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FOF1 ATP synthases convert the energy of a transmembrane H+ gradient into ATP with remarkable efficiency [1]. We have recently discovered that in 

the presence of Ca2+ FOF1 ATP synthases can also form channels with the properties expected of the mitochondrial “permeability transition pore” 

(PTP, also called mitochondrial megachannel, MMC) in mammals [2], yeast [3] and drosophila [4]. Ca2+-dependent PTP opening causes a large 

increase of permeability of the inner mitochondrial membrane, which has long been known to dissipate ion gradients and to cause detrimental 

effects on mitochondrial and cell function [5]. The molecular nature of the PTP had long been a mistery, as each of its candidate components (i.e. 

adenine nucleotide translocase, voltage-dependent anion channel, Pi carrier and peripheral benzodiazepine receptor) has been unequivocally ruled 

out by targeted gene deletion [5]. Our results show that channel activity can be seen in reconstituted systems with highly purified FOF1 ATP synthases, 

indicating that channel formation must occur within the enzyme complex. I will provide a brief account on the history of the permeability transition 

and present our recent results on the mechanism of channel formation as studied by site directed mutagenesis of key regulatory residues of FOF1 ATP 

synthases.  
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