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Epigenetic mechanisms of metabolic reprogramming under nutritional stress
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Skeletal muscle is composed of two different fiber types, fast- and
slow-twitch fibers. While the fast is specialized for dynamic movements and glycolytic metabolism,
the slow is specialized for endurance and show active mitochondrial respiration. Composition of
these fiber types is highly influenced by environmental factors such as exercise and diet, and is
associated with the risks of chronic diseases such as diabetes. This study was aimed at elucidating
the mechanisms by which fiber types are determined under the influence of environmental factors. We
found that a histone demethylase, LSD1, represses both slow fiber and respiration associated genes
to promote fast fiber traits. In addition, we found that glucocorticoid, a hormone secreted in
undernutrition state, promotes the degradation of LSD1 leading to the enhanced slow fiber formation.

Our findings uncover the molecular mechanisms that link environment to muscle fiber, and would

contribute to understanding chronic diseases.
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