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Transplantation of retinal ganglion cells generated from iPS and ES cells

Azuma, Noriyuki
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We generated self-induced retinal ganglion cells (RGCs) with functional
axons from human and murine iPS and ES cells. Axons extended radially from the margin of the clump.
Induced RGCs expressed specific markers by quantitative PCR and immunohistochemistry. The long,
prominent axons contained neurofilaments and tau, and manifested anterograde axonal transport and
sodium-dependent action potentials. The ability to generate RGCs with functional axons uniformly and

at a high rate may contribute to treatment of various optic nerve diseases that threaten vision. We
transplanted the RGCs into the murine retina after damaging the optic nerve. The RGCs were
successfully engrafted and radiated their axons into the damaged optic nerve. Pathfinding of axons
were in vitro evaluated by slow release of Sem3A and Slitl from beads inserted in the colony of
RGCs. Axons were bended in accordance with guidance of chemical agents.

These finding suggests a possibility of transplantation of RGCs.
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