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Pathophysiological analysis of repeat disease causing neurodegenerative disease
using human brain organoids.
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The pathogenesis of neurodegenerative diseases associated with non-coding
repeat expansion remains unclear. In this study, we generated brainstem organoids from human
pluripotent stem cells that can be used in disease models and elucidated their characteristics and
gene expression responses under stress. We also investigated and visualized the function of FUS, the

causative gene of ALS, as a DNA repair protein. we also showed that polypeptides produced from
non-coding repeat expansion of C9orf72 disrupt the phase separation regulatory ability of Kapp 2, a
nuclear transport receptor. In addition, we found that polypeptides bind to intermediate filaments
and enhance cell stiffness, inhibit cell detachment, and exacerbate the mechanical stress response.
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