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Pancreatic 3 cell induction from iPS cells

We differentiated human iPS cells into pancreatic  cells using a six-stage protocol mimicking the
developmental process. We modified the reported protocols to promote endoderm differentiation and
replaced FBS (fetal bovine serum) for KSR (knockout serum replacement). We added FGF2,
CHIR99021 and BMP4 in the presence of Activin A, resulting in not only higher positive rate of
Sox17 but also greater viability than FGF2, BMP4 and Activin A treated group. We found spheroid
formation in the last stage improved the function of pancreatic 3 cells. We detected insulin and
glucagon gene expression after 4 weeks culture by RT-PCR. Immunohistochemical analysis revealed
that approximately 30% of the cells were positive for c-peptide. We measured insulin concentration
secreted to the media by ELISA and detected 5000-20000 pg/ml of insulin. Moreover we confirmed
glucose response of induced [ cell by increasing glucose concentration from 2.5 mM to 25 mM in the
media. After we transplanted 4x10°cells of iPS-derived cells under the kidney capsule of NOD/SCID
diabetic model mice in which STZ (streptozotocin) were injected intravenously in advance, we could

normalize the blood glucose level of those mice for at least 4 weeks.

Large-scale culture

It is necessary to provide 2000 times more pancreatic 3 cells in human than in mouse for islet
transplantation. Considering the large-scale culture for clinical use, we adopted floating culture system
instead of adhesion culture system. We used 30ml vessels as spinner flasks from Able and started
rotation culture of iPS cells at a speed between 50-70 rpm. We succeeded obtaining functional
pancreatic B cells by slight modification of adhesion culture protocol. After we transplanted 4x10°cells
of iPS-derived cells under the kidney capsule of NOD/SCID diabetic model mice, we detected not
only C-peptide positive cells but also glucagon positive cells in the kidney capsule of NOD/SCID

mice. We also detected human C-peptide in their mice sera.
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