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            Key Points

                	
                   p53 is a tumour-suppressor protein that induces apoptotic cell death in response to oncogenic stress. Malignant progression is dependent on loss of p53 function, either through mutation in the TP53 gene (which encodes p53) itself or by defects in the signalling pathways that are upstream or downstream of p53. 

                
	
                   Mutations in TP53 occur in about half of all human cancers, almost always resulting in the expression of a mutant p53 protein that has acquired transforming activity. 

                
	
                   p53-induced apoptosis depends on the ability of p53 to activate gene expression, although transcriptionally independent activities of p53 can also contribute to the apoptotic response. 

                
	
                   The apoptotic and cell-cycle arrest activities of p53 can be separated, and apoptotic cofactors that play a specific role in allowing p53-induced death are being identified. 

                
	
                   Regulation of the apoptotic function of p53 is associated with selective activation of apoptotic target genes. Cofactors that specifically contribute to p53-mediated activation of apoptotic target genes include JMY, ASPP and the other p53-family members p63 and p73. 

                
	
                   Phosphorylation of p53 regulates its ability to activate the expression of apoptotic target genes, and other post-translational modifications such as acetylation might also have a role. 

                
	
                   In tumours that retain wild-type p53, the apoptotic response might be hindered by defects in the apoptotic cofactors. These, therefore, represent additional targets for the design of therapeutics that are aimed at reactivating p53-mediated apoptosis in cancer cells.

                


              

Abstract
Compared with many normal tissues, cancer cells are highly sensitized to apoptotic signals, and survive only because they have acquired lesions â€” such as loss of p53 â€” that prevent or impede cell death. We are now beginning to understand the complex mechanisms that regulate whether or not a cell dies in response to p53 â€” insights that will ultimately contribute to the development of therapeutic strategies to repair the apoptotic p53 response in cancers.
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                    Figure 1: The p53 response.[image: ]


Figure 2: Loss of p53 activity in cancers.[image: ]


Figure 3: p53 structure and location of tumour-associated mutations.[image: ]


Figure 4: Several apoptotic pathways are activated by p53.[image: ]


Figure 5: Model for the regulation of the choice of response to p53.[image: ]
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                  A family of enzymes that function in the final step of conjugation of ubiquitin chains to lysine residues in target proteins. Polyubiquitylated proteins are recognized and degraded by the proteasome.
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                  (Adenomatous polyposis coli). A tumour-suppressor gene that is mutated in sporadic colorectal cancers.

                
	DIFFERENTIAL DISPLAY
	
                  An expression analysis method in which cDNAs from different samples are amplified by polymerase chain reaction using a combination of random primers and anchored oligo-dT primers.

                
	SAGE
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	HUMAN PAPILLOMAVIRUS E7
	
                  A viral oncoprotein that is derived from certain human papillomavirus types that are associated with an increased risk of cervical cancer. E7 binds and inactivates retinoblastoma.

                
	PEUTZâ€“JEGHER SYNDROME
	
                  A cancer-susceptibility syndrome that is associated with inheritance of mutation in LKB1, a serine/threonine kinase.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Vousden, K., Lu, X. Live or let die: the cell's response to p53.
                    Nat Rev Cancer 2, 594â€“604 (2002). https://doi.org/10.1038/nrc864
Download citation
	Issue Date: 01 August 2002

	DOI: https://doi.org/10.1038/nrc864


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Identification of genes and pathways associated with menopausal status in breast cancer patients using two algorithms
                                    
                                

                            
                                
                                    	Minzhang Cheng
	Lingchen Wang
	Zhenyu Zhai


                                
                                BMC Women's Health (2024)

                            
	
                            
                                
                                    
                                        New perspectives on the genetic structure of dotted gizzard shad (Konosirus punctatus) based on RAD-seq
                                    
                                

                            
                                
                                    	Ying Peng
	Yifan Liu
	Bingjian Liu


                                
                                Marine Life Science & Technology (2024)

                            
	
                            
                                
                                    
                                        Cannabidiol-induced crosstalk of apoptosis and macroautophagy in colorectal cancer cells involves p53 and Hsp70
                                    
                                

                            
                                
                                    	Fei Wang
	Ali Bashiri Dezfouli
	Gabriele Multhoff


                                
                                Cell Death Discovery (2023)

                            
	
                            
                                
                                    
                                        Comparing P53 expression and genome-wide transcriptome profiling to Comet assay in lymphocytes from melanoma patients and healthy controls
                                    
                                

                            
                                
                                    	Mojgan Najafzadeh
	Parisa Naeem
	Diana Anderson


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Coiled-coil domain containing 3 suppresses breast cancer growth by protecting p53 from proteasome-mediated degradation
                                    
                                

                            
                                
                                    	Caiyue Li
	Hyemin Lee
	Hua Lu


                                
                                Oncogene (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Calendars
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Cancer (Nat Rev Cancer)
                
                
    
    
        ISSN 1474-1768 (online)
    
    


                
    
    
        ISSN 1474-175X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
