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Most of the terminally differentiated cells in our body exit from the cell cycle and maintain their
cellular identities for a long time. However, it is not much known about how much epigenetic
regulation is plastic in these terminally differentiated cells or their epigenome information can be
re-writable. If these problems can be addressed, it is more confident that how much we can control
epigenome. The aim of this project is to challenge the plasticity of epigenetic regulation tackled by
the following two approaches, I) proof of principle studies of reversible epigenome therapy, II)

screening of the mental disorder patients possessing disease specific epigenetic gene mutations.

Sub-project I: Studies of Kleefstra syndrome model animal, GLP+/- mice--proof of principle studies of
the reversible epigenome therapy

- Abnormal behavior of GLP+/-mice was partially rescued by induction of Flag-tagged GLP expression
at 3 weeks old. Furthermore, some of the brain phenotypes were also complemented in these mice.
(Shinkai and Hirasawa)

- Both the behavior and brain phenotypes of GLP+/- mice were completely rescued by brain specific
induction of Flag-tagged GLP expression from the embryo stage, demonstrating that the phenotypes
of GLP+/-mice as a Kleefstra syndrome model animal are induced from the insufficient expression of
GLP in brain. (Shinkai and Hirasawa)

Sub-project II: screening of the mental disorder patients possessing disease specific epigenetic gene
mutations

+ In 2016, we have expanded sample sizes for both control and ASD (autism spectrum disorders)
groups, and performed re-sequencing analyses of a total of 9 genes relevant to histone H3K9
methylation/demethylation, which included EHMT1/GLP & EHMT2/G9a, WiZ, SETDBI1, SUV39H1
& 2, KDM3A, KDM3B and PHF8 genes. We have identified 29 missense mutations that are specific to
ASD. Among them, the 20 mutations are novel ones. These data should be helpful for the
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understanding of pathophysiology of ASD from the point of epigenetic histone modification.
(Yoshikawa)
+ We diagnosed additional two patients with Kleefstra syndrome caused by the novel mutations in

EHMT1I encoding a histone methyltransferase. (Kurosawa)
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