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Abstract

The aim of our study are to establish diabetic animal model to introduce the mutation for
diabetes-associated gene by genome-editing technique using Platinum TALEN and CRISPR/Cas system, and to
evaluate the efficacy and safety of autologous and xeno-islet cell transplantations using novel diabetic animal

models.

1. Evaluation of novel diabetic NOG mice using pancreatic beta cells (Tadashi Okamura)

NOG mice are severely immuno-deficient animals by knockout introduction of IL-2 receptor
gamma-chain into the NOD-scid strain. Because NOG mice lack the function of T and B lymphocytes and NK
cells, NOD mice are able to integrate human cells and tissues into them efficiently. To introduce mutation in
diabetes-associated gene into NOG mice, in vitro synthesized Platinum TALEN mRNAs for diabetes-associated
gene and ssODN, were co-injected into the cytoplasm of pronuclear stage mouse embryos. We obtained four
founders, which carried diabetes-associated gene mutation. Blood glucose levels of mice carrying homozygous

mutation for diabetes gene were markedly higher than those of control mice at 4weeks of age.

2. Efficient generation and evaluation of novel diabetic marmoset using genome editing tools (Erika Sasaki and
Masayuki Shimoda)

To efficiently generate the diabetes-associated gene modified common marmoset (marmoset) using
genome editing tools, the target gene modification efficiencies of Platinum TALEN and CRISPR/Cas9 were
investigated in marmoset embryos. All 27 marmoset embryos injected with Platinum TALEN or ssODN showed
the target gene modification (100%). To generate the diabetes-associated gene modified marmoset, 21 Platinum
TALEN-injected embryos and six CRISPR/Cas9-injected embryos were transferred into recipient marmosets,
but implantation was not observed. It was considered that bi-allelic modification of the diabetes-associated gene
might result in embryonic lethality, therefore, efficient production of hetero-modified embryos by injecting
genome-editing tools into oocytes was examined. As a result, 15.8% of the blastomeres obtained from Platinum
TALEN-injected oocytes were bi-allelic modified blastomeres and 21.1% were mono-allelic modified
blastomeres. A total of 23.5% of the blastomeres obtained from CRISPR/Cas9-injected oocytes were bi-allelic
modified blastomeres and 23.5% had the mono-allelic modification. These results suggest that the proportion of
mono-allelic modified blastomeres was increased by oocyte injection as compared to embryo injection. Eight
embryos obtained from Platinum TALEN injection into oocytes were transplanted, and two recipients have
ongoing pregnancy. In addition, we stared to study an immunosuppressant administration method using multiple
drug combinations using several healthy marmosets. We developed the method to suppress the rejection
reactions to transplanted cells. It is difficult to control the foreign body reaction, so further experiments are

needed.
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