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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 common marmoset is a small New World primate that is native to the Atlantic coastal forests in
northeastern Brazil in South America. Adult marmosets have an average height of 25-35cm, and weight
200-500g. Marmosets take 15months to mature sexually, carry babies for Smonths and often give birth to 2-3
young. The aim of our project is to establish diabetic marmoset model to introduce gene mutation for diabetes
gene by genome-editing technique using CRISPR/Cas system or TALEN. Because NHPs must be maintained by
non-sibling mating, dominant-negative mutation of the modified gene would be suitable to generate NHPs

genetically modified diabetic models to express phenotype.

1. Validation of diabetes 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. Platinum TALEN mRNAs for diabetes gene and ssODN which introduce diabetes
mutation were co-injected into the male pronucleus of single cell mouse embryo. We found that 44.4%(34/76) of
the pups carried the mutations and 6 of them (17.6%) carried diabetes mutation. Blood glucose levels of diabetic
mice carrying heterozygous mutation for diabetes gene were markedly higher than those of control mice, even at
4weeks of age. Insulin tolerance test revealed that diabetic mice have a normal glycaemic response to exogenous

human insulin.

2. Method for estimation of mosaicism in the genome edited marmoset embryos (Erika Sasaki)

The genome editing technologies enable to produce target gene knock out (KO) non-human primates (NHP).
Recently, generations of target gene KO NHP have been reported. However, most likely due to the high
mosaicism of mutant genes in NHPs, mutant animal phenotypes have not yet been observed. In this study, we
have developed methods for estimation of mosaicism before start target gene KO animal production. In vitro
synthesized ZFN mRNA was injected into the cytoplasm of pronuclear stage embryos and were cultured up to
the 8-cell stage. Then, 8-cell stage embryos were split in to each blastomere to be analyzed. After PCR, CEL-1
assays were performed by Surveyor mutation detection kit (Transgenomic, 706025). As the results of the CEL-1
assays showed that the genetic modification rate estimated from the number of mutant blastomeres was 37.5%
(3/8) for HiFi-ZFN and 100% (8/8) for eHiFi-ZFN. Furthermore, sequence analysis revealed that eHiFi-injected
embryos contained only two types of mutant genes. These results suggest that genome modification in
eHiFi-ZFN-derived embryos occurred at the one-cell stage for female embryos and at the two-cell stage for male
embryos. Using this method, we were able to estimate the mosaicism of the target gene KO marmoset before

proceed animal production.
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#1 CRISPR/Cas AT LZFRWV-HERFBEGCFEELZEEAMNE

EEADKRELE

WRBEGCFEREATVADATOESRL, BnHoEMiEE

Mutants/Total o N AN . T !
Construct Mice Tested(%) SNP-KI (%) EL. EMIUR)VERETHEEROCHIZIFEENLTET S
AR ETEER (0.751U/Kg)
SNP 1/57 (1.8) 0/1 (0) [mg/dl]
500 - WERFEGFEEEATVR
TREAPENELEL V=0 400 - W%
Plutinum TALENIZZ &
300 1
&2 Platinum TALENZ WV -HERFRECFERBEAE
200 A
Mutants/Total o B RITY R
Construct Mice Tested(%) SNP-KI (%) _
100 1 w
SNP 34/76 (44.7) 6/34 (17.6) ‘I’ 0
6IL( B D ERAFEGEFERNBASIL 0O 30 60 90 120 [min]
#3 Platinum TALEN-mediated gene targeting in BDF1 mice.
Dose of
Dose of No.of B
TnARL,\IlE L\l ssODN Injection site  injected -lejvr:\(t))rcil Newl\:)(gl?:s(‘y) Mutants(%)
(ng/ul) (ng/ul) embryos v ’
50 100 Cyto 74 7 (9.4%) 0 (0%)
25 50 Cyto 80 23 (28.8%) 0 (0%)
10 100 Cyto 63 15 (23.8%) 1(6.7%) 0 (0%)
4 100 Cyto 100 49 (49%) 5 (10.2%) 3 (60.0%)
1 100 Cyto 63 27 (42.8%) 8 (29,6%) 1 (12.5%)
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Method for estimation of mosaicism in the genome edited marmoset embryos
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Wild Type ACTTGGTGCAGTACCGGACTGACTGGGACCACACCTGGACTGTGAGTGACTAGGATGTGA

HiFi Bm3 ACTTGGTGCAGTACCGGACTGACTGG-ACGGACTGACCTGGACTGTGAGTGACTAGGATG -1bp, +4bp:1/9
ACTTGGTGCAGTACCGGACTGACT—==========—=————— GTGAGTGACTAGGATGTGA -17bp:2/9

HiFi Bm4 ACTTGGTGCAGTACCGGACTGACTGG-ACGGACTGACCTGCACTGTGAGTGACTAGGATG -1bp, +4bp:1/9

HiFi BmS8 ACTTGGTGCAGTACCGGACTGACTGG-ACGGACTGACCTGGACTGTGAGTGACTAGGATG -1bp, +4bp:1/9

eHiFi Bml-8 ACTTGGTGCAGTACCGGACTGACTGGGATACCACACCTGGACTGTGAGTGACTAGGATGT +2bp:15/32
——————————————————————————————————————————— GAGTGACTAGGATGTGA -50bp:17/32
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