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This center aims to develop systems to produce pancreatic islets from human iPS cells and encapsulate in
a semipermeable hydrogel fiber for transplantation without immunesuppression. In addition to mouse
models, we develop a primate diabetic model using marmosets and evaluate the functions of the
1PS-derived islets. In this year we tried to improve the culture methods of islet differentiation to reduce
the costs for preparation of islets, and physical strength of fibers for transplantation. These projects were
conducted by close collaborations among the teams of the University of Tokyo (UT), National Center for
Global Medicine (NCGM), Central Institute for Experimental Animals (CIEA) and KANEKA
Corporation.

The Sakai’s team in collaboration with KANEKA Corp. identified lipids, lysophosphatidic acid (LPA)
and Sphingosine-1-phosphate (S1P)), that regulate the aggregation of iPS cells. Aggregates formed with
these lipids proliferated by keeping high expression levels of the pluripotent marker genes. Spheroids
formed by the lipids were shown to differentiate to islets. By transplanting those islets in the kidney
capsules of diabetic NOD-SCID mice the blood glucose level was normalized (Miyajima). Culture systems
were further improved to reduce the cost (Sakai, KANEKA, Michiue). In addition, to reduce the cost of
culture, pancreatic progenitors were isolated and examined the possibility to proliferate (Miyajima).

Michiue in collaboration with NCGM evaluated proliferation and differentiation of iPS cell lines
derived from HLLA homozygous donors, which were developed at CiRA. Proliferation and differentiation
potentials were significantly different among 11 cell lines tested. Nevertheless the best cell line was
selected. Unfortunately, however, the selected cell line turned out to be unavailable for clinical use. So we
need to evaluate other cell lines.

The Takeuchi and Okitsu team improved the fiber and evaluated its function by transplanting in the
peritoneal cavity of mice and demonstrated that rat islets cells encapsulated in the fiber functioned for
long term in wild type mice without immunesuppression. iPS-derived islets prepared by the UT teams
and the NCGM team were encapsulated in the fiber and transplanted into the peritoneal cavity of
diabetic marmosets by the NCGM and CLEA teams. The blood glucose level was normalized at least for

short term.
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