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Analysis of molecular mechanisms regulating stemness in muscle stem cells
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Satellite cells, a stem cell population in skeletal muscle, are essential
for muscle regeneration. Transplanted satellite cells can fuse with endogenous muscle fibers and
contribute regeneration in dystrophic muscle. However, once they are cultured in vitro, the ability
of stemness maintenance is rapidly diminished. In this study, we aimed to understand molecular
mechanisms to maintain stemness in satellite cells. We found that incubation of satellite cells with

retinoic acid maintains satellite cell stemness and inhibits differentiation through retinoic acid
receptor-alpha. In addition, laminin fragment also supports to inhibit satellite cell
differentiation. This protocol improved engraftment of human satellite cells in dystrophic mice
compared to conventional methods. Therefore, this new protocol may support ex vivo satellite cell
expansion and stem cell therapy for treating dystrophy patients.
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KI5 regulates muscle differentiation by directly targeting muscle-specific genes
in cooperation with MyoD in mice. Hayashi S, Manabe I, Suzuki Y, Relaix F, Oishi

Y. Elife.5:e17462,2016

Synthetic retinoid Am80 suppresses smooth muscle phenotypic modulation and in-
stent neointima formation by inhibiting KLF5.Fujiu K, Manabe I, Ishihara A, Oishi
Y, lwata H, Nishimura G, Shindo T, Maemura K, Kagechika H, Shudo K, Nagai R. Circ
Res.97(11):1132-41, 2005



Laminin E8 fragments support efficient adhesion and expansion of dissociated human
pluripotent stem cells. Miyazaki T, Futaki S, Suemori H, Taniguchi Y, Yamada M,
Kawasaki M, Hayashi M, Kumagai H, Nakatsuji N, Sekiguchi K, Kawase E. Nat Commun.
3:1236, 2012
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