2018 2019

ALS

Yokoi, Satoshi

Study of the pathogenesis of ALS toward the novel synaptic protein

3,200,000

SynGAP  mRNA
JaCALS
iPS CRISPR/Cas9

ALS

RNA
RNA

FUS

RNA FUS
SynGAP 3*UTR
FUS 3°UTR

ALS

FUS is one of the pathogenic RNA-binding proteins for amyotrophic lateral
sclerosis (ALS). We reported that FUS stabilizes SynGAP mRNA at its 3"UTR and this mechanism is
important for spine maturation and cognitive function in mice model. To elucidate the pathogenesis
for ALS, first we explored the exome data of JaCALS cohort and identified the novel mutation in
SynGAP 3°"UTR at the binding site of FUS. Next we inserted the novel mutation to hiPSC (201B7) by
CRISPR/Cas9. Then motor neurons were differentiated from edited hiPSCs and are cultured for 4 weeks.
We identified the number of spines decreased in motor neurons with the novel mutation. Pull-down
assay revealed that SynGAP 3"UTR mutation causes an increase of FUS binding. The novel SynGAP 3°UTR

mutation causes an increase of FUS binding, resulting decreased spine number. The aberrant

FUS-SynGAP mRNA regulation might be pathogenic for ALS.
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FUS depletion induces spine abnormality and SynGAP depletion in hiPSC-
derived motor neuron
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