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In this study, we demonstrated the generation of spinal cord-type neural progenitors from human
induced pluripotent stem cells (iPSCs), and the elucidation of efficacy of these neural progenitors
on the treatment of spinal cord injury. In particular, this study focused on the reconstitution of host
neural circuits by these neural progenitors.

Firstly, we modified clinical-grade neural induction methods from iPSCs, and succeeded in
generating neural progenitors with spinal cord characteristics by treatment with retinoic acid and a
Wnt agonist. Immunohistochemical analyses demonstrated that these neural progenitors
expressed HOXB4, a spinal cord-specific marker. RNA-seq analyses revealed that these
progenitors had a similar gene expression profile to that of human dissected spinal cords. These
cells can be differentiated into spinal cord-specific interneurons, in addition to astrocytes.

Next, we transplanted these progenitors into cervical spinal cord injury mouse models. We
developed a novel transplantation technique by which we can target the desired coordinates within
injured spinal cords, and we succeeded in grafting our cells onto host injured neural circuits.
Transplanted neural progenitors exhibited good engraftment and differentiation properties. We
labelled host injured neural circuits by tracer labelling, and detected the interactions between
grafted cells and host injured neural circuits. We are now working on the quantification of these
interactions within spinal cords.

This study demonstrated the scalable generation of clinical-grade, spinal cord-type neural
progenitors from human iPSCs, and indicated the potential contribution of these cells to the
reconstitution of damaged neural circuits within injured spinal cords.
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In this study, we demonstrated the generation of spinal cord—type neural progenitors from human induced pluripotent stem cells
(iPSCs), and the elucidation of efficacy of these neural progenitors on the treatment of spinal cord injury. In particular, this study
focused on the reconstitution of host neural circuits by these neural progenitors.

Firstly, we modified clinical-grade neural induction methods from iPSCs, and succeeded in generating neural progenitors with spinal
cord characteristics by treatment with retinoic acid and a Wnt agonist. Inmunohistochemical analyses demonstrated that these neural
progenitors expressed HOXB4, a spinal cord—specific marker. RNA—-seq analyses revealed that these progenitors had a similar gene
expression profile to that of human dissected spinal cords. These cells can be differentiated into spinal cord—specific interneurons, in
addition to astrocytes.

Next, we transplanted these progenitors into cervical spinal cord injury mouse models. We developed a novel transplantation
technique by which we can target the desired coordinates within injured spinal cords, and we succeeded in grafting our cells onto
host injured neural circuits. Transplanted neural progenitors exhibited good engraftment and differentiation properties. We labelled
host injured neural circuits by tracer labelling, and detected the interactions between grafted cells and host injured neural circuits. We
are now working on the quantification of these interactions within spinal cords.

This study demonstrated the scalable generation of clinical-grade, spinal cord—type neural progenitors from human iPSCs, and
indicated the potential contribution of these cells to the reconstitution of damaged neural circuits within injured spinal cords.
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