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Objective: Reactive oxygen species are produced in the mitochondria by the oxidative phosphorylation involved in energy production, a process that is mediated by coenzyme Q10. We have reported that Paraoxonase (PON2) is localized in the mitochondria and that PON2 deficiency (PON2-def) aggravates oxidative stress and leads to atherosclerosis. Previous reports from x-ray crystallography studies suggest that fatty acid tail side chains, like those associated with coenzyme Q10, fit into the substrate pocket of paraoxonase. Here, we sought to determine whether PON2 binds coenzyme Q10 in vitro and studied its significance in vivo. 

Methods and Results: We report for the first time, using surface plasmon resonance on a BIAcore 3000 system, that recombinant PON2 binds coenzyme Q10 in the presence of calcium with kD of 4.4 X 10-8 M. We found that oxygen consumption rate was significantly lowered (250 ( 20 pico mole/per min) in the peritoneal macrophage of PON2-def/apoE-/- mice compared to control (330 ( 30 pico mole/per min). This decreased oxygen consumption correlated significantly with decreased ATP and increased superoxide level. Furthermore, mitochondrial aconitase activity was two fold lower in PON2-def/apoE-/- mice compared to control mice, despite any changes in aconitase protein expression level. Finally, the aortas of PON2-def/apoE-/- mice have significantly increased (p<0.05) superoxide levels relative to aortas from control mice. 
Conclusion: PON2 binds coenzyme Q10 and defciency of PON2 alters the bioenergetic pathway and antioxidant status in the mitochondria in a manner that would trigger atherosclerosis. 

