







    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: 11 December 2003



                    Development and maintenance of B and T lymphocytes requires antiapoptotic MCL-1

                    	Joseph T. Opferman1, 
	Anthony Letai1, 
	Caroline Beard1, 
	Mia D. Sorcinelli1, 
	Christy C. Ong1 & 
	â€¦
	Stanley J. Korsmeyer1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 426,Â pages 671â€“676 (2003)Cite this article
                    

                    
        
            	
                        4749 Accesses

                    
	
                        659 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Regulated apoptosis is essential for both the development and the subsequent maintenance of the immune system1,2. Interleukins, including IL-2, IL-4, IL-7 and IL-15, heavily influence lymphocyte survival during the vulnerable stages of VDJ rearrangement and later in ensuring cellular homeostasis, but the genes specifically responsible for the development and maintenance of lymphocytes have not been identified3,4,5,6,7,8. The antiapoptotic protein MCL-1 is an attractive candidate, as it is highly regulated9, appears to enhance short-term survival10 and functions at an apical step in genotoxic deaths11. However, Mcl-1 deficiency results in peri-implantation lethality12. Here we show that mice conditional for Mcl-1 display a profound reduction in B and T lymphocytes when MCL-1 is removed. Deletion of Mcl-1 during early lymphocyte differentiation increased apoptosis and arrested the development at pro-B-cell and double-negative T-cell stages. Induced deletion of Mcl-1 in peripheral B- and T-cell populations resulted in their rapid loss. Moreover, IL-7 both induced and required MCL-1 to mediate lymphocyte survival. Thus, MCL-1, which selectively inhibits the proapoptotic protein BIM, is essential both early in lymphoid development and later on in the maintenance of mature lymphocytes.
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                    Figure 1: Conditional deletion of Mcl-1 results in loss of peripheral lymphocytes.[image: ]


Figure 2: Lckâ€“Cre-mediated deletion of Mcl-1 blocks thymocyte development.[image: ]


Figure 3: CD19â€“Cre-mediated deletion of Mcl-1 blocks B-cell development.[image: ]


Figure 4: MCL-1 is required for mature lymphocyte survival.[image: ]
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