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Abstract 
"Senescence, the process of organismic decay with ageing, is a public health challenge and a 
fascinating evolutionary problem. We tested the two most well-known evolutionary explanations 
of senescence, mutation accumulation and antagonistic pleiotropy, which postulate that genetic 
variants with harmful effects in old ages can be tolerated by natural selection, or even favored 
by it at early ages. We studied the effects of genetic variants associated with diseases appearing 
at different periods in life, when they are expected to have different impacts on fitness and 
observed that data fit theoretical expectations. Namely, we observe higher risk allele frequencies 
combined with large effect sizes for late-onset diseases; we also detect a significant excess of 
early-late antagonistically pleiotropic variants which, strikingly, tend to be harbored by ageing-
related genes. This latter result led us to study the comparative genomics of ageing in primates 
and mammal, looking for potential amino-acid changes and modifications in rates of protein 
evolution that might parallel extensions or shortenings of animal longevities. We do find some 
relevant changes that, interestingly, could not have been accessed by typical association 
studies, since they are fixed in our species" 
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