Cytoplasmic AT P-sensing CBS domains regulate gating of skeletal muscle CIC-1 chloride
channels
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CIC proteins are aamily of chloride channels and transporters that are found in a wide variety of
prokaryotic and eukaryotic cell-typehe mammalian etage-gited chloride channel CIC-1 is important for
controlling the electrical excitability of skeletal muscle. Reduced excitability of muscle cells during metabolic
stress can protect cells from metabolhaustion and is thought to be a major factoratigiie. Herewe
identify a nawel mechanism linking »xcitability to metabolic state by showing that CIC-1 channels are
modulated by AP. The high concentration of ATP in resting muscléedively inhibits CIC-1 activity by
shifting the wltage-@gting to more posite tentials. ADPand AMP had similar effects to ATP but IMP had
no efect, indicating that the inhibition of CIC-1 would only be redig under anaerobic conditions such as
intense muscle activity or ischaemia, when depleted ATP accumulates .a3 tiklPesulting increase in CIC-1
actiity under these conditionsould reduce musclexeitability, thus contributing todtigue. V¢ show further
that the modulation by ATP is mediated lyg@thionine-synthase-related (CBS) domains in tgoplasmic
C-terminus of CIC-1.This defines a function for these domains as gating-modulatory domainsveebsiti
intracellular ligands, such as nucleotides, a function that is likely to be conserved in other CIC proteins.
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