2015 2016

DNA

Epigenetic regulation of skeletal muscle function via DNA methylation-mediated
gene expression change
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In this study, we examined the involvement of epigenetic regulation (DNA
methylation) in the determination of the constitution and metabolism of skeletal muscles. The
overexpression of a transcriptional regulator PGCla in skeletal muscles, typically observed
following a long period of time-exercise, causes red fiber formation. Microarray analysis of the
change in gene expression showed that PGCla regulates the TCA cycle, oxidative phosphorylation, and
fatty acid and branched-chain amino acid metabolism. We established a genome-wide DNA methylation
analysis based on the combination of immunoprecipitation by a methyl-cytosine antibody and detection

using a promoter genome array, which we originally designed. PGCla overexpression in the skeletal
muscle showed DNA methylation-mediated change in multiple gene promoters, possibly caused by red
fiber formation.
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