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Duchenne muscular dystrophy (DMD) is caused by mutations in the dystrophin gene, and characterized by
progressive muscle loss due to repeated cycles of muscle degeneration and regeneration. Human induced
pluripotent stem cells (hiPSCs) are expected to be a source of cells for cell therapy to treat DMD and other
degenerative diseases. In this project, our team is trying to establish a method for cell transplantation therapy for
muscular dystrophy. Progress from April 2016 to March 2017 is briefly summarized below.

1. Induction of skeletal muscle stem cells from iPS
Dr. Sakurai at CiRA successfully induced myogenic progenitors expressing Pax7 and Myf5 from therapeutic iPS
stock. Cells were transplanted into immunodeficient DMD mice, and Sakurai et al. confirmed the presence of
regenerating human spectrin-positive fibers in transplanted muscles(CiRA). A WNT activator and BMP signal
inhibitor combined with sphere culture further increased the efficiency of skeletal muscle induction (NCNP).

2. Purification of skeletal muscle lineage stem cells
Pax7+ myogenic progenitors were enriched in the CD82+ fraction (Fujita Health Univ., CiRA) (Stem Cell Reports,
2016). Dr.Suzuki et al. revealed several cell surface markers which further enrich myogenic progenitors (NCNP).

3. Culture and transplantation methods for efficient engraftment of transplanted cells
A Notch ligand kept the Pax 7+ cells at a higher concentration (20%) after 1-week culture, but did not improve the
efficiency of cell engraftment (Osaka Univ., Kyoto Prefecture Univ.). Dr.Sakurai at CiRA found that a synthetic
extracellular matrix effectively supports engraftment of injected myogenic pr9ogenitors as Matrigel (CiRA). Our
research group at NCNP revealed that a TGF-beta inhibitor remarkably promotes muscle differentiation of muscle
progenitors in vitro and enhances efficiency of engraftment in vivo. Dr. Uezumi et al. (Fujita Health Univ.)
identified markers specific for human mesenchymal progenitors (Stem Cell Reports, 2016). Culture conditions of
mesenchymal progenitors were also established. Co-transplantation of myogenic cells derived from human iPS
cells with mesenchymal progenitors is expected to improve transplantation efficiency.

4. Transplantation of induced muscle progenitors into DMD mouse
To obtain proof of concept, Dr. Sakurai at CiRA transplanted Myf5+ cells into immunodeficient DMD model mice,
and measured muscle tension and fatigability. Importantly, muscle function and fatigability were significantly
improved by cell transplantation. However, when Myf 5+ cells were transplanted, tumors had formed in all mice
after 12 weeks. Retroviral reactivation was recognized in the tumor. Myogenic progenitors derived from a human
iPS cell line established with episomal vectors did not form tumors until 8 weeks. Analysis for an extended period

is needed.
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