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Abstract
Risk factors or driving force in non-viral or minimal inflammatory HCC, including NASH, has
yet to be clarified, thus hampering effective strategies for the prevention and treatment against
such entity. Tumor microenvironment (TME), consisting of cancer-associated fibroblasts (CAF),
precursors of angiogenesis or immune cells, has been drawing much research attention for the
understanding of pathogenesis of various cancers. In this research project, we aim to clarify the
interaction of various cellular components in TME and sought to determine the therapeutic
targets or diagnostic biomarkers for the prevention or control of non-viral liver cirrhosis and HCC.
1) Investigation of regulatory mechanisms of CAF-related genes
e We established methods of harvesting primary fibroblasts from the resected liver and
maintaining CAFs ex vivo. We identified various CAF-related genes by comprehensive gene
analysis. We established a co-culture system consisting of CAFs, non-CAFs, immune cells and
hepatoma cells for the functional analysis of CAFs. By using this system, we demonstrated
that CAF's are functionally potent in inducing malignant phenotype of adjacent HCC.
¢ We performed genome-wide DNA methylation analysis on CAF's recovered from liver tissues
and showed that the patterns of DNA methylation alterations in CAFs are distinct from that
of non-CAFs. We found that 20,783 gene probes are different between CAFs and non-CAFs,
760 of which are of significance. Pathway analyses revealed that such genes are placed in the
signaling of neuronal stem cells, G-protein coupled receptors, lipid metabolism and PTFA.
Functional investigation of these pathways in CAFs are currently underway.
2) Exploration of diagnostic or prognostic biomarkers of non-viral liver cirrhosis and HCC and its
application to the clinics
¢ We found that Tie2-expressing monocytes (TEMs), angiogenesis precursors, are increased in
patients with HCC. We demonstrated that the increase of TEMs in HCC patients at 1 month
after the sorafenib treatment was strongly correlated with poorer prognosis. Alternatively, we
showed that miR-125b expression in liver specimens of resected HCC was correlated with
post-operative early recurrence (<lyear). We found a novel diagnostic and prognostic
biomarker of HCC, the sensitivity and specificity of which are superior to AFP or DCP.
3) Establishment of novel model of non-viral, non-inflammatory and congestive liver fibrosis
. We have established mouse model of non-inflammatory and congestive liver fibrosis by
partial ICV ligation (pIVCL). In this model, liver fibrosis developed within 6 weeks after the
pIVCL, with lesser liver inflammation compared to other NASH-like models. We are
investigating the mechanisms of liver fibrosis in this model, in order to find diagnostic

markers or therapeutic targets of such disease entity.
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MicroRNA-125b expression and intrahepatic
metastasis are predictors for early
recurrence after hepatocellular carcinoma
resection.

Shimagaki T,
Yoshizumi T,
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Y, Yamamoto Y,
Ochiya T,
Yoshida Y,
Kanto T,
Maehara Y.
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Pro-angiogenic TIE-2-expressing
monocytes/TEMs as a biomarker of the
effect of sorafenib in patients with advanced
hepatocellular carcinoma.
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