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In this study, we isolated muscle satellite cells derived from white and red
muscle and performed a comprehensive gene expression analysis to identify transcription factors. We
found that four transcription factors, Tbhx1l, Citedl, Hoxal and Six2, are highly expressed, and Thx1l
is required for the differentiation of muscle satellite cells into white muscle fibers. In this

study, we also generated Dnmt3a-Tg mice, which overexpress Dnmt3a specifically in skeletal muscle.
Dnmt3a-Tg mice had increased expression of red muscle component genes and the number of type I
fibers in skeletal muscle. Dnmt3a is likely to be a potent regulator of red muscle formation in
skeletal muscle. The results of this study are expected to provide drug targets for the prevention
and amelioration of sarcopenia.

DNA



PGC1la A -
DNA
40
DNA
DNA
DNA DNA Dnmt3a
8-10 ( ) C57BL/6J 0.2% |
dish 2
2% MyHC (mouse monoclonal
antibody) 4
(BZ-X800, Keyence) BZ-X800 Analyzer software
(Keyence) MyHC
Dnmt3a
a Dnmt3a
(Dnmt3a-Tg ) Dnmt3a
Dnmt3a-Tg
PCR
Myh7
Myh4
2.5 10 Myh4
Myostatin T-box transcription factor

1(Thx1) CBP/P300 interacting transactivator with Glu/Asp rich carboxy-terminal domain
1 (Citedl) Homeobox Al (Hoxal) Six homeobox 2 (Six2)
PCR 4



Tbx1l Citedl Hoxal Six2

Thx1
(Motohashi 2019)
Thx1
Thx1 Six2
Tbhx1, Citedl, Hoxal, Six2
Thx1 Myh7 Myh4 Citedl
Myh7 Myh4
Hoxal Myh7 Myh4 Six2
Myh7, Myh2, Myhl, Myh4
Thx1 Myh7, Myh2, Myh4
Myhl (Motohashi 2019)
Thx1 Six2
Citedl Myh4 Hoxal Myh7 Thxl  Six2
Thx1l  Six2
Thx1, Six2
Thx1, Six2
Thx1 Myh4 Myh7
Six2 Myh7, Myhl
Thx1
Six2
Thx1
Six2
DNA Dnmt3a Dnmt3a-Tg
Dnmt3a Dnmt3a
Dnmt3a-Tg a Dnmt3a cDNA
PCR Dnmt3a
Dnmt3a-Tg Dnmt3a-Tg
Dnmt3a-Tg
Dnmt3a-Tg DNA
Dnmt3a  Dnmt3a-Tg
Dnmt3a-Tg DNA MIAMI
Hatada 2006 Dnmt3a-Tg
Dnmt3a GO
Dnmt3a-Tg
Dnmt3a-Tg
Dnmt3a DNA
Dnmt3a
Dnmt3a Dnmt3a-Tg
GO biological process

muscle structure development muscle
system process transition between fast and slow fiber muscle contraction muscle
cell differentiation striated muscle cell differentiation muscle organ development
regulation of skeletal muscle adaptation Dnmt3a-Tg

PCR
Dnmt3a-Tg
Dnmt3a-Tg
Dnmt3a



Dnmt3a-Tg

2
DNA
DNA
Yoshioka 2021 Dnmt3a DNA
Dnmt3a-Tg Dnmt3a DNA
Dnmt3a-Tg Myh7
Dnmt3a-Tg
Dnmt3a-Tg Amd2
Smox
Uchitomi 2019 Amd2
Smox  Dnmt3a-Tg DNA
Dnmt3a-Tg
Dnmt3a-Tg
Thx1 Six2
Dnmt3a-Tg

Dnmt3a

Hatada, 1., M. Fukasawa, M. Kimura, S. Morita, K. Yamada, T. Yoshikawa, S. Yamanaka,
C. Endo, A. Sakurada, M. Sato, T. Kondo, A. Horii, T. Ushijima and H. Sasaki (2006).
"Genome-wide profiling of promoter methylation in human."™ Oncogene 25(21): 3059-3064.

Hatazawa, Y., Y. Ono, Y. Hirose, S. Kanai, N. L. Fujii, S. Machida, I. Nishino, T.
Shimizu, M. Okano, Y. Kamei and Y. Ogawa (2018). "Reduced Dnmt3a increases Gdf5
expression with suppressed satellite cell differentiation and impaired skeletal muscle
regeneration." Faseb j 32(3): 1452-1467.

Motohashi, N., A. Uezumi, A. Asakura, M. Ilkemoto-Uezumi, S. Mori, Y. Mizunoe, R.
Takashima, Y. Miyagoe-Suzuki, S. Takeda and K. Shigemoto (2019). "Thx1l regulates
inherited metabolic and myogenic abilities of progenitor cells derived from slow- and
fast-type muscle.”™ Cell Death Differ 26(6): 1024-1036.

Uchitomi, R., Y. Hatazawa, N. Senoo, K. Yoshioka, M. Fujita, T. Shimizu, S. Miura, Y.
Ono and Y. Kamei (2019). "Metabolomic Analysis of Skeletal Muscle in Aged Mice." Sci
Rep 9(1): 10425.

Yoshioka, K., H. Nagahisa, F. Miura, H. Araki, Y. Kamei, Y. Kitajima, D. Seko, J.
Nogami, Y. Tsuchiya, N. Okazaki, A. Yonekura, S. Ohba, Y. Sumita, K. Chiba, K. Ito, I.
Asahina, Y. Ogawa, T. Ito, Y. Ohkawa and Y. Ono (2021). "HoxalO mediates positional
memory to govern stem cell function in adult skeletal muscle.”™ Sci Adv 7(24).



Oyabu Mamoru Takigawa Kaho Mizutani Sako Hatazawa Yukino Fujita Mariko Ohira Yuto 36

Sugimoto Takumi Suzuki Osamu Tsuchiya Kyoichiro Suganami Takayoshi Ogawa Yoshihiro

Ishihara Kengo Miura Shinji Kamei Yasutomi

FOX01 cooperates with C/EBPS and ATF4 to regulate skeletal muscle atrophy transcriptional 2022

program during fasting

The FASEB Journal -
DOl

10.1096/fj .202101385RR

MIZUTANI Sako OYABU Mamoru YAMAMOTO Arisa UCHITOMI Ran SUGIMOTO Takumi KAMEI Yasutomi 68

Vitamin D Activates Various Gene Expressions, Including Lipid Metabolism, in C2C12 Cells 2022

Journal of Nutritional Science and Vitaminology 65 72
DOl

10.3177/jnsv.68.65

Sugimoto Takumi Uchitomi Ran Hatazawa Yukino Miura Shinji Kamei Yasutomi 85

Metabolomic analysis on blood of transgenic mice overexpressing PGC-la in skeletal muscle 2021

Bioscience, Biotechnology, and Biochemistry 579 586
DOl

10.1093/bbb/zbaa059

Yoshioka Kiyoshi Nagahisa Hiroshi Miura Fumihito Araki Hiromitsu Kamei Yasutomi Kitajima 7

Yasuo Seko Daiki Nogami Jumpei Tsuchiya Yoshifumi Okazaki Narihiro Yonekura Akihiko Ohba

Seigo Sumita Yoshinori Chiba Ko Ito Kosei Asahina lzumi Ogawa Yoshihiro Ito Takashi

Ohkawa Yasuyuki Ono Yusuke

HoxalO mediates positional memory to govern stem cell function in adult skeletal muscle 2021

Science Advances

Dol
10.1126/sciadv.abd7924




Fujimaki Shin Matsumoto Tomohiro Muramatsu Masashi Nagahisa Hiroshi Horii Naoki Seko 4

Daiki Masuda Shinya Wang Xuerui Asakura Yoko Takahashi Yukie Miyamoto Yuta Usuki Shingo

Yasunaga Kei-ichiro Kamei Yasutomi Nishinakamura Ryuichi Minami Takashi Fukuda Takaichi

Asakura Atsushi Ono Yusuke

The endothelial DI14?muscular Notch2 axis regulates skeletal muscle mass 2022

Nature Metabolism 180 189
DOl

10.1038/s42255-022-00533-9

Ito Naoki Takatsu Ai Ito Hiromi Koike Yuka Yoshioka Kiyoshi Kamei Yasutomi Imai Shin- 40

ichiro

SIcl2a8 in the lateral hypothalamus maintains energy metabolism and skeletal muscle functions 2022

during aging

Cell Reports

111131 111131

DOl
10.1016/j .celrep.2022.111131

10 3 1

2021

2021

Yuto Ohira, Mariko Fujita, Kaho Takigawa ,Kiyoshi Yoshioka, Yusuke Ono, Yasutomi Kamei

A Search of factors that are necessary for muscle satellite cells to differentiate into fast muscle fibers

2021




Mariko Fujita, Yukino Hatazawa, Mamoru Oyabu, Yuto Ohira, Kengo Ishihara, Kiyoshi Yoshioka, Yusuke Ono,, Yasutomi Kamei

Role of DNA methyltransferase 3a (Dnmt3a) in skeletal muscle of mice

2021

2021

60

2021

FOX01

2022




76

2022
76
2022
Dnmt3a DNA
2022
2022

Yuto Ohira, Mariko Fujita, Kaho Takigawa, Kiyoshi Yoshioka, Yusuke Ono, Yasutomi Kamei

Analysis of the mechanism of muscle fiber type determination in muscle satellite cells Young Investigator Excellent
Abstract Award

The 22nd International Congress of Nutrition

2022




2022

236

https://nutrition. life_kpu.ac.jp




