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LSD1 mediates metabolic reprogramming

by glucocorticoids during myogenic differentiation
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Abstract of the Thesis

Background and Purpose: Metabolic properties of cells are influenced by environmental factors including
nutrients and hormones, particularly in skeletal muscle. Although forming such metabolic properties is likely
due to epigenetic mechanisms, it is not clear how epigenetic plasticity is regulated in myogenic progenitor cells.
Previous reports demonstrated that lysine-specific demethylase-1 (LSD1) plays a pivotal role in regulating
cellular metabolism. This study investigated the role of LSD1 in controlling cellular phenotypes during skeletal

myogenesis and external factors that can control LSD1 function.

Methods: C2C12 mouse myoblasts were used as a model of myogenic differentiation, to identify the target
genes of LSD1 by cDNA microarray in the cells treated with specific LSDI1 inhibitors. Genome-wide
chromatin immunoprecipitation-sequencing (ChIP-seq) analysis was then performed to identify the
LSD1-accumulated regions, together with metabolic analysis with the Extracellular Flux Analyzer. To
investigate how LSD1 is regulated by environmental factors, RNA and protein expression levels were assessed
in skeletal muscle cells under glucocorticoid treatment and in muscles extracted from mice administered with

glucocorticoid.

Results: LSD1 inhibition upregulated the expression of genes associated with oxidative metabolism and slow
fiber myosins in C2CI12 cells. Consistently, LSDI inhibitor-treated cells exhibited increased oxygen
cohsumption. ChIP-seq analysis revealed that LSD1 accumulates at promoter regions of oxidative metabolic
genes and at enhancer regions of slow-twitch fiber associated genes, and demethylates the histone H3 at lysine
4 (H3K4) at these regions. Exposure to the glucocorticoid caused proteasomal degradation of LSDI by

inducing an E3 ubiquitin ligase JADE2, resulting in formation of oxidative slow myotubes.

Conclusions: LSD1 coordinately regulates metabolism and fiber type in the skeletal muscle lineage, under
hormonal influence. These findings enhance understanding of how environmental factors can affect

developmental programs during mammalian myogenesis.
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