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The mitochondrial Na+/Ca2+ exchanger (NCLX) is considered the main extrusion pathway of calcium 
from mitochondria. Thereby, in global intracellular Ca2+ signals, the link NCLX - insulin secretion is 
controversial, due to the lack of the specific pharmacological tools. Taking the advantage on the novel 
molecular tools that arise from the cloning and functional characterization of this exchanger in our 
laboratory, we elucidated the physiological role of the NCLX in insulin secretion. To investigate the 
physiological role of NCLX in pancreatic  cells, the expression of NCLX was knocked down and the 
activity of NCLX was reduced by a mutation to the catalytic site (NCLX S468T). The effect of 
knockdown expression of the NCLX as well as the effect of dominant negative NCLX S468T on 
cytosolic and mitochondrial Ca2+ showed a 40% reduction in calcium influx rate via the L-type calcium 
channels (LTCC) and almost a completely suppression of the mitochondrial calcium efflux, 
respectively. We therefore determined the effect of NCLX siRNA as well as the effect of NCLX S468T 
on glucose dependent Ca2+ signaling on primary  cells. The glucose dependent changes in rate of 
cytoplasmic Ca2+ was reduced in cell expressing either NCLX siRNA or NCLX S468T indicating that 
knockdown of NCLX expression or activity is down regulating Ca2+ influx by the LTCC. We also 
determined if silencing NCLX affects mitochondrial metabolism and found that while NCLX siRNA 
didn't change the glucose dependent metabolic rate determined by monitoring the ratio of 
NADPH/NAD+, but rather increased the basal metabolic activity. Finally, glucose dependent insulin 
secreted profile was modulated following the knock down of NCLX leading to a delay in the hormone 
secretion. In conclusion, mitochondria via NCLX regulate Ca2+ signaling through LTCC thereby the 
temporal profile of insulin secretion. 


