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To perform epigenome analyses of human postmortem brains, several methods for
DNA methylation analysis were compared, and found that the results are correlated
with each other. As a result, it was suggested that SureSelect Human Methyl-Seq-PBAT
would be appropriate for a large number of samples.

We further investigated the genomic region with DNA methylation obtained by the
tiling array analysis of neuronal nuclei of patients with mental disorders. The genomic
regions showing hypomethylation in neuronal nuclei of postmortem brains of patients
with bipolar disorder could be verified by a quantitative PCR method.

When the results of tiling arrays were compared with the data of Reduced
Representation Bisulfite Sequencing (RRBS) method, hypermethylation in neuronal
and non-neuronal nuclei was replicated. By a gene ontology analysis of the genes
showing hypermethylation in neuronal nuclei of the postmortem brains of patients with
bipolar disorder, genes related to neuronal function were enriched.

To further pursuit the etiological significance of hypomethylation in mental disorders,
we investigated what changes occur by knock down of Dnmt1 encoding DNA methylase
and also examined behavioral changes associated with conditional knock out of Dnmt1
in neurons in mice.

We searched for the mouse genomic region surrounding SLC6A4 corresponding to the
genomic region which showed differential methylation between monozygotic twins
discordant for bipolar disorder. We identified the region showing tissue specific
methylation.

To study whether DNA methylation of this region relates to mental disorders, we
investigated the DNA methylation changes of this region in stress exposure during
development.



With regard to the technology of site specific induction of DNA methylation, site
specific DNA recognition protein TALE or CRIPSPR/Cas9 were utilized. Methylation
changes induced by this technology was verified by wusing cultured cells and
hypermethylation of the target site was verified by the method using TALE. Using these
technologies, model mice with site specific DNA methylation would be possible. Site
specific DNA demethylation would also be possible using CRISPR/Cas9 system.

The technologies developed in this project would also be useful for the study of other

diseases.
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