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Elucidation of the Molecular Mechanism underlying the Sphingolipid-Mediated
Regulation of Potassium Channel Function
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Sphingolipids, a class of lipids, are components of lipid bilayer of biological
membranes. Membrane sphingolipids serve as a reservoir for bioactive metabolites including ceramide
(Cer), sphingosine (Sph) and sphingosine-1-phosphate. In this study, we examined if functions of inwardly
rectifying potassium (Kir) channels are controlled by sphingolipids. Kir channels were expressed in
cultured mammalian cells or Xenopus oocytes, and electrophyiological analyses were performed. We found
that intracellular Sph inhibits Kir currents. Normally, the most abundant sphingolipids in the cell is
the plasma membrane sphingomyelin (SM), and Sph is biosynthesized from SM via Cer. In response to the
hydrolysis of SM by sphingomyelinase (SMase), Kir channel currents slowly decrease. The SMase-induced
current decreases were suppressed by pharmacological inhibitions of the Sph biosynthetic pathway. These
results suggest that endogenous sphingolipids inhibit Kir channels via Spnh.
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