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The developmental origin of inner ear hair cells, role of ear stone size on acoust
ic sensitivity and molecular mechanisms underlying developmental change in firing properties of hindbrain
neurons were studied in vivo in zebrafish embryos and larvae. We demonstrated first that tether cells, a
few ciliated cells associated with an ear stone (otolith) in the embryonic inner ear, morphologically and
functionally differentiate into first hair cells. Second, the saccule inner ear organ containing a large o
tolith is necessary to detect sound, whereas the utricle containing a small otolith is not. But, utricle h
air cells with experimentally enlarged otoliths acquired the sense of sound, suggesting that otolith size
is crucial to sense sound. Third, unique firing properties of Mauthner cells among the hindbrain reticulos
pinal neurons receiving auditory nerve inputs are acquired during early development and coexpression of Kv
beta subunits with low-threshold Kvl subunits is required for them.
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