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Abstract

The transport of ions (e.g. Na+, Ca2+ and CI-) by ion channels in epithelial cells is essential to epithelial secretion and
absorption and therefore electrolytes/fluid/pH homeostasis in the human body. In particular, the epithelial sodium channel
(ENaC) is a key player responsible for Na+/fluid absorption, and the cystic fibrosis transmembrane conductance regulator
(CFTR) for Cl-/fluid secretion, in a variety of epithelia throughout the body. Additionally, new roles of these epithelial ion
channels are being identified to sense and transduce environmental/extracellular cues into cellular events including dynamics
in genes’ expression; however, the underlying mechanisms remain elusive. We have discovered a novel role of ENaC in
endometrial epithelial cells to transduce signals from the implanting embryo into a series of uterine changes including
alterations in microRNAs resulting in upregulation of COX-2/PGEZ2, a key signalling pathway required for embryo implantation.
Our studies on CFTR have revealed that by regulating tight-junction associated transcription factor, CFTR actively participates
epithelial differentiation and development of male reproductive system. Also, we have demonstrated that CFTR in pancreatic
islet beta cells is sensitive to glucose and mediates glucose-induced insulin secretion. Given these identified roles, CFTR and
ENaC have been implicated in reproductive, development and metabolic health and diseases. As ENaC and CFTR are also
known to be sensitive to mechanical stimuli, which are commonly found in various biological events (e.g. muscle contractions,
physical interactions), we are currently exploring whether and how these epithelial ion channels can transduce mechanical
signals into cellular responses and whether they can be diagnostic or therapeutic targets for reproductive, metabolic and other

diseases.
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