







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 08 July 2009



                    Chd1 regulates open chromatin and pluripotency of embryonic stem cells

                    	Alexandre Gaspar-Maia1,2,3, 
	Adi Alajem4, 
	Fanny Polesso1,2, 
	Rupa Sridharan5, 
	Mike J. Mason5, 
	Amy Heidersbach2, 
	João Ramalho-Santos6, 
	Michael T. McManus2, 
	Kathrin Plath5, 
	Eran Meshorer4 & 
	…
	Miguel Ramalho-Santos1,2 

Show authors

                    

                    
                        
    Nature

                        volume 460, pages 863–868 (2009)Cite this article
                    

                    
        
            	
                        7701 Accesses

                    
	
                        383 Citations

                    
	
                            21 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
An open chromatin largely devoid of heterochromatin is a hallmark of stem cells. It remains unknown whether an open chromatin is necessary for the differentiation potential of stem cells, and which molecules are needed to maintain open chromatin. Here we show that the chromatin remodelling factor Chd1 is required to maintain the open chromatin of pluripotent mouse embryonic stem cells. Chd1 is a euchromatin protein that associates with the promoters of active genes, and downregulation of Chd1 leads to accumulation of heterochromatin. Chd1-deficient embryonic stem cells are no longer pluripotent, because they are incapable of giving rise to primitive endoderm and have a high propensity for neural differentiation. Furthermore, Chd1 is required for efficient reprogramming of fibroblasts to the pluripotent stem cell state. Our results indicate that Chd1 is essential for open chromatin and pluripotency of embryonic stem cells, and for somatic cell reprogramming to the pluripotent state.
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                    Figure 1: 
                        Chd1
                         RNAi ES cells have decreased self-renewal but maintain expression of markers of the undifferentiated state.
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Figure 2: 
                        Chd1 is required for ES cell pluripotency.
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Figure 3: 
                        Chd1 associates with euchromatic promoter regions in ES cells.
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Figure 4: 
                        Chd1 is required to maintain open chromatin in ES cells.
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Figure 5: 
                        Chd1 is required for efficient induction of pluripotency.
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