







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 13 March 1997



                    Ras signalling linked to the cell-cycle machinery by the retinoblastoma protein

                    	Daniel S. Peeper1,2, 
	Todd M. Upton1, 
	Mohamed H. Ladha1, 
	Elizabeth Neuman1, 
	Juan Zalvide1, 
	René Bernards2, 
	James A. DeCaprio1 & 
	…
	Mark E. Ewen1 

Show authors

                    

                    
                        
    Nature

                        volume 386, pages 177–181 (1997)Cite this article
                    

                    
        
            	
                        1182 Accesses

                    
	
                        318 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    An Erratum to this article was published on 03 April 1997

                
            
        

    

    
    

                
            


        
            Abstract
 The Ras proto-oncogene is a central component of mitogenic signal-transduction pathways, and is essential for cells both to leave a quiescent state (G0) and to pass through the G1/S transition of the cell cycle1–6. The mechanism by which Ras signalling regulates cell-cycle progression is unclear, however. Here we report that the retinoblastoma tumour-suppressor protein (Rb), a regulator of G1 exit7, functionally links Ras to passage through the G1 phase. Inactivation of Ras in cycling cells caused a decline in cyclin D1 protein levels, accumulation of the hypophosphorylated, growth-suppressive form of Rb, and G1 arrest. When Rb was disrupted either genetically or biochemically, cells failed to arrest in G1 following Ras inactivation. In contrast, inactivation of Ras in quiescent cells prevented growth-factor induction of both immediate-early gene transcription and exit from G0 in an Rb-independent manner. These data suggest that Rb is an essential G1-specific mediator that links Ras-dependent mitogenic signalling to cell-cycle regulation.
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