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Recent studies have shown that gut microbiota may influence liver diseases by transferring its
metabolites and components. We show that the hepatic translocation of obesity-induced lipoteichoic acid
(LTA), a Gram positive gut microbial component, promotes HCC development by creating a tumor-
promoting microenvironment. LTA enhances the senescence-associated secretory phenotype (SASP) of
hepatic stellate cells (HSCs) to upregulate the expression of SASP factors and cyclooxygenase-2 (COX-2)
through Toll-like receptor (TLR) 2. We also observed severe lipid accumulation in the liver, and so we
wondered some lipid was involved in liver carcinogenesis. Interestingly, lipidomics analysis revealed
that prostaglandin E2 (PGE2) was overproduced in the tumor region. Moreover, we found that COX-2-
mediated PGE2 production suppresses the anti-tumor immunity through EP4 receptor, thereby
contributing to HCC progression, since we observed that EP4 antagonist treatment for 11 weeks
effectively suppressed HCC development. 16S rRNA gene sequencing analysis revealed that Phylum
Firmicutes was increased by high fat diet. However, we have not identified specific pieces which is
involved in obesity-associated HCC. Moreover, COX-2 overexpression and excess PGE2 production
were detected in HSCs in human HCCs with non-cirrhotic, non-alcoholic steatohepatitis (NASH),
indicating that a similar mechanism could function in humans. We showed the importance of gut-liver
axis in obesity-associated HCC. Gut microbiota-driven COX-2 pathway produced lipid mediator, PGE2
in the senescent HSCs in the tumor microenvironment which plays a pivotal role to suppress antitumor
immunity, suggesting that PGE2 and its receptor could be novel therapeutic targets for non-cirrhotic
NASH-associated HCC. Moreover, we have been trying to identify bio-markers in human serum which

are associated with obesity-associated HCC, but have not identified so far yet.
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