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Duchenne muscular dystrophy (DMD) is the most common and severe form of muscular
dystrophy. Currently, there is no cure for DMD. There are several therapeutic strategies for
muscular dystrophy including stem cell-based therapy. Satellite cells, endogenous muscle stem
cells, are the most powerful cells that regenerate damaged muscle, but their muscle
reconstitution potential declines during cell culture. The purpose of this project is to develop new
culture and transplantation method that enable efficient engraftment of human satellite cells.
We have previously identified mesenchymal progenitors distinct from satellite cells in

muscle tissue. Subsequent studies showed that these cells function as niche cells for satellite
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cells. In this study, we utilized niche function of mesenchymal progenitors to improve efficiency
of satellite cell transplantation. Satellite cells isolated from human muscle were transplanted
with or without mesenchymal progenitors into injured muscle of immunodeficient mice.
Importantly, muscles that had been transplanted with both satellite cells and mesenchymal
progenitors had higher number of human spectrin+ myofibers than muscles that had received
single transplantation of satellite cells. Efficiency of engraftment as satellite cells was also
improved in co-transplantation group. Thus, co-transplantation of satellite cells and
mesenchymal progenitors will be effective means for improving efficiency of satellite cell
transplantation. Another attempt is utilization of signaling pathway that play an important role
in stemness of satellite cells. NOTCH signal is known to endow satellite cells with stemness. We
stimulated human satellite cells using ligands that can elicit NOTCH signaling and
transplanted stimulated cells into muscle of immunodeficient mice. Although transplantation
efficiency of NOTCH-stimulated cells tended to increase compared with unstimulated cells, the
improvement was undramatic. We also utilized NGFR. Human satellite cells were fractionated
into NGFR(+) and NGFR(-) fractions, and their transplantation efficiency was compared.
Although NGFR(+) satellite cells tended to engraft more effectively compared with NGFR(-) cells,
the difference was not significant. We next examined effects of NGFR ligands on human satellite
cells in vitro and found that two ligands stimulate both proliferation and differentiation.
Therefore, these ligands may be useful to further improve transplantation efficiency of NGFR(+)

satellite cells.
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MFG-ES8 aberrantly accumulates at the arteries and the neuromuscular junction with age.
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