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Drug treatment for spinal muscular atrophy activating signal transduction pathways

Nishio, Hisahide
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Spinal muscular atrophy (SMA) is a genetic neuromuscular disorder. SMA is caused
by the loss of the SMN1 gene. Although the SMN2 gene also produces SMN protein, it is not enough to
compensate for the loss of the SMN1 gene. Salbutamol (adrenergic drug) was reported to improve SMA
symptoms. To clarify the mechanism, we treated SMA fibroblasts lacking the SMN1 gene with salbutamol, and
analyzed SMN2 mRNA and SMN protein levels. Salbutamol increased SMN protein levels in a dose-dependent
manner, although SMN2 mRNA levels were not changed. The salbutamol-induced increase in SMN protein level
was blocked by PKA inhibitor and deubiquitinase inhibitor. Immunoprecipitation assay using HeLa cells
showed that salbutamol decreased ubiquitinated SMN protein levels, suggesting that salbutamol inhibited
ubiquitination. These findings suggest that salbutamol increases SMN protein levels in SMA cells by
inhibiting ubiquitin-mediated SMN degradation via activating 3 2-adrenergic receptor-PKA pathways.
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Fig. 1 FL-SMNZ2 transcript levels
in salbutamol-treated SMA fibroblasts.
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Fig.2  SMN protein levels in
salbutamol-treated SMA fibroblasts.
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Fig.3 Effect of PKA inhibitoron
salbutamol-treated SMA fibroblasts
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Fig. 4 Effect of deubiquitinase (DUB)
inhibitor on salbutamol-treated SMA
fibroblasts.
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