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1) Development of gene targeting technology

In this fiscal year, we optimized naive induction and culture methods in common marmoset ES cells.
We are currently injecting the cells into marmoset embryos to investigate their developmental
capacity. As a result, although ESC-derived EGFP positive cells were found in the ICM of marmoset
embryos, the cell viability after injection was low. To solve this problem, we further optimized cell
culture conditions and the injection method. In addition, in collaboration with Prof. Sotomaru, we
performed injection of marmoset ESCs into mouse tetraploid embryo.

In addition, we are in the process of generating a dysmyelinating disease (Pelizaeus-Merzbacher
disease) marmoset model. We are currently developing knock-in technology in common marmoset

embryo for application in generating disease models.

2) Analysis of neurodegenerative disease model marmosets

So far, we have shown that the transgenic marmoset harboring mutant alpha-Synuclein have
developed Parkinson’s disease (PD) -like motor dysfunction. In this fiscal year, we evaluated
non-motor symptoms that were considered to be important symptoms seen in very early PD. Among
non-motor PD symptoms, we particularly focused on sleep disturbance. Therefore, detailed sleep
analysis was performed using electroencephalogram / electromyogram. Furthermore, in order to
predict which disease stage these transgenic marmosets are currently in, we also analyzed the late
stage symptoms. Unfortunately, compared with wild-type marmosets, no significant difference was
observed in the transgenic marmosets. Therefore, it is thought that they are not in late PD stage yet.
In addition to phenotype analysis of transgenic marmosets, we are in the process of breeding
additional transgenic marmosets. This year, we obtained pups in the F2 generation. We will continue

breeding for further establishment of transgenic marmoset lines.



3) Establishment of genome information infrastructure

Regarding the construction of gene expression maps of marmoset brains, the expression profiles of
non-coding RNAs in the left brain 8 sites were obtained, and therefore the gene expression map of
Marmoset brain was nearly completed. Next, we performed a long read re-sequence using PacBio for
the Marmoset genome. The sequenced read amount reached about 50 coverage and the average
length of reads was several Kb, which enabled a sufficient sequence. As a result of a simple assembly,
the N50 which is the index for the quality of the assembly was about 3.4 Mb which is two orders of
magnitude higher than the previous N50, which is very promising result. Furthermore, when
assembled in the scaffold, the number of gaps was reduced by about 89%, the gap region length was
reduced by about 78%, and hence more gap region could be filled. The remained unfilled gap region is

a very small region of 0.009% in the entire Marmoset genome.
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