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Abstract

In biomedical researches, laboratory animals bridge the gap between in vitro studies and clinical medicine.
Although the most popular laboratory animal is rodents, rodent models are insufficient as diabetic models for
preclinical research to evaluate the efficacy and safety of autologous and xeno-islet cell transplantations.
Non-human primates (NHPs) also play important roles in preclinical research in the biomedical sciences. The
aim of our project is to establish diabetic marmoset model to introduce the mutation for diabetes-associated gene

by genome-editing technique using Platinum TALEN.

1. Validation of diabetes-associated gene mutation in mice (Tadashi Okamura)

Given that the ethical concerns regarding use of NHPs, it is important to validate the modified gene using
other laboratory animals. Because NHPs must be maintained by non-sibling mating, dominant mutation of the
modified gene would be suitable to generate NHPs genetically modified diabetic models to express phenotype.
To introduce mutation in diabetes-associated gene, in vitro synthesized Platinum TALEN mRNAs for
diabetes-associated gene and ssODN, were co-injected into the cytoplasm of pronuclear stage mouse embryos.
We have established four independent lines, which carried independent diabetes mutations. Blood glucose levels
of mice carrying heterozygous mutation for diabetes gene were markedly higher than those of control mice at
4weeks of age. Insulin tolerance test revealed that diabetic mice have a normal glycaemic response to exogenous
human insulin. These results indicated that the mutations in diabetes-associated gene caused hyperglycemia in

mice, and suggested that the same mutations could also cause hyperglycemia in marmotset.

2. Validation of Platinum TALEN for diabetes-associated gene in marmoset embryo (Erika Sasaki)

To establish the genome editing technologies in common marmoset (marmoset), new estimation methods
for the efficiency of gene modification and mosaicism have been developed last year in our group. In this
year, we carried out the validation of marmoset diabetes-associated gene modification by Platinum
TALENS in marmoset embryos. In vitro synthesized mRNA solution of the final concentration 4 ng/ul each
was injected into the cytoplasm of pronuclear stage embryos. The mRNA-injected embryos were cultured
up to the 8-cell stage in Sequential Cleav medium (Origio, 83040010A) under 5% CO,, 5% O,, and 90%
N, at 37°C. Then 8-cell stage embryos were transferred to Sequential Blast medium (Origio, 83060010A),
and cultured until morula to blastocyst stage. Then each cultured embryos were performed PCR and CEL-1
assays were carried out by SURVEYOR mutation detection kit (Transgenomic, 706025).

As the results, the CEL-1 assays showed that the genetic modification rate estimated from the number of
mutant embryos was 33.3% (2/6 PCR samples). Furthermore, sequence analysis revealed that Platinum
TALENSs-injected embryos contained two types of mutant diabetes-associated gene; however, these were
not biallelic mutations. These results suggested that marmoset diabetes-associated gene was able to
modified using Platinum TALENS, and this finding will facilitate the efficient production of

diabetes-associated gene knock-out marmosets.
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