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Spatio-temporal change of Atohl expression in developing cochlear prosensory
epithelium visualized by 3D real-time imaging.
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During cochlear development, hair cells (HCs) and supporting cells
differentiate in the prosensory domain to form the organ of Corti, but how one row of inner HCs
(IHCs) and three rows of outer HCs (OHCs) are organized is not well understood. We investigated the
process of HC induction by monitoring Atohl expression in cochlear explants of Atohl-EGFP knock-in
mouse embryos and showed that only the cells that express Atohl over a certain threshold are
selected for HC fate determination. HC induction initially occurs at the medial edge of the
prosensory domain to form IHCs and subsequently at the lateral edge to form OHCs, while Hedgehog
signaling maintains a space between IHCs and OHCs, leading to formation of the tunnel of Corti.
These results reveal dynamic Atohl expression in HC fate control and suggest that multi-directional
signals regulate OHC induction, thereby organizing the prototype of the organ of Corti.
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Dynamic Atohl expression in prosensory domain visualized by 2-color fluorescence 3D real-time imaging.
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