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INTRODUCTION. The p66°™ gene regulates the oxidative stress response and life span in
mammals (1). The p53 gene regulates various cellular responses to environmental stresses,
particularly those inducing DNA damage, such as cell cycle arrest, nuclear DNA repair,
senescence and apoptosis (2-3). Both p66°™ and p53 increase the intracellular concentrations
of reactive oxygen species (ROS), measured by DCFDA staining of wt and -/- PEFs
counterparts (our man. in prep). Oxidative stress is considered the principal proximal
mechanism of ageing in mammals and lower organisms (4). ROS are also responsible for
nuclear DNA mutagenesis and tumor formation.

We report here that p66°™ and p53 expression contribute to the generation of mitochondrial
DNA adduct formation mediated by ROS, both in cultured cells and in the mouse tissues.

METHODS. To measure mitochondrial DNA adducts we co-amplified a long and a short
mtDNA fragments from total cellular DNA by the Extra Long PCR (Perkin-Elmer kit) method.
This method is based on the facts that the random DNA alterations induced by ROS reduce the
rate of elongation by polymerases and decrease the final yield of PCR products (5-6). A
QlAamp kit (Qiagen) purified DNA was employed for the amplification.

RESULTS. This technique was applied to determine whether the higher intracellular
concentration of ROS in cells expressing p66°"™ and p53 (as compared to their corresponding
p66Shc-/- and p53-/- control cells) correlate with increased mtDNA damage. We detected
increased mtDNA damage by XLPCR in primary wt fibroblasts versus p66Shc-/- and p53-/-
fibroblasts. The same difference was also found in mouse adult skin fibroblasts and several
different tissue samples.

To investigate whether the increased mtDNA damage was directly associated with the
expression of p66°" and p53, we reintroduced these proteins in p66Shc-/- and p53-/- primary
fibroblasts by retroviral or adenoviral infections. XLPCR confirmed the effect of p66°™ and
p53 on mtDNA damage.

DISCUSSION. Even if the molecular mechanism of ageing and its relation with cellular
transformation are not entirely understood, mitochondria are considered crucial sites for both,
ageing and transformation. Mitochondria are the major source of free radicals in the cell and
mtDNA is the main target of free radicals, whose deleterious effects result in apoptosis,
cellular senescence and organism ageing.



The fact that p66°™ and p53 mediate increased ROS production, augmented mtDNA damage,
and are both associated to a highly mutagenic intracellular background suggests a possible
mechanism of action of these two proteins in the regulation of the senescence program and
ageing.
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