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Analysis of the mechanisms underlying cilia formation and their physiological
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Cellular asymmetries play key roles in development and organ function. The
planar cell polarity (PCP) signaling pathway is involved in the establishment of cellular asymmetry
within the plane of a cell sheet. Inner ear sensory hair cells (HCs) exhibit a typical form of PCP.
Although connections between cilia and PCP signaling in vertebrate development have been reported,
their precise nature is not well understood. In this study, we investigated a functional role for
intestinal cell kinase (Ick), which regulates intraflagellar transport (IFT) at ciliary tips, in the

mouse inner ear. A lack of Ick in the developing inner ear resulted in PCP defects in the apical
and middle turns of the cochlea, leading to auditory dysfunction. We also observed abnormal ciliary
localization of Ift88 in both HCs and supporting cells. Our results show that Ick ciliary kinase is
essential for PCP formation in inner ear HCs, suggesting that ciliary transport regulation is
important for PCP signaling.
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