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Pathological significance of K+ channel regulation in tumor microenvironment
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Several types of potassium channels play crucial roles in tumorigenicity,
stemness, invasiveness, and drug resistance in cancer. Spheroid formation by three-dimensional (3D)
culture induced the up-regulation of cancer stem cell marker. This study provided that the 3D
spheroid models of prostate cancer and osteosarcoma cells (1) acquired the resistance to anticancer
drugs, and (2) inhibition of calcium-activated potassium channel KCal.l overcame anticancer drug
resistance by down-regulating the expression of drug transporters and drug metabolizing enzymes in
3D spheroid models. We also found that (3) inhibition of E3 ubiquitin ligase FBXW7 expression is
involved in cancer stemness in 3D spheroid models. Furthermore, we found that (4) calcium-activated
potassium channel KCa3.1 activator suppressed IL-10 expression and production via ERK/INK signaling
pathway in M2-like macrophages, which mimic tumor-associated macrophages.
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