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We are aiming at the early realization of clinical research for metabolic liver disease (OTC deficiency
and CPS 1 deficiency, etc.) using the human induced pluripotent stem cell liver bud (iPSC-LB). For
applying iPSC-LB generation technology to regenerative medicine, we are going to build a
manufacturing process capable of creating human iPSC-LBs from iPSCs stably and in large quantities
via joint efforts of both industry and academia.

Therefore, in this fiscal year, we have (1) established a mass production method and quality
evaluation technique for all iPSC-derived LBs, (2) optimized a human LB transplantation technique,
(3) consolidated an implementation system for clinical research, and improved the facilities. We have
further improved the basic protocol for preparation of all iPSC-derived LBs. In addition, we have
redesigned the composition of the culture medium required for the induction of differentiation in human
iPSC-derived hepatic endoderm to comply with an appropriate standard. It was confirmed that all
iPSC-LBs exhibited an ammonia metabolizing ability almost equivalent to that of human adult
hepatocytes. Furthermore, comprehensive gene expression analysis at the single-cell level and an
evaluation system for the protein and metabolism level were advanced to evaluate the quality of all
iPSC-LBs. We also studied the transplantation procedures for all iPSC-LBs. When mass produced all
iPSC-LBs were transplanted into the kidney capsules of a mouse liver failure model, the survival rate
of the mouse significantly improved. To expand target diseases using all iPSC-LBs for more frequent
hepatic cirrhosis, we established an immunodeficient liver fibrosis model and studied the effects of
transplantation. In addition, we studied the safety of clinically equivalent transplantation techniques of
LB transplantation by using a porcine model in collaboration with the Meiji University and National
Center for Child Health and Development. Furthermore, we continued establishing clinical research
protocols. Also, we renovated the cell processing facility built at our university and the cell

manufacturing system introduced therein.
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