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            Abstract
Histone methylation and DNA methylation cooperatively regulate chromatin structure and gene activity. How these two systems coordinate with each other remains unclear. Here we study the biological function of lysine-specific demethylase 1 (LSD1, also known as KDM1 and AOF2), which has been shown to demethylate histone H3 on lysine 4 (H3K4) and lysine 9 (H3K9)1,2. We show that LSD1 is required for gastrulation during mouse embryogenesis. Notably, targeted deletion of the gene encoding LSD1 (namely, Aof2) in embryonic stem (ES) cells induces progressive loss of DNA methylation. This loss correlates with a decrease in DNA methyltransferase 1 (Dnmt1) protein, as a result of reduced Dnmt1 stability. Dnmt1 protein is methylated in vivo, and its methylation is enhanced in the absence of LSD1. Furthermore, Dnmt1 can be methylated by Set7/9 (also known as KMT7) and demethylated by LSD1 in vitro. Our findings suggest that LSD1 demethylates and stabilizes Dnmt1, thus providing a previously unknown mechanistic link between the histone and DNA methylation systems.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Aof2 is required for early embryogenesis.


Figure 2: LSD1 deficiency in ES cells results in growth and differentiation defects.


Figure 3: LSD1 deficiency results in Dnmt1 reduction and DNA hypomethylation.


Figure 4: Dnmt1 is a substrate for LSD1.
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