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Heterochromatin, which is a transcriptionally inactive genomic region, is
mainly modified by H3K9 methylation, and its abnormalities have been reported to be associlated with
various diseases such as cancer, infertility, and psychiatric disorders. In this study, in order to
investigate the regulatory mechanism of H3K9 methylation, we analyzed the H3K9 methylation state,
gene expression, and nuclear higher-order structure in mouse embryonic stem cells lacking each of
the five types of H3K9 methylase in mammals. The results show that H3K9 methylation is regulated by
different sets of H3K9 methylating enzymes depending on the intranuclear compartment, and that
deficiency of H3K9 methylation alters the spatial arrangement of heterochromatin. Thus, we revealed
that the regulation of H3K9 methylation and higher order chromatin organization have mutual
relationship.
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