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Abstract

We aimed at the large scale culture of functional pancreatic beta cells from i1PS cells for islet
transplantation.

We succeeded in differentiating functional pancreatic beta cells from iPS cells in adherent culture.
Since the number of islet required for transplantation is 2000 times more in human than in mice,
it is not reasonable to use culture dishes manually. We determined to use floating culture system
because scaling up is relatively easier in floating system than in adherent culture. We started
floating culture with 30ml spinner type culture vessels. We had to optimize the rotation speed of
the fan in the vessel to avoid the shear stress to the cells. Although the protocol of adherent
culture could be applied to the floating culture, the expression level of NKX6.1, one of the
important markers of the pancreatic beta cells, was needed to improve.

We managed to line up the islet-like spheroid which were almost the same size and we could
enhance the expression level of NKX6.1. Consequently we detected certain amount of human
C-peptide in mice sera after induced human islet-like spheroids were implanted under the renal

capsule of diabetic mice.

We applied the patent regarding new method for inducing definitive endodermal cells from 1PS
cells.

We started to use clinical grade iPS cell lines established by CiRA. However we had to optimize
culture conditions for each iPS cell line because it has own characteristics for proliferation and

differentiation.
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