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Abstract:  
Coenzyme Q10 (ubiquinone-10, or simply, Q10) is a component of biological membranes mostly known 

for its role as electron and proton carrier in aerobic cellular respiration and its function as a powerful 

lipid soluble antioxidant. Recent evidence suggests that, in addition to these well-characterized roles, 

Coenzyme Q10 increases the mechanical strength of lipid membranes. In this presentation, experimental 

results will be presented showing that membranes enhanced with Q10 are indeed less susceptible to 

rupture, less permeable to small solutes and more resistant against the action of surfactants. The 

molecule is even more effective than cholesterol in enhancing these properties. These effects are 

illustrated both in simple lipid membrane models as well as in more complex membranes mimicking the 

lipid composition of the inner mitochondria membrane and of plasma membranes of gram negative 

bacteria. These membranes are known for their particularly high content of Coenzyme Q10 and their 

lack of sterols. Our results show that the molecule stabilizes all the studied membranes, although the 

actual stabilization mechanism varies depending on the lipid species present in the membrane. 

Generally, soft membranes are stabilized by a mechanism involving the quinone headgroup of Q10, 

while in more tightly packed membranes only the hydrophobic tail of the molecule is relevant.Taken 

together, our results show that Coenzyme Q10 may be a substitute for cholesterol in natural membranes, 

and can potentially be used for the design of cholesterol-free liposomes and other self-assembled lipid 

structures with high stability. 
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