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Central Institution for Experimental Animals, the core institution of this project, performed
following research. To sophisticate the genetically modified technologies in marmoset, condition of
CRISPR/Cas9 was examined for establishing target gene knock-in (KI) marmoset using genome
editing technology. As the result, genome editing efficiency was improved by Cas9 protein.
Furthermore, transposon vector was examined to introduce gene longer than 8 kbp. This year the
preliminary studies based on mice embryos have been accomplished. To comply 3Rs in animal
experiments for production genetically modified marmosets, optimization of hormonal administration
and development of laparoscopic surgery for oocytes collections were performed. To spread of
genetically modified (GM) marmosets, breeding and preservation of embryos of existing GM
marmosets were performed. Furthermore, technique of blastomere nuclear transfer to enucleated
oocyte was transferred from Hiroshima University. In development of immunodeficient marmosets
enabling the transplantation of nerve cells, we improved animal management and started a genome
editing of new target gene aiming to establish a further immunodeficient model. For the cooperative
work with the Brain/MINDS, we conducted the transfer the production technologies of autism model
marmosets using genome editing tools, and existing individuals to Brain/MINDS core institute
(RIKEN).

At Keio University, in this fiscal year, we optimized naive induction and culture method in
common marmoset ES cells. We are currently injecting the cells into marmoset embryos to
investigate their developmental capacity. Regarding Parkinson’s disease model, this year we started
to analyze their non-motor symptoms and found Parkinson’s disease-like phenotypes. We also
constructed marmoset genome assembly using long reads by 3rd generation sequencer.

We established the facility in which marmoset experiments can be done in the University of
Tokyo. We finished FISH analysis in F1 Tet-On marmosets. TRE-GCaMP gene was overexpressed
into the marmoset neocortex in the F1 Tet-On marmosets and administered Dox. However, the
fluorescence was not detected in vivo from those marmosets. We found that two-photon imaging of
red and green GECIs in the marmoset neocortex can be performed more than one year after their
transduction via AAV injections.

In Hiroshima University, we aim to establish the advanced reproduction engineering to
produce the useful marmoset effectively. We have established sophisticated protocols of embryo
splitting and embryonic cloning techniques, and succeeded to generate monozygotic twin marmosets
by each technique. Furthermore, we are investigating improvements in the developmental potential
of split embryos and undifferentiated cells such as ES/iPS cells by creating chimeras with tetraploid
embryos, and have obtained an offspring from the chimeric embryo with a single embryonic
blastomere.

At Showa Pharmaceutical University, Marmoset cytochrome P450 enzymes recently
identified and/or characterized are listed together with new GenBank accession numbers. The
pharmacokinetic data of cytochrome P450 probes in humans can be extrapolated from the
corresponding data in marmosets using simplified physiologically based pharmacokinetic (PBPK)

modeling. In vivo S-warfarin clearances from plasma were significantly faster in the wild-type
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marmosets compared to the homozygous mutant marmosets. Because inter-individual variability of
P450 2C-dependent drug clearances in marmosets is partly accounted for by polymorphic P450 2C19
variants, similar to humans, genotyping of drug-metabolizing enzyme genes would be beneficial

before and after drug metabolism testing and evaluations in marmosets.
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