CASK involves in methylglyoxal-induced mitochondrial calcium overload and dysfunction in Müller cells 
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Introduction. Diabetic retinopathy is a diabetic complication that affects vision and is one of the leading causes of blindness. Methylglyoxal (MGO) is a product of glycolysis in cells and is involved in the formation of advanced glycation end products (AGEs), whose accumulation is a key pathological event in DR. Müller cells are a type of glial cells found in the retina and are essential to the development, function and health of the retina. Calcium/calmodulin-dependent serine protein kinase (CASK) is a multidomain scaffold protein that plays a crucial role in neuronal development and is ubiquitously expressed in the brain as well as the retina. 
Aims. To investigate the role of CASK in Müller cell death response during DR.
Methods. In this study, murine rMC1 Müller cells were used and CASK was silenced using short-hairpin RNA sequences delivered via a lentiviral vector. 
Results. We found that MGO (100 µg/ml) treatment for 6 h induces rMC1 cell apoptosis, which is inhibited by zVAD, unaffected by olaparib, necrostatin-1, bafilomycin A1 and 3MA, but enhanced by BBGC. CASK is present in the nucleus, cytosol and mitochondria and its silencing confers a protective effect against MGO-induced caspase-dependent apoptosis. shCASK attenuates MGO-induced mitochondrial ROS generation, MMP loss, and oxidative phosphorylation inhibition. The death effect of MGO is blocked by ROS scavenger NAC and mitoTempo, suggesting the involvement of mtROS-dependent apoptosis. Furthermore, shCASK inhibits MGO-induced calcium increase in the cytosol and mitochondria. The inhibitors of endoplasmic reticulum (ER) stress, store operated Ca2+ entry (SOCE) channels, and TRPM2 channel attenuate MGO-induced cell death. Besides that, immunofluorescence analysis reveals that shCASK significantly inhibits cytosolic Ca2+ influx after the depletion of ER Ca2+ store through the blockage of SERCA using thapsigargin. Additionally, AMPK activators and p38 inhibitor prevent cell death and cytosolic calcium accumulation. 
Discussion. In a nutshell, CASK plays a significant role in decreasing Müller cell survival upon MGO treatment, but further studies may be required to elucidate CASK as an ideal therapeutic target for diabetic retinopathy.
