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            Abstract
DNA methylation is essential for gene regulation, transposon silencing and imprinting. Although the generation of specific DNA methylation patterns is critical for these processes, how methylation is regulated at individual loci remains unclear. Here we show that a family of four putative chromatin remodeling factors, CLASSY (CLSY) 1â€“4, are required for both locus-specific and global regulation of DNA methylation in Arabidopsis thaliana. Mechanistically, these factors act in connection with RNA polymerase-IV (Pol-IV) to control the production of 24-nucleotide small interfering RNAs (24nt-siRNAs), which guide DNA methylation. Individually, the CLSYs regulate Pol-IVâ€“chromatin association and 24nt-siRNA production at thousands of distinct loci, and together, they regulate essentially all 24nt-siRNAs. Depending on the CLSYs involved, this regulation relies on different repressive chromatin modifications to facilitate locus-specific control of DNA methylation. Given the conservation between methylation systems in plants and mammals, analogous pathways may operate in a broad range of organisms.




            
                
                    

    
        
            
                
                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
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


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
        



    

                
                    Fig. 1: The CLSY family controls 24nt-siRNA levels in a locus-specific manner.[image: ]


Fig. 2: Specific CLSY pairs regulate 24nt-siRNAs at non-overlapping and spatially distinct genomic loci.[image: ]


Fig. 3: 24nt-siRNA losses in clsy mutants result in reduced DNA methylation.[image: ]


Fig. 4: The CLSY family controls the expression of RdDM targets.[image: ]


Fig. 5: The CLSY proteins are required for Pol-IV chromatin association at 24nt-siRNA producing loci.[image: ]


Fig. 6: The CLSY1/2 and CLSY3/4 proteins regulate Pol-IV in connection with repressive chromatin marks.[image: ]
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