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            Abstract
Multiple cellular stressors, including activation of the tumour suppressor p53, can stimulate autophagy. Here we show that deletion, depletion or inhibition of p53 can induce autophagy in human, mouse and nematode cells subjected to knockout, knockdown or pharmacological inhibition of p53. Enhanced autophagy improved the survival of p53-deficient cancer cells under conditions of hypoxia and nutrient depletion, allowing them to maintain high ATP levels. Inhibition of p53 led to autophagy in enucleated cells, and cytoplasmic, not nuclear, p53 was able to repress the enhanced autophagy of p53−/− cells. Many different inducers of autophagy (for example, starvation, rapamycin and toxins affecting the endoplasmic reticulum) stimulated proteasome-mediated degradation of p53 through a pathway relying on the E3 ubiquitin ligase HDM2. Inhibition of p53 degradation prevented the activation of autophagy in several cell lines, in response to several distinct stimuli. These results provide evidence of a key signalling pathway that links autophagy to the cancer-associated dysregulation of p53.
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                    Figure 1: Induction of autophagic vacuolization by deletion, depletion or inhibition of p53.[image: ]


Figure 2: PFT-α triggers autophagic vacuolization and has no effect on vacuole-lysosome fusion.[image: ]


Figure 3: Role of AMPK, p70S6K and mTOR in the p53-mediated modulation of autophagy.[image: ]


Figure 4: p53 deletion attenuates ATP depletion during glucose deprivation and favours survival under metabolic stress.[image: ]


Figure 5: Inhibition of autophagy by cytoplasmic p53.[image: ]


Figure 6: p53 inhibition induces autophagy by ER stress (a–c) WT HCT116 cells were transiently transfected with GFP–LC3, treated with PFT-α for 2, 4 or 6 h and subjected to immunofluorescence staining to observe the colocalization of GFP–LC3+puncta with the ER marker ERp57 (a) or a mitochondrial marker (b).[image: ]


Figure 7: Induction of autophagy requires p53 degradation mediated by HDM2 and the proteasome.[image: ]
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