







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 24 November 2010



                    Selective activation of p53-mediated tumour suppression in high-grade tumours

                    	Melissa R. Junttila1Â nAff4, 
	Anthony N. Karnezis1, 
	Daniel Garcia1, 
	Francesc Madriles2, 
	Roderik M. Kortlever1, 
	Fanya Rostker1, 
	Lamorna Brown Swigart1, 
	David M. Pham3, 
	Youngho Seo3, 
	Gerard I. Evan1Â nAff4 & 
	â€¦
	Carla P. Martins1Â nAff4Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 468,Â pages 567â€“571 (2010)Cite this article
                    

                    
        
            	
                        5520 Accesses

                    
	
                        195 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Molecular biology
	Non-small-cell lung cancer
	Tumour suppressors


    


                
    
    

    
    

                
            


        
            Abstract
Non-small cell lung carcinoma (NSCLC) is the leading cause of cancer-related death worldwide, with an overall 5-year survival rate of only 10â€“15%1. Deregulation of the Ras pathway is a frequent hallmark of NSCLC, often through mutations that directly activate Kras2. p53 is also frequently inactivated in NSCLC and, because oncogenic Ras can be a potent trigger of p53 (ref. 3), it seems likely that oncogenic Ras signalling has a major and persistent role in driving the selection against p53. Hence, pharmacological restoration of p53 is an appealing therapeutic strategy for treating this disease4. Here we model the probable therapeutic impact of p53 restoration in a spontaneously evolving mouse model of NSCLC initiated by sporadic oncogenic activation of endogenous Kras5. Surprisingly, p53 restoration failed to induce significant regression of established tumours, although it did result in a significant decrease in the relative proportion of high-grade tumours. This is due to selective activation of p53 only in the more aggressive tumour cells within each tumour. Such selective activation of p53 correlates with marked upregulation in Ras signal intensity and induction of the oncogenic signalling sensor p19 ARF(ref. 6). Our data indicate that p53-mediated tumour suppression is triggered only when oncogenic Ras signal flux exceeds a critical threshold. Importantly, the failure of low-level oncogenic Kras to engage p53 reveals inherent limits in the capacity of p53 to restrain early tumour evolution and in the efficacy of therapeutic p53 restoration to eradicate cancers.
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                    Figure 1: 
                        Heterogeneous therapeutic impact of p53 restoration in Kras
                        G12D
                        -driven lung tumours.
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Figure 2: 
                        Heterogeneous p53 activation and p19
                        ARF
                         upregulation in 
                        KR;p53
                        KI/KI
                         tumours.
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Figure 3: 
                        p53 restoration targets high-grade, but not low-grade, lung tumour cells.
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Figure 4: 
                        High-grade lung tumours exhibit increased Kras signalling.
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