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            Abstract
The accumulation of Ca2+ in the mitochondrial matrix can stimulate oxidative phosphorylation, but can also, at high Ca2+ concentrations, transmit and amplify an apoptotic signal. Here, we characterized the capacity of physiological stimuli (for example, histamine and inositol-1,4,5-triphosphate) and inducers of endoplasmic reticulum (ER) stress (for example, A23187, thapsigargin and tunicamycin) to release Ca2+ from ER stores, induce mitochondrial Ca2+ accumulation, and trigger cell death in human cervix and colon carcinoma cell lines. Sustained Ca2+ accumulation in the mitochondrial matrix induced by ER stress triggered signs of proapoptotic mitochondrial alteration, namely permeability transition, dissipation of the electrochemical potential, matrix swelling, relocalization of Bax to mitochondria and the release of cytochrome c and apoptosis-inducing factor from mitochondria. In contrast, rapid and transient accumulation of Ca2+ induced by physiological stimuli failed to promote mitochondrial permeability transition and to affect cell viability. The specificity of this apoptosis pathway was validated in cells using a panel of pharmacological agents that chelate Ca2+ (BAPTA-AM) or inhibit inositol-1,4,5-trisphosphate receptor (IP3R; 2-aminoethoxydiphenyl borate), voltage-dependent anion channel (VDAC) (4,4â€²-diisothiocyanatostilbene-2,2â€²-disulfonate, NADH), the permeability transition pore (cyclosporin A and bongkrekic acid), caspases (z-VAD-fmk) and protein synthesis (cycloheximide). Finally, we designed an original cell-free system in which we confronted purified mitochondria and ER vesicles, and identified IP3R, VDAC and the permeability transition pore as key proteins in the ER-triggered proapoptotic mitochondrial membrane permeabilization process.
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	2-APB:
	
                    2-aminoethoxydiphenyl borate

                  
	AIF:
	
                    apoptosis inducing factor

                  
	ANT:
	
                    adenine nucleotide translocase

                  
	BA:
	
                    bongkrekic acid

                  
	BFA:
	
                    brefeldin A

                  
	CHX:
	
                    cycloheximide

                  
	CsA:
	
                    cyclosporin A

                  
	DIDS:
	
                    4,4â€²-diisothiocyanatostilbene-2,2â€²-disulfonate

                  
	Î”Î¨m:
	
                    mitochondrial transmembrane potential

                  
	ER:
	
                    endoplasmic reticulum

                  
	Hist:
	
                    histamine

                  
	IP3:
	
                    inositol-1,4,5-triphosphate

                  
	IP3R:
	
                    inositol-1,4,5-trisphosphate receptor

                  
	CCCP:
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	ROS:
	
                    reactive oxygen species
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	PTPC:
	
                    permeability transition pore complex
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