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1) Construction of a platform for producing genetically modified golden hamsters

Continuing from last year, we attempted to knockout and knock-in golden hamsters, but we were
unable to obtain the expected genotype. Because of early embryos of golden hamsters are
phototoxic, engineering techniques of early embryo is difficult compared to mice. For these
reasons, we thought that the production efficiency would be low due to the high degree of difficulty
of genome editing in golden hamsters, but from genome editing by microinjection using mice, we
found that the toxicity of gRNA and CAS9 protein may be depending on the sequence and amount.
Therefore, we reexamined the optimization of nucleic acid and protein amounts using mouse
embryos, which are easy to handle, and examined effective concentrations. Based on the
information obtained, we reconfigured the golden hamster genome editing experimental protocol.
2) Search for human disease-related genes in golden hamsters

We have previously shown that the PIWIL3 gene, which mice do not have, functions during early
development. Furthermore, it has been reported that when some genes that do not show any
phenotype in knockout mice are deleted in golden hamsters, they exhibit phenotypes. For this
reason, we received an unpublished knockout mice database from our collaborators, narrowed
down mouse genes that have no phenotype, added information on their relationship to human
diseases, and determined which genes are worth performing gene knockout in golden hamsters. At
the next year, genome editing will be performed on multiple genes to build a foundation for analysis
of gene functions that have not been elucidated by mouse model analysis.
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2. MAKRREEOHE (F:R)
1) Construction of a platform for producing genetically modified golden hamsters
Continuing from last year, we attempted to knockout and knock-in golden hamsters, but we were unable to
obtain the expected genotype. Because of early embryos of golden hamsters are phototoxic, engineering
techniques of early embryo is difficult compared to mice. For these reasons, we thought that the production
efficiency would be low due to the high degree of difficulty of genome editing in golden hamsters, but from
genome editing by microinjection using mice, we found that the toxicity of gRNA and CAS9 protein may be
depending on the sequence and amount. Therefore, we reexamined the optimization of nucleic acid and
protein amounts using mouse embryos, which are easy to handle, and examined effective concentrations.
Based on the information obtained, we reconfigured the golden hamster genome editing experimental
protocol.
2) Search for human disease-related genes in golden hamsters
\We have previously shown that the PIWIL3 gene, which mice do not have, functions during early development.
Furthermore, it has been reported that when some genes that do not show any phenotype in knockout mice are
deleted in golden hamsters, they exhibit phenotypes. For this reason, we received an unpublished knockout
mice database from our collaborators, narrowed down mouse genes that have no phenotype, added
information on their relationship to human diseases, and determined which genes are worth performing gene
knockout in golden hamsters. At the next year, genome editing will be performed on multiple genes to build a
foundation for analysis of gene functions that have not been elucidated by mouse model analysis.
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