







    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: 28 November 2010



                    Paneth cells constitute the niche for Lgr5 stem cells in intestinal crypts

                    	Toshiro Sato1, 
	Johan H. van Es1, 
	Hugo J. Snippert1, 
	Daniel E. Stange1, 
	Robert G. Vries1, 
	Maaike van den Born1, 
	Nick Barker1, 
	Noah F. Shroyer2, 
	Marc van de Wetering1 & 
	â€¦
	Hans Clevers1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 469,Â pages 415â€“418 (2011)Cite this article
                    

                    
        
            	
                        48k Accesses

                    
	
                        1777 Citations

                    
	
                            39 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cell signalling
	Intestinal stem cells
	Stem-cell niche


    


                
    
    

    
    

                
            


        
            Abstract
Homeostasis of self-renewing small intestinal crypts results from neutral competition between Lgr5 stem cells, which are small cycling cells located at crypt bottoms1,2. Lgr5 stem cells are interspersed between terminally differentiated Paneth cells that are known to produce bactericidal products such as lysozyme and cryptdins/defensins3. Single Lgr5-expressing stem cells can be cultured to form long-lived, self-organizing cryptâ€“villus organoids in the absence of non-epithelial niche cells4. Here we find a close physical association of Lgr5 stem cells with Paneth cells in mice, both in vivo and in vitro. CD24+ Paneth cells express EGF, TGF-Î±, Wnt3 and the Notch ligand Dll4, all essential signals for stem-cell maintenance in culture. Co-culturing of sorted stem cells with Paneth cells markedly improves organoid formation. This Paneth cell requirement can be substituted by a pulse of exogenous Wnt. Genetic removal of Paneth cells in vivo results in the concomitant loss of Lgr5 stem cells. In colon crypts, CD24+ cells residing between Lgr5 stem cells may represent the Paneth cell equivalents. We conclude that Lgr5 stem cells compete for essential niche signals provided by a specialized daughter cell, the Paneth cell.
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                    Figure 1: 
                        Geometric distribution pattern of Paneth cells and Lgr5 stem cells.
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Figure 2: 
                        Paneth cells express CD24 and support growth of Lgr5 stem cells.
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Figure 3: 
                        Paneth cells produce Wnt3 and other essential niche signals for Lgr5 stem cells.
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Figure 4: Paneth cells regulate numbers of intestinal stem cells  in vivo. [image: ]
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