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		Abstract

		The characteristic structure of motor neurons (MNs), particularly of the long axons, becomes damaged in the early stages of amyotrophic lateral sclerosis (ALS). However, the molecular pathophysiology of axonal degeneration remains to be fully elucidated. In the present study, two sets of isogenic human-induced pluripotent stem cell (hiPSCs)-derived MNs were compared, and we found an abnormal increase in axon branching in the ALS-causative FUS-mutant lines. Moreover, we applied microfluidic devices that enable axon bundles to be produced for omics analysis and conducted RNA profiling of isolated axons. Thus, we identified increased level of Fos-B mRNA, the binding target of FUS, in FUS-mutant MNs. While Fos-B reduction using si-RNA or an inhibitor ameliorated the observed aberrant axon branching, Fos-B overexpression resulted in aberrant axon branching even in vivo. Analyzing the axonal fraction of hiPSC-derived MNs using microfluidic devices revealed that Fos-B is a key regulator of FUS-mutant axon branching.
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