







    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: 05 March 1998



                    Sequential expression of the MAD family of transcriptional repressors during differentiation and development

                    	Christophe Quéva1, 
	Peter J Hurlin1, 
	Kevin P Foley1 & 
	…
	Robert N Eisenman1 

Show authors

                    

                    
                        
    Oncogene

                        volume 16, pages 967–977 (1998)Cite this article
                    

                    
        
            	
                        556 Accesses

                    
	
                        108 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Members of the Myc proto-oncogene family encode transcription factors that function in multiple aspects of cell behavior, including proliferation, differentiation, transformation and apoptosis. Recent studies have shown that MYC activities are modulated by a network of nuclear bHLH-Zip proteins. The MAX protein is at the center of this network in that it associates with MYC as well as with the family of MAD proteins: MAD1, MXI1, MAD3 and MAD4. Whereas MYC–MAX complexes activate transcription, MAD–MAX complexes repress transcription through identical E-box binding sites. MAD proteins therefore act as antagonists of MYC. Here we report the expression patterns of the Mad gene family in the adult and developing mouse. High level of Mad gene expression in the adult is limited to tissues that display constant renewal of differentiated cell populations. In embryos, Mad transcripts are widely distributed with expression peaking during organogenesis at the onset of differentiation. A detailed analysis of their pattern of expression during chrondrocyte and neuronal differentiation in vivo, and during neuronal differentiation of P19 cells in vitro, shows that Mad family genes are sequentially induced. Mad3 transcripts and proteins are detected in proliferating cells prior to differentiation. Mxi1 and Mad4 transcripts are most abundant in cells that have further advanced along the differentiation pathway, whereas Mad1 is primarily expressed late in differentiation. Taken together, our data suggest that the different members of the MAD protein family exert their functions at distinct steps during the transition between proliferation and differentiation.
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