gene expression of ST6Gall and ST3Gall catalyzing sialylation of O-glycans. Treatment of a
sialyltransferase inhibitor before HBV-infection suppressed the expression of sialyltransferases but not HBV-
infection efficiency and amount of intracellular rcDNA of HBV increased comparing with that in uninfected cells.
These results suggested that the increase of sialylation of glycans acts as a defense mechanism against the HBV-
infection and the promotion of the sialylation suppresses rotation of the HBV-life cycle.Glycan-modification methods
has been improved and BNC with single N-acetylglucosamine was the most infectious, suggesting that trimming of
N-glycans of L protein might facilitate HBV-infection efficiency.

9. Dr. Takehara showed that the frequencies of MDSC in peripheral blood mononuclear cells of chronic hepatitis B
patients were as many as those in normal donors. The frequencies of MDSC were negatively correlated with the
number of HBV DNA in chronic hepatitis B patients, suggesting that replication of HBVDNA might inhibit the
induction of MDSC. The suppression of activating molecules of NK cells was suggested in HBV producing cells,
which might be co-related to persistent infection of HBV.

10. Dr. Kanto revealed that in the acute hepatitis B patients, Indoleamine-2, 3-dioxygenase (IDO), an enzyme that
catabolizes tryptophan to kynurenine and a probable inhibitor of HBV replication as an IFNy inducible gene, was

enhanced in parallel with the peak of ALT elevation, followed by sequential chemokine and cytokine activation and



HBsAg clearance. These results demonstrate that sequential activation of IDO and innate and adaptive immunity
should be involved in HBsAg clearance. Hepatic IDO was activated in the presence of NK cell and DC, which
strongly suppressed HBV replication. Therefore, some chemical compounds or biomaterials that potentially induce
IDO in hepatocytes could be candidates of anti-HBV drugs that suppress the spread of cell-to-cell dissemination of
HBV.

11. Dr. Ohsaki succeeded to highly purify the RT domain of HBV polymerase in the world and developed a high-
throughput assay system for finding inhibitors against RT - specific activity. We screened low molecular compound

libraries of 51,680 compounds and nominated about 20 compounds showing inhibitory activity.
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Professor Kohji Moriishi (University of Yamanashi) and colleagues established HBV-infectious cell
culture system and identified several anti-HBV agents. NTCP-expressing HepG2 cell lines were
established by using suspended cells and employed for screening of digitalis analogues to identify
anti-HBV agents. Proscillaridin A exhibited an EC50 value of 7.2 nM and an SI value of 75.5 as
a highest antiviral activity, compared to other compounds used in this study. Furthermore,
CDK9—inhibitor FIT039, which is known as an antiviral against DNA viruses, exhibited antiviral
effect on HBV infection and probably targeted early steps of HBV infection. The amount of cccDNA
was decreased by treatment with FIT-039. Eventually, FIT039 significantly potentiated in vivo
antiviral effect of entecavir in human liver—chimeric mice. This study provided the novel
HBV-infectious cell culture system for drug screening to identify anti—-HBV agents and demonstrated
several novel anti-HBV agents, which will contribute to development of effective therapy and

effective antivirals and to prevention against hepatitis B.
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