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A major hallmark of amyotrophic lateral sclerosis (ALS) is that the motor
neurons regulating skeletal muscle contraction are selectively targeted for degeneration, while
sensory neurons and interneurons are relatively spared. It has also been known that, among the motor

neurons, large cells are more vulnerable than smaller ones. Understanding of molecular and
physiological basis of these selective neuronal vulnerability in ALS may provide a clue for
designing effective therapy for this currently incurable disease. In this study, we discover that,
in zebrafish, the larger spinal motor neurons display a higher autophagic flux and lower
intracellular ATP level than smaller ones. Repression of autophagic flux by overexpression of mTOR
kinase led to a decrease in intracellular ATP level and diminished motor axon outgrowth. These
results imply that a stagnant autophagic flux would increase neuronal ALS vulnerability via
reduction of intracellular ATP level.
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