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The followings are the results performed by research groups led by Shoen Kume (Professor, Tokyo
Tech, School of Life Science and Technology), Kimi Araki (Professor, Kumamoto University,
Institute of Resource Development and Analysis) and Erika Sasaki (Director, Applied
Developmental Biology Center and Marmoset Research Department, Central Institute for

Experimental Animals).

We aim to develop functional matured pancreatic beta cells derived from human induced
pluripotent stem (hiPS) cells that can be used for cell replacement therapy for the cure of diabetes.
This year, we try to optimize the protocol for in vitro differentiation of hiPS cells into pancreatic
beta cells. Under our revised protocol, the hiPS-derived pancreatic beta (hiPS-beta) cells are able
to respond to high glucose and secrete insulin in a reproducible manner. We also performed gene
expression analysis on these hiPS-beta cells, and compared with the expression profile of the adult
1slets and pancreas. To enable purifying the hiPS-derived panreatic beta cells, we created an 1PS
cell line that carries a reporter under insulin promoter, using genome editing technology. We
analyzed the cell line obtained and the derived differentiated cells.
We also obtained hiPS cells stocks for Regenerative Medicine distributed by CiRA Kyoto
University. We prepared working cell stocks from these 1PS cell lines and performed in vitro
differentiation using our established protocol on some of the cell lines and found that our protocol
works well. We will continue this on the rest of the cell lines we obtained. We also performed some
experiment for transplanting the differentiated hiPS cells into wild type mice to test the stage,
site of transplantation.
It is necessary to establish transplantation system using experimental animals to verify the
function of pancreatic B cells derived from iPS cells in vivo. We have succeeded in establishing a
mouse strain showing dysfunction of pancreatic B cells using CRISPR-Cas9 genome editing. In
this line, hyperglycemia was observed from three weeks old in both male and female, therefore, it
is expected to be useful for transplantation experiments. By performing in vitro fertilization, we
are efficiently increasing the number of mice and frozen 2 - cell stage embryos.
It is important to develop the diabetic non-human primate model using marmoset by the
transgenic technology toward the preclinical study for quantitative evaluation of safeties and
efficacies of regenerative medicine in diabetes. Type3 form of maturity-onset diabetes of the
young (MODY3) is known to be caused due to the mutation in the human hepatocyte nuclear
factor lo. gene (HNF1la P291fsinsC). To generate transgenic marmoset carrying a HNFla
P291fsinsC, we have created the lentiviral vector that consists of CMV promoter followed by
HNF1la P291fsinsC, P2A and GFP. This vector was transfected to 293T cell and the individual
gene expressions were confirmed by western blotting. We will start viral injection to a marmoset

zygotes and embryo transfer in April 2017.
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