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Focusing on the axon, a characteristic structure of motor neurons, our purpose is to establish the new cell
culture method using 1PS cell-derived motor neurons. At Tohoku University, among the familial ALS cases
we collected, we identified Fused in Sarcoma (FUS) gene mutation in 13 families, and reported clinical
phenotypes to Muscle and Nerve. We analyzed cellular phenotypes of FUS p.H517D mutant using isogenic
control line mixed with oxidative stress stimulation. We also prepared RNA-seq samples. We established a
culture system using a microfluidic device and extracted a list of genes related to FUS-mutant
pathomechanism which changed in axon specifically. In addition, we succeeded in visualizing axonal flow
with fluorescent markers. We also reported abnormal RNA metabolism of differentiated motor neurons in
FUS mutant cells to Stem Cell Reports in collaboration with Okano Laboratory at Keio University. We also
reported hnRNPA1 mutant case to Neurology Genetics. We established iPS cells with hnRNPA1 mutation.
We performed skeletal muscle differentiation of hnRNPA1 mutant iPS cells and prepared for omics analysis.
At Tokai University, for ALS2 mutant, RNA-Seq analysis was performed using iPSCs and MNPs (Motor
neuron precursors). iPSCs from 2 ALS2 patients, 1 healthy in the same family and 3 healthy subjects were
used. We analyzed the data obtained as a clarification of the mechanism of disease onset and verified the
reproducibility of the experiment. We also tried to establish a method to culture mouse-derived primary
neurons and 1IPSC-derived MNPs using a microfluidic device prepared in collaboration with Keiji Kimura at

Tokai University Faculty of Engineering. To evaluate a disease phenotype, we used mouse-derived primary



neurons to visualize acidic vesicles in real time settings. From the obtained motion picture, Kymograph was
created and quantified. By using this method, the behavior of acidic vesicles of primary cultured neurons
derived from ALS mouse model was compared with that of wild type mouse. The total number of acidic
vesicles does not change but the number of transported vesicles increases at the apical part of the axon of
neurons derived from the ALS mouse model. Using this method, we started to analyze the axonal transport
of motor neurons terminally differentiated from ALS2iPSC-derived MINPs.
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