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Coupring mechanism of methionine metabolism and epigenome
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Regulation of epigenome relies on methylation of DNA and histones, which
utilizes S-adenosyl-L-methoinine (SAM) as a sole methyl donor. SAM is synthesized by methionine
adenosyltransferase (MAT) using methionine and ATP as substrates. In this research project, we discovered
the molecular mechanism for the nuclear accumulation of MATII, one of the isozyme of MAT in higher
eukaryotes. We also found that nuclear MATII interacted with various chromatin and transcription
regulators, promoted histone H3 lysine 9 trimethylation of its target genes, and thus repress their
expression. MATII also promoted formation of heterochromatin structure of certain chromatin subregions.
These observations support our original contention that SAM is synthesized in nuclei for chromatin and
gene expression (“ local synthesis of SAM for local consumption” model). Next important step will be to
understand how the activity of nuclear SAM is regulated during cell differentiation and/or proliferation.
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