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Methyltransferase DotlL. promotes myogenic differentiation of skeletal muscle by

regulating promoter methylation level
LI Chengcheng, ZHOU Yong, LI Haoke, DENG Zhongliang Department of Orthopedics, the Second Affiliated
Hospital of Chongqing Medical University, Chongqing, 400010, China

[ Abstract | Objective To confirm whether methyltransferase DotlL is involved in the regulation of
myogenic differentiation, and explore its molecular mechanism in the regulation process. Methods Myoblast
differentiation model of mouse C2C12 cell line was used to induce myogenic differentiation for 0, 1, 3 and 5
d. The specific inhibitor of DotlL. was used to inhibit the activity of methyltransferase, and the impacts of
Dotl1L on the process of myoblast differentiation was observed by immunofluorescence assay. The protein and
transcription levels of myosin heavy chain (MHC) and myogenin, markers of myogenic differentiation, were
subsequently detected, so was the histone methylation level of the promoter region. Moreover, RNA-Seq
analysis was adopted to determine the gene arrays affected by inhibitor treatment in the genome, and chromatin
immunoprecipitation coupled with quantitative PCR ( CHIP-qPCR) was performed to verify the binding site of
H3K79me2. Results The methylation level of H3K79, DotlL histone substrate, was gradually increased
with the process of myogenic differentiation ( P<0.01). With the inhibition of DotlL activity, the process of
myogenic differentiation was obviously suppressed, the formation of multinucleated myotubes in C2C12 cells
was significantly decreased (P <0. 01), the protein and transcription levels of MHC and Myogenin were
remarkably reduced (P<0.01), and the histone H3K4 methylation level in the promoter region was also
declined (P<0.01). RNA-Seq analysis indicated that the gene arrays regulated by Dot1L mainly focused on
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the myogenic differentiation and muscle development of skeletal muscle. Finally, CHIP-qPCR verified that

some genes involved in myogenic differentiation have H3K79me2 binding sites.

Conclusion

Methyltransferase DotlL participates in the regulation of the myogenic differentiation process of skeletal muscle

by directly affecting the transcription level of myogenic differentiation related genes.

[ Key words |

sarcopenia; DotlL; myogenic differentiation; transcriptional regulation
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