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Elucidation of molecular entities responsible for unique electrochemical
property of the cochlear lateral wall
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The cochlea in the inner ear is filled with a unique extracellular solution
that exhibits a highly positive potential of +80 mV. This property is essential for hearing and
likely to be maintained by ion transport across cochlear lateral wall made up of two epithelial
layers. In our earlier work, we found that the outer layer of the lateral wall has Nat+ permeability
which contributes to highly positive endocochlear potential. Nevertheless, its molecular entity
remained elusive. In this study, we identified 5 channels and 19 transporters expressed in the outer

layer by proteomic analysis. In addition, by in vitro and in vivo electrophysiological experiments,
we found that one of the transporters showed Na+ permeability and perfusion of its inhibitor to the
cochlea decreased endocochlear potential. These results suggest that the identified transporter has

essential role in the Nat+ permeability of the lateral wall and maintenance of electrochemical
property of the cochlea.
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