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            Abstract
The tumour-suppressor pathway formed by the alternative reading frame protein of the Cdkn2a locus (Arf) and by p53 (also called Trp53) plays a central part in the detection and elimination of cellular damage, and this constitutes the basis of its potent cancer protection activity1,2. Similar to cancer, ageing also results from the accumulation of damage and, therefore, we have reasoned that Arf/p53 could have anti-ageing activity by alleviating the load of age-associated damage. Here we show that genetically manipulated mice with increased, but otherwise normally regulated, levels of Arf and p53 present strong cancer resistance and have decreased levels of ageing-associated damage. These observations extend the protective role of Arf/p53 to ageing, revealing a previously unknown anti-ageing mechanism and providing a rationale for the co-evolution of cancer resistance and longevity.
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                    Figure 1: 
                        The tumour suppressors Arf and p53 cooperate in conferring cancer resistance.
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Figure 2: 
                        Delayed ageing in s-Arf/p53 mice.
                      [image: ]


Figure 3: 
                        Decreased oxidative damage in s-Arf/p53 mice.
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Figure 4: 
                        Increased expression of antioxidant genes in s-Arf/p53 mice.
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        Editorial Summary
Ageing and cancer linked
The tumour suppressor activities of p53 protein and its regulator, Arf, are based on their involvement in detecting and eliminating damaged cells. Like cancer, ageing is associated with the accumulation of cellular damage and starting from that premise, Matheu et al. show that mice with increased, but otherwise normally regulated, levels of p53 and Arf are not only resistant to cancers, but also have a longer lifespan than normal mice regardless of the effects of the cancer. Remarkably, biological and molecular markers of ageing indicate that these mice stay 'younger' longer. Boosting endogenous Arf/p53 activity appears to provide an anti-oxidant effect that both suppresses cancers and delays ageing.
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