







    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: Oncogene]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	oncogene

	original paper

	
                                    article


    
        
        
            
            
                
                    	Original Paper
	Published: 23 January 1998



                    Synergistic transcriptional activation of the MCK promoter by p53: tetramers link separated DNA response elements by DNA looping

                    	Paul Jackson1, 
	Iris Mastrangelo2, 
	Michael Reed3, 
	Peter Tegtmeyer3, 
	Gina Yardley1 & 
	â€¦
	Julie Barrett1Â 

Show authors

                    

                    
                        
    Oncogene

                        volumeÂ 16,Â pages 283â€“292 (1998)Cite this article
                    

                    
        
            	
                        331 Accesses

                    
	
                        30 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The WAF1, Cyclin G and muscle creatine kinase (MCK) genes, all contain multiple copies of the consensus p53-binding element within their regulatory regions. We examined the role of these elements in transactivation of the muscle creatine kinase (MCK) gene by p53. The MCK promoter possesses distal (âˆ’3182 to âˆ’3133) and proximal (âˆ’177 to âˆ’81) p53-binding elements within which residues âˆ’3182 to âˆ’3151 (distal) and âˆ’176 to âˆ’149 (proximal) show homology to the consensus p53-binding site. Using promoter deletion studies, we find that both proximal and distal elements are required for high level, synergistic transcriptional activation in vivo. Electron microscopy indicates that p53-p53 interactions link proximal and distal p53-binding elements and cause looping out of intervening DNA, suggesting that this DNA sequence may be dispensable for synergy. This idea was confirmed by progressive deletion of the DNA between p53-binding elements. Synergism persisted with spacing reduced to only 150â€‰bp. Tetramerization-deficient p53 mutants were defective for transcriptional activation but still capable of synergy. Our results provide evidence for a model by which high level transcriptional activation of promoters with multiple p53 response elements is achieved.
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