







    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 May 2006



                    The putative oncogene GASC1 demethylates tri- and dimethylated lysine 9 on histone H3

                    	Paul A. C. Cloos1Â na1, 
	Jesper Christensen1Â na1, 
	Karl Agger1Â na1, 
	Alessio Maiolica2, 
	Juri Rappsilber2, 
	Torben Antal1, 
	Klaus H. Hansen1 & 
	â€¦
	Kristian Helin1,3Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 442,Â pages 307â€“311 (2006)Cite this article
                    

                    
        
            	
                        5046 Accesses

                    
	
                        574 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Methylation of lysine and arginine residues on histone tails affects chromatin structure and gene transcription1,2,3. Tri- and dimethylation of lysine 9 on histone H3 (H3K9me3/me2) is required for the binding of the repressive protein HP1 and is associated with heterochromatin formation and transcriptional repression in a variety of species4,5,6. H3K9me3 has long been regarded as a â€˜permanentâ€™ epigenetic mark7,8. In a search for proteins and complexes interacting with H3K9me3, we identified the protein GASC1 (gene amplified in squamous cell carcinoma 1)9, which belongs to the JMJD2 (jumonji domain containing 2) subfamily of the jumonji family, and is also known as JMJD2C10. Here we show that three members of this subfamily of proteins demethylate H3K9me3/me2 in vitro through a hydroxylation reaction requiring iron and Î±-ketoglutarate as cofactors. Furthermore, we demonstrate that ectopic expression of GASC1 or other JMJD2 members markedly decreases H3K9me3/me2 levels, increases H3K9me1 levels, delocalizes HP1 and reduces heterochromatin in vivo. Previously, GASC1 was found to be amplified in several cell lines derived from oesophageal squamous carcinomas9,11,12, and in agreement with a contribution of GASC1 to tumour development, inhibition of GASC1 expression decreases cell proliferation. Thus, in addition to identifying GASC1 as a histone trimethyl demethylase, we suggest a model for how this enzyme might be involved in cancer development, and propose it as a target for anti-cancer therapy.
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                    Figure 1: 
                        GASC1 demethylates H3K9me3/me2.
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Figure 2: 
                        Reaction mechanism for GASC1 demethylation.
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Figure 3: Ectopic expression of GASC1 leads to loss of H3K9me3/me2  in vivo.[image: ]


Figure 4: 
                        Inhibition of GASC1 leads to decreased proliferation.
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