







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 05 June 2011



                    Arabidopsis REF6 is a histone H3 lysine 27 demethylase

                    	Falong Lu1,2Â na1, 
	Xia Cui1Â na1, 
	Shuaibin Zhang1,2, 
	Thomas Jenuwein3 & 
	â€¦
	Xiaofeng Cao1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 43,Â pages 715â€“719 (2011)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        265 Citations

                    
	
                            2 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Flowering
	Gene silencing


    


                
    
    

    
    

                
            


        
            Abstract
Polycomb group (PcG)-mediated histone H3 lysine 27 trimethylation (H3K27me3) has a key role in gene repression and developmental regulation1,2,3,4. There is evidence that H3K27me3 is actively removed in plants5,6,7,8, but it is not known how this occurs. Here we show that RELATIVE OF EARLY FLOWERING 6 (REF6), also known as Jumonji domainâ€“containing protein 12 (JMJ12), specifically demethylates H3K27me3 and H3K27me2, whereas its metazoan counterparts, the KDM4 proteins, are H3K9 and H3K36 demethylases9,10. Plants overexpressing REF6 resembled mutants defective in H3K27me3-mediated gene silencing. Genetic interaction tests indicated that REF6 acts downstream of H3K27me3 methyltransferases. Mutations in REF6 caused ectopic and increased H3K27me3 level and decreased mRNA expression of hundreds of genes involved in regulating developmental patterning and responses to various stimuli. Our work shows that plants and metazoans use conserved mechanisms to regulate H3K27me3 dynamics but use distinct subfamilies of enzymes.
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                    Figure 1: REF6 is an H3K27me3/2 demethylase.[image: ]


Figure 2: REF6ox plants show similar phenotypes to H3K27me3 silencingâ€“deficient mutants.[image: ]


Figure 3: Genetic interaction between H3K27me3 methyltransferases and REF6.[image: ]


Figure 4: REF6 mutation causes H3K27me3 hypermethylation of several hundred endogenous genes.[image: ]


Figure 5[image: ]
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