CASK mediates UVA-induced Muller cell apoptosis via regulating AMPK and Ca2+ trafficking 
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Introduction. Calcium/calmodulin-dependent serine protein kinase (CASK) is a scaffold protein and involves in the retina diseases.
Aims. To dissect the role of CASK in UVA-induced Muller cell (rMC1) apoptosis under UVA stress.
Methods. We generated the stable CASK knockdown rMC1 cells by lentivirus and knockdown AMPK by siRNA. Annexin V/PI, mtSOX, MitoTracker, JC-1, LysoTracker, Fluo-3 and rhod-2 were used for flow cytometry.  
Results. shCASK protects rMC1 cells from UVA-induced cell apoptosis, mitochondrial mass and MMP loss, and mtROS increase. UVA induces a biphasic effect on cytosolic Ca2+ level and a time-dependent increase in mitochondrial Ca2+ level. CASK silencing reduces basal mitochondrial and cytosolic Ca2+ levels and protects cells from UVA-induced changes. We found that TRPM2 inhibitor (2-APB), MCU inhibitor (Ru265), SOCE inhibitors (YM58483, MRS1845) and TRPML1 inhibitor (ML-SI3) can also decrease UVA-induced cell death. In addition, 2-APB and Ru265 can block cytosolic and/or mitochondrial Ca2+ changes. Moreover, UVA can upregulate lysosomal mass and this effect is reduced by shCASK. In contrast, TRPML1 activator (ML-SA1) can reduce CASK silencing-induced protective effect. We found that UVA can induce AMPK phosphorylation at T172 in both shCTL and shCASK cells; however, shCASK can also prolong AMPK phosphorylation at S485, suggesting the AMPK inhibition in UVA-treated shCASK cells. Pre-activation of AMPK by A769662 exerts a cell protection, while its post-treatment fails to exert such protection and even decreases the protective effect of CASK silencing. In addition, siAMPK can protect shCTL cells from UVA-induced apoptosis.
Discussion.  We found a crucial role of CASK in UVA-induced Muller cells apoptosis and the involvements of AMPK activation and mobilization of intracellular Ca2+ trafficking in the mitochondrial dysfunction.  
