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A study of K(Ca) channels by using super-resolution fluorescence microscopy
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Small conductance Ca2+-activated K+ (SK) channels and large conductance
potential/Ca2+-activated K+ (BK) channels are present in various neurons in the central nervous
system and help regulate action potentials. In inhibitory neurons of the mammalian cochlear nucleus,

both SK and BK channels are present and help regulate burst firing. In these cells, BK channels are
activated by CICR via ryanodine receptors, but previous studies by the applicant had unexpectedly
shown that CICR does not activate SK channels. Therefore, to identify the source of Ca2+ to SK
channels, we adapted the in vitro patch-clamp technique to mouse brainstem slice preparations and
conducted pharmacological experiments using voltage-gated Ca2+ (Cav) channel inhibitors. The results
showed that activation of P/Q-type Cav channels is essential for SK channel opening, and that the
distance between P/Q-type Cav and SK channels is relatively far (>100 nm), i.e., they form a Ca2+
microdomain.
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Intracellular Ca2+ source for SK channels in cartwheel cells of the mouse dorsal cochlear nucleus.
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