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In modern societies, it is estimated that life expectancy increases by 6 hours every day. 
This demographic revolution is not uniform throughout the world but is associated with 
an unprecedented epidemic of age-related diseases. Historically, the development of 
treatments against specific diseases has been the traditional approach (cancer, 
neuro-degeneration, sarcopenia, etc…). In the 1990s, scientists discovered that the rate of 
aging and longevity itself could be affected by environmental interventions or by genetic 
manipulations (1,2). This came as a surprise because aging is a post-reproductive trait and 
is therefore not any under selective pressure. Today, it is believed that increased 
resistance to various types of stresses (DNA damage, temperature shocks, oxidative or 
metabolic stress) and/or reduced fertility are some of the main cause for lifespan 
lengthening interventions. It was also proposed that lifespan could be modulated by 
(stem) cell renewal capacity, telomere length but these postulates still need to be firmly 
established. In other words, extending lifespan can be considered as a “secondary 
consequence” of the alteration of selectable traits such as stress resistance or fecundity. 
Thus, the observation that single genes and/or simple interventions can promote lifespan 
can often be explained by their effect either reproduction or stress resistance. The most 
spectacular illustration of this indirect selection is the negative impact of food intake 
(Dietary Restriction), nutrient sensing genes (Insulin receptor, TOR, AMP kinase) and 
reproductive apparatus on longevity (1,2,3,4). While the positive impact of increased stress 
resistance on lifespan can be simply grasped, the effect of reproduction on lifespan is still 
poorly understood. This will be discussed during the session.  
 
An exhilarating aspect of this research is that, in order to extend lifespan, it is necessary 
to lower the 
incidence of all life 
threatening 
age-related 
diseases at once. 
Thus, lifespan 
extending 
manipulations 
almost always 
promote health of 
the older 
individuals by 

Figure 1: an explicit goal of using longevity as a phenotypic read-out is to find genes that will 
be able to delay the onset of all age-related diseases. Ultimately, this may result in 
treatments promoting healthy aging. 
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decreasing their proneness to related diseases such as cancer or neuro-degeneration (5,6). 
This new research therefore responds to a pressing societal need and genes capable to 
extend lifespan may ultimately be used as targets for producing drugs promoting healthy 
aging (7). These new treatments will, of course, be complementary to drugs derived from 
research that targets specific disease. Finally, it is interesting to note that many genes to 
be involved in age-related diseases (such as diabetes, cancer and neurodegenerative 
diseases) turn out to be potent “gerontogenes”.  Inversely, genes found to mediate 
longevity in a given condition often proved to be potent suppressors of these age-related 
diseases. In this session, the intricate link between longevity and aging research will be 
illustrated by two talks where tumor suppressor genes or genes implicated in 
schizophrenic disorders either affect longevity or are regulated by genes in canonical 
longevity pathway. Further discussion will aim at debating on the ambition of aging 
research.  
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