The IF1 mitochondrial inhibitory protein of ATP synthase
modulates the permeability transition pore in
a human cancer cell model
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Introduction. The mitochondrial protein IF1 is the natural inhibitor of ATP synthase. It binds to the catalytic F1 domain of the enzyme and inhibits ATP
hydrolysis, preventing ATP dissipation in pathophysiological events such as ischemia/reperfusion. As recently reported IF1 can also play a relevant role in
promoting cancer development, although the mechanism(s) is still debated. We have characterized human cell lines obtained from different tumors (cervix,
colon or lung adenocarcinomas and liver carcinoma). Results. Independently of their source these cancer cell lines show higher IF1 mitochondrial content
compared to human fibroblasts, but comparable to the highly proliferative model HEK293. In mitochondrial extracts from the above tumor models maintained
under different conditions (stimulated ATP hydrolysis, State 3 and State 4 steady state respiratory conditions) IF1 immunoprecipitates with ATP synthase. Since
ATP hydrolysis is necessary to allow IF1 binding to the catalytic F1 domain, our finding suggests an additional binding site which anchors IF1 to ATP synthase
during oxidative phosphorylation. Moreover, gene disruption (or downregulation of the protein level) of IF1 in these cells significantly reduces colonies formation
in soft agar, underlying its important role during cancer development. Importantly, the lack of IF1 does not affect cell proliferation, mitochondrial respiration or
ATP synthesis, but sensitizes to the permeability transition pore opening in cells subjected to glucose deprivation or reactive oxygen species.
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Conclusions

This study shows that the mitochondrial inhibitor IF1 might interact with an additional site on ATP synthase in Hela tumor cells. Moreover, we demonstrate
that IF1 is responsible for the desensitization of the permeability transition pore in this cell model, thereby avoiding cell death and allowing proliferation under
stress conditions.




