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Functional analysis of colorectal cancer stem cells by cellular physiological
approach focused on cellular volume regulation
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CLCN5, LRRA8a, and AQP5, which are ion transporters related to the
regulation of cell volume under hypotonicity, overexpressed in colon cancer stem cells (CSCs ,
suggesting that CSCs have the resistance to hypotonic shock. The measurement of cell volume in the
CSCs and normal cancer cells (NSCs) under hypotonicity revealed that NSCs could not survival under
severe hypotonicity; on the other hands, CSCs could survive and avoid cell rupture. LRRC8a gene
knockdown or AQP inhibition using drugs suppressed the resistance of hypotonicity. The results
showed that LRRC8a or AQP1l are associated with specific cell volume regulation in CSCs. The
molecules may be the candidate genes for developing the targeted therapies to CSCs.
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