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Using a newly established luciferase reporter cell system of an anti-tumor immunity ligand
MICA promoter activity, screening of a FDA—approved drug library was performed. The top hit
vorinostat (VOR), an HDAC inhibitor, selectively wupregulated MICA expression in
hepatocellular carcinoma (HCC) cells. In coculture, NK cell-mediated cytotoxicity was boosted
toward VOR—-treated HCC cells with MICA expression induced. An inhibitor of membrane—-bound
MICA (mMICA) sheddase suppressed soluble MICA (sMICA) level, further enhancing mMICA level
and NK cell-mediated cytotoxicity. VOR also boosted anti-HCC activity of NK cells via NKG2D
in vivo. Meanwhile, the only anti-HCC agent sorafenib (SOR) was reported to decrease the
expression level of ADAM9, a MICA sheddase in HCC cells, upregulating mMICA level. Indeed,
regorafenib (REG), an analog of SOR, exerted the effects at lower concentrations than of SOR.
To identify responsible SNPs for MICA induction, we constructed MICA promoter—-reporter
plasmids using the sequence from HLE cells (G allele of rs2596542) or Huh7 cells (A allele),
and compared the transcriptional activity between them. The promoter sequence with G allele
exhibited 4-5 folds higher transcriptional activity than that with A allele. We found two
functional SNPs in the promoter region of MICA altered transcriptional activity.

In knock—down (KD) cells against HBx translated from HBV integrant in HBV-related HCC cell
line (Hep3B cells), the cell proliferation and invasion ability was significantly reduced.
KD cells could not develop any visible tumor in nude mice when injected subcutaneously. We
further examined the expression change of genes in KD cells using microarray, and found that
the up—regulated genes in KD cells were enriched in ER stress response. In addition, the
expression of ULBP1 was upregulated in KD cells, suggesting that HBV has ability to escape
from innate immune response via ULBPI.

MICA protein levels could be enhanced by antisense nucleic acids against microRNA25-93-106b.
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In addition, small nucleic acids included in bionanocapsules made by HBV envelop could target
specifically to hepatocytes. Moreover, the changes of expression levels of miRNAs in
HBV-replicating human primary hepatocytes were identified. Among them, miR93, involved in
MICA regulation, was included. To develop screening methods about MICA shedding,
nano—luciferase was fused to the N terminal of MICA and its construct was stably expressed
in cells.

HBeAg inhibited expression of RIPK2 and interacted with RIPK2. HBeAg also suppressed IL6
production. RIPK2 might play a role in hepatic cell migration because KD of RIPK2
down-regulated NF-«k B-dependent PAI-1 and vimentin gene expressions. HBV inhibited the
activation of c—Jun in human hepatic stellate cells, contributing to the attenuation of
apoptosis and resulting in hepatic fibrosis. HBV also up-regulated several ER stress genes
associated with cell growth and fibrosis. Cooperative effects of HBV and TNF which enhanced
the activation of NF-«k B as well as upregulated the expression of metabolic pathway—associated
genes were observed in human hepatocytes. A lower serum miR-122 level is a useful biomarker
of advanced liver fibrosis in HBV-infected patients. In human hepatocytes derived from
human—-mouse chimeric mouse liver, MICA expression increased after HBV infection and decreased
before HBsAg loss at day 90 after HBV infection.

We clarified new mechanisms by which tumor—derived IL-17 contributes to tumor invasion,
EMT and down—regulation of various immune checkpoint molecules. The combination of anti—-IL-17
and anti-PD-1 antibody dramatically suppressed HCC tumorigenicity in mouse models. These
findings shed light on the possibility on new therapeutic strategy to combine immune checkpoint
blockade and therapies targeting tumor—associated macrophages for HBV-derived

hepatocarcinogenesis
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