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Project 1: Generation of human iPS cell-derived hepatoblasts and hepatocytes for regenerative

medicine

In our project, we are trying to generate human iPS cell-derived hepatoblasts and hepatocytes
for regenerative medicine without using feeder cells, serum, adenovirus vector, and Matrigel. We have
developed the efficient hepatocyte differentiation method under the chemically defined condition
using various laminin isoforms and collagen.

Next, we investigated whether the human iPS cell-derived hepatocytes can be applied for
treatment of acute and chimeric liver injuries. We found that the survival rate of acute liver injury
mice was significantly improved by transplantation of human iPS cell-derived hepatocytes. Also, we
confirmed that the liver fibrosis levels of chronic liver injury mice were significantly reduced by
transplantation of human iPS cell-derived hepatocytes. Taken together, the transplantation of human
1PS cell-derived hepatocytes might be a powerful therapy for acute and chronic liver injuries.

The human i1PS cell-derived hepatocytes were transplanted into pig model to further examine
the therapeutic value of these cells. The human iPS cell-derived hepatocytes were injected into
decellularized liver scaffold and transplanted into the pig. After 1 month from the transplantation,
we confirmed that the human iPS cell-derived hepatocytes were stably engrafted. The transplantation
experiment using pig model was performed by the collaboration of Dr. Yuko Kitagawa’s group (Keio

University).

Project 2: Characterization of human iPS cell-derived hepatoblasts and hepatocytes

To characterize the human iPS cell-derived hepatoblasts and hepatocytes, the global gene
expression profiles of these cells were examined. During the hepatocyte differentiation, the gene
expression levels of pluripotent and hepatic markers were decreased and increased, respectively.
From this result, efficient hepatocyte differentiation could be performed by using our differentiation
method.

Next, we assessed the risk of teratoma formation by transplanting the human iPS cell-derived
hepatoblasts and hepatocytes into immunodeficient mice. No teratoma was observed in the
transplanted mice. Thus, the teratoma formation risk of our human i1PS cell-derived hepatoblasts and
hepatocytes might be quite low.

Furthermore, we examined cryopreservation of human HLA homo iPS cell-derived hepatoblasts.
We found that human HLA homo 1PS cell-derived hepatoblasts could be cryopreserved with high cell
viability and high hepatic differentiation capacity by using the method which we developed previously.
In addition, we also confirmed that human HLA homo iPS cell-derived hepatoblasts could be

cryopreserved by using DMSO-free freezing medium.
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