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Novel function of sigma-1 receptor and therapeutics strategy for neurodegenerative d
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Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder caused by moto
r neuron dysfunction. Recently, a E102Q mutation in the chaperone protein sigma-1 receptor (R) was discove
red in familial ALS patients. Here, we address mechanisms underlying neurodegeneration caused by this muta
tion using overexpression analysis in neuro2A cells. Sigma-1R(E102Q) overexpression promoted its dissociat
ion from the endoplasmic reticulum (ER) membrane and its cytoplasmic aggregation, and in turn impaired mit
ochondrial ATP production. Under ER stress condition, sigma-1R(E102Q) overexpression aggravated mitochondr
ial damage, thereby causing apoptosis. The enhancement of ATP production by methyl pyruvate treatment resc
ued mitochondrial damage induced by sigma-1R(E102Q) overexpression. Taken together, phenotypes observed in
sigma-1R(E102Q)-overexpressing cells suggest that ATP supplementation by methyl pyruvate is potential the
rapeutic strategy to treat ALS caused by sigma-1R mutations.
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