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Analysis of the axon initial segment plasticity using organotypic slice culture
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Tonotopic differentiations of ion channels ensure sound processing across
frequencies. In organotypic culture of chicken cochlear nucleus, Kvl.1 was down-regulated and not
differentiated tonotopically. Chronic depolarization increased Kvl.1l expression in the cells at
higher-frequency regions, which restored the differentiation. The depolarization increased Kvl.1 via

activation of calcium channels, whereas basal Ca2+ level elevated similarly irrespective of
tonotopic regions. Thus, the efficiency of Ca2+-dependent Kvl.1 expression would be fine-tuned in a
tonotopic-region-specific manner, emphasizing the importance of neuronal tonotopic identity as well
as pattern of afferent input in the tonotopic differentiation of the channel in the auditory
circuit.
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