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            Abstract
Marked alterations in cellular energy metabolism are a universal hallmark of the ageing process1. The biogenesis and function of mitochondria, the energy-generating organelles in eukaryotic cells, are primary longevity determinants. Genetic or pharmacological manipulations of mitochondrial activity profoundly affect the lifespan of diverse organisms2. However, the molecular mechanisms regulating mitochondrial biogenesis and energy metabolism during ageing are poorly understood. Prohibitins are ubiquitous, evolutionarily conserved proteins, which form a ring-like, high-molecular-mass complex at the inner membrane of mitochondria3. Here, we show that the mitochondrial prohibitin complex promotes longevity by modulating mitochondrial function and fat metabolism in the nematode Caenorhabditis elegans. We found that prohibitin deficiency shortens the lifespan of otherwise wild-type animals. Notably, knockdown of prohibitin promotes longevity in diapause mutants or under conditions of dietary restriction. In addition, prohibitin deficiency extends the lifespan of animals with compromised mitochondrial function or fat metabolism. Depletion of prohibitin influences ATP levels, animal fat content and mitochondrial proliferation in a genetic-background- and age-specific manner. Together, these findings reveal a novel mechanism regulating mitochondrial biogenesis and function, with opposing effects on energy metabolism, fat utilization and ageing in C. elegans. Prohibitin may have a similar key role in modulating energy metabolism during ageing in mammals.
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                    Figure 1: 
                        Prohibitin deficiency markedly extends the lifespan of dauer-defective 
                        C. elegans
                         mutants while shortening the lifespan of otherwise wild-type animals.
                      [image: ]


Figure 2: 
                        Prohibitin deficiency further extends the lifespan of mitochondrial and dietary-restricted 
                        C. elegans
                         mutants.
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Figure 3: 
                        Effects of prohibitin depletion on energy metabolism.
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Figure 4: 
                        Prohibitin depletion and intestinal fat-storing cell mitochondrial content.
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        Editorial Summary
Prohibitin and longevity: make a brake for it
Prohibitins are ubiquitous, evolutionarily conserved proteins that form a ring-like structure at the inner membrane of mitochondria. What they do precisely, we don't know. Marta Artal-Sanz and Nektarios Tavernarakis now show that prohibitin increases lifespan of the nematode worm Caenorhabditis elegans by modulating mitochondrial function and fat metabolism. But in diapause mutants, or worms on a restricted diet, the presence of prohibitin actually shortens life. The authors propose that prohibitin promotes longevity by acting as a brake on the worm's energy supply — moderating fat use and energy production. But, under adverse external conditions, such as limited nutrient availability, energy demands outstrip supply and life lasts longer without such brake.
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