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Abstract

Liver malignant neoplasms, including hepatocellular carcinoma (HCC) and liver
metastasis from colorectal cancer, are one of the top three causes of cancer deaths globally. There
are various treatment options for liver malignant neoplasms, such as surgery, chemotherapy,
percutaneous embolization therapy, and radiotherapy. Among them, repeated hepatectomy is
widely accepted as one of the most effective curative treatment for recurrent hepatocellular
carcinoma or liver metastasis from colorectal cancer. It has, however, two critical issues;
postoperative adhesion and decrease of liver regenerative capacity. Postoperative adhesion makes
surgical operations technically more demanding, leading to increased mortality and morbidity
rates. Anti-adhesive polymeric materials have been developed and are used in clinical practice to
avoid postoperative adhesion, but their use in hepatectomy is controversial. Although the liver has
a remarkable regenerative ability, volume and functional restoration after multiple repeated
hepatectomy is not generally complete. Hence a new procedure that overcomes these two issues is
required. In order to solve the two critical issues after hepatectomy, we focused on fetal liver
mesothelial cells and reported that the cell sheets made of fetal liver mesothelial cells provided an
effective means to prevent postoperative adhesion and promote liver regeneration in a mouse
practical hepatectomy model.

For a future clinical application of this novel cell therapy, we next focused on induced
pluripotent stem cells GPSCs) as a resource of mesothelial progenitor cells. We tried to establish a
differentiation protocol of iPSCs into mesothelial progenitor cells. As the first step, we have
established a differentiation protocol of mouse iPS cells into mouse mesothelial progenitor-like
cells (mMPCs). The cell sheets, which is made of mMPCs, also prevented postoperative adhesion
and promoted liver regeneration in mouse practical hepatectomy model. Then we applied this
differentiation protocol to human iPSCs. However, there was a room for improvement of the
differentiation efficiency and shortening of the induction period.

This year, we tried to improve the differentiation protocol of human iPSCs into human
mesothelial progenitor-like cells. Further examination of culture conditions, such as cytokines and
low molecular weight compounds, was performed. By a new combination of cytokines and low
molecular weight compounds, we could increase the induction efficiency from around 10% so far.

In addition, we could shorten the differentiation period.
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