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Research 1. Generation of knock-in marmosets by genome editing

In this project, we attempted technical development to generate knock-in marmosets by genome editing.
We tried to knock-in Cre recombinase into CAMKIIA and GAD1 gene loci, or GCaMP/RCaMP2 Ca?" indicator
into AAVSI safe harbor. CRISPR/Cas9 or platinum TALEN was designed for each gene locus, and high

efficiency of DNA double strand break was confirmed for GAD1 and AAVSI loci using marmoset fibroblasts
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and fertilized eggs. Meanwhile, we tried to quantify knock-in efficiency using mouse embryos. Through a
trial and error process, we have succeeded to maximize knock-in efficiency (63.0%), when purified Cas9
protein was injected with crRNA/tracrRNA and donor DNA. Next, we performed knock-in experiments
using marmoset embryos, in which GCaMP/RCaMP2 donor is designed to integrate AAVS1 locus. Despite

repetitive injection and genotyping, knock-in embryos have not been obtained to date.

Research 2. Cryopreservation of marmoset embryos

Firstly, we have set up animal care facility and embryo engineering apparatus in The University of Tokyo.
Female marmosets were introduced and habituated to our facility. Their estrous cycles were artificially
controlled, and oocytes were picked up from their ovary. Obtained oocytes were in vitro fertilized, and
fertilized eggs were routinely produced. We have cryopreserved 8-cell embryos by vitrification technique,
and stored in liquid nitrogen.  Frozen embryos were thawed and subjected to blastomere ablation experiments.

After ablation, we succeeded in extracting genomic DNA from blastomeres for genotyping.

Research 3. Efficient production of offspring and acceleration of the generation turnover by microinsemination

This study was undertaken to develop new microinsemination (ICSI) techniques that will accelerate the
generation turnover in marmosets. First, to see the stage at which marmoset spermatogenic cells acquire the
oocyte-activating capacity, we injected them into mouse oocytes. The activation pattern of mouse oocytes
indicated that the oocyte-activating capacity appeared at the late round spermatid stage. In prepubertal testes,
these spermatids first appeared by 12 month of age. When frozen-thawed elongated spermatids and testicular
spermatozoa obtained from a 12-month-old testis were injected into marmoset oocytes, they developed into the
8-cell and blastocyst stage, respectively. We also examined the possibility of early development of marmoset
spermatogenic cells by transplanting immature testicular tissues into mice. We found that intra-scrotal
transplantation gave the best results. In a preliminary experiment using rabbit testes, round spermatids appeared
1-week earlier than that of the normal condition. We found that marmoset testes survived in NSG mice, but not

in NOD/Scid mice.

Research 4. Project management

We continuously made effort to discuss with Dr. Ogura’s group (RIKEN) for smooth progress of out project.
We also provided biomaterials such as eggs and sperms upon request. For conducting marmoset experiments,
we have closely kept in touch with Prof. Hideyuki Okano (Keio Univ.), Prof. Erika Sasaki (Keio Univ. and
Central Institute for Experimental Animals), Prof. Katsuki Nakamura (Kyoto Univ.), and Prof. Haruhiko Bito
(Univ. Tokyo).
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