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A1.15 
Resveratrol and its derivative piceatannol modulate 
mitochondrial Ca2+ uptake via inhibition of ATP synthase 
Corina T. Madreiter, Roland Malli and Wolfgang F. Graier* 
Institute of Molecular Biology and Biochemistry, Medical University 
of Graz, Austria 

Background: Mitochondria, the cellular power plants, supply the 
cell with ATP and are crucially involved in cell differentiation, cell 
cycle and intracellular signalling. Because they are essential for cell 
survival, their role in human diseases and aging processes are 
under intensive investigation. The transfer of Ca2+ into the matrix of 
mitochondria is an important signalling process that substantially 
contributes to multiple cellular functions. For instance, the Ca2+ 
concentration within mitochondria ([Ca2+]mito) controls the metabolic 
activity of this organelle and can also provoke cell death pathways. 
Methods: To investigate the role and possible mechanism(s) of cell 
death pathways triggered by mitochondrial Ca2+, we used 
resveratrol and its derivative, piceatannol, which are known to 
cause apoptosis in certain cancer cells. Using genetically encoded, 
mitochondria- or endoplasmic reticulum (ER)-targeted, fluorescent 
Ca2+ probes like FRET-based 4mtD3cpv as well as the fluorescent 
dye Fura-2AM, we investigated how these compounds affect Ca2+ 
homeostasis in HeLa cells. Moreover, we studied the effect of these 
compounds on cell viability by MTT assay. 
Results: Our results indicate that chemical compounds such as 
resveratrol, piceatannol and N,N'-dicyclohexylcarbodiimide (DCCD), 
which specifically bind to the F1 subunit of the ATP synthase, boost 
an IP3-generated mitochondrial Ca2+ uptake via inhibition of SERCA. 
Inhibition of SERCA caused a slower refilling of ER Ca2+ stores, a 
higher Ca2+ concentration in the gap between mitochondria and ER 
and finally an increased mitochondrial Ca2+ uptake. Moreover, 
extensive mitochondrial Ca2+ uptake resulted in mitochondrial Ca2+ 
overload, opening of the mitochondrial permeability transition pore 
(mPTP) and ultimately cell death. 
Discussion: The anti-cancer properties of resveratrol and its 
derivative piceatannol are due to modulation of mitochondrial Ca2+ 
uptake via inhibition of mitochondrial ATP synthase, a multi-protein 
complex of the inner mitochondrial membrane. Since inhibition of 
ATP synthase leads to apoptosis in glycolytic cells, ATP synthase is 
a promising target for anti-cancer drugs. 
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