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Reconstruction of motor function with human iPS cells and optogenetics and

application to diaphragmatic pacing
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ChR2 (H134R) was introduced into motor neurons derived from human iPS cells
using a lentiviral vector. Using a multi-electrode array, it was confirmed that blue light
irradiation induced action potentials in motor neurons to which ChR2 (H134R) was introduced.

Human iPS cell-derived motoneurons introduced with ChR2 (H134R) were transplanted into a rat sciatic

nerve transection model. Histological analysis 12 weeks after transplantation confirmed that
engraftment of the transplanted cells and axons derived from the transplanted cells formed
neuromuscular junctions in the muscles of rats, and muscle contraction and muscle action potentials
were confirmed in approximately half of the animals by electrical stimulation. On the other hand,
sufficient muscle action potentials were not observed with light stimulation.
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