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Abstract

Since the development of direct anti-viral agents against HCV, the sustained virological response
(SVR) rate has been improved, which reaches more than 95% even in hard-to-treat populations.
However, the occurrence of HCC is reported to be not so uncommon in aged SVR patients.
Therefore, it is of clinical importance to explore some biomarkers or genetic markers that enable
us to assess the risk of HCC occurrence in patients with SVR. It is reported that epigenetic
modifications are accumulated on multiple genes in patients with HCV infection, the alteration of
which are sometimes irreversible. Alternatively, angiogenesis is a critical step in de novo
occurrence or the recurrence of HCC. We thus aimed to explore such markers of SVR-HCC and
intend to validate its clinical usefulness in patients who are at high risk of future HCC.

#1: Cancer-associated fibroblast (CAF) as a modifier of microenvironment of HCC
Cancer-associated fibroblasts (CAFs) are deemed to be essential constituents forming
cancer-surrounding niche. We established three types of fibroblasts, CAFs, liver cirrhotic
fibroblasts (LCFs) and non-cirrhotic fibroblasts (NFs). In the conditioned medium (CM) of CAF,
the levels of IL-6, IL-8 and CCL2 were higher than those in the NF. The CAF provided more
invasiveness of HuH7, mobilized and polarized macrophages more into M2/TAM phenotype. By
comparing gene expression profiles between CAF and NF, we identified several genes that were
highly up-regulated in CAF. The above-mentioned functions of CAF were reproduced by the
transfer of Gene-A and were canceled by specific shRNA. These results indicate that Gene-A is one
of the landmark genes that determine the differentiation of CAF and their gain-of-function. The
regulatory mechanisms of Gene-A in fibroblasts should be clarified, such as epigenetic
modification and/or transcriptional regulation by miRNA.

#2: TIE2-expresing monosytes (TEMs) as an angiogenesis marker of HCC

We reported that Tie2-expressing monocytes (TEMs) were increased in patients with HCC, the
frequency of which was correlated with angiogenesis in the liver. We sought to examine the
possibility of TEMs as the biomarker of HCC who undertook anti-angiogenesis multi-kinase
inhibitor, sorafenib. In patients with high TEMs, serum M-CSF was significantly higher than
those with lesser TEMs. TEMs were generated from monocytes in the presence of M-CSF. In 44
HCC patients with sorafenib, TEM frequency after 1 month of therapy was significantly correlated
with overall survival. Thus, TEM is a feasible biomarker as well as a promising therapeutic target
against HCC. Exploration of the other factors inducing TEM are currently undertaken.
(Conclusion)

We are currently investigating regulatory mechanisms of landmarks genes of CAFs or TEMs.

Further study should be focused on the development of diagnostic modalities for such candidates.
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