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Abstract

Primary cilium is a small, ubiquitous organelle that functions as a sensory antenna for
surrounding physical and chemical stimuli. To do this, primary cilia must accumulate specific
signaling molecules. Defects in protein trafficking to primary cilia cause a plethora of disorders,
collectively termed ciliopathies, which include loss of smell and sight, polycystic kidney or liver
disease, obesities, and developmental defects. However, these protein trafficking mechanisms,
which are fundamentally significant to cell biology and pathophysiology, are poorly understood,
mainly due to the lack of techniques to specifically probe and visualize dynamic protein diffusion
to the primary cilia. We integrate expertise in organic chemistry, biophysics, cell biology,
biochemistry, advanced imaging and computational modeling, and deploy newly developed
chemically-inducible molecular probes to unravel ciliary protein trafficking mechanisms at the
molecular level. Our multidisciplinary research will provide a powerful technology that extends
conventional techniques in ciliary biology, and offer far-reaching insights into ciliopathies.
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