







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 29 June 2020



                    Programmable m6A modification of cellular RNAs with a Cas13-directed methyltransferase

                    	Christopher WilsonÂ 
            ORCID: orcid.org/0000-0002-8012-24401,2,3Â na1, 
	Peter J. Chen1,2,3Â na1, 
	Zhuang Miao1,2,3 & 
	â€¦
	David R. LiuÂ 
            ORCID: orcid.org/0000-0002-9943-75571,2,3Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 38,Â pages 1431â€“1440 (2020)Cite this article
                    

                    
        
            	
                        19k Accesses

                    
	
                        155 Citations

                    
	
                            81 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Gene therapy
	Genetic engineering


    


                
    
    

    
    

                
            


        
            Abstract
N6-Methyladenosine (m6A) is the most widespread internal messenger RNA modification in humans. Despite recent progress in understanding the biological roles of m6A, the inability to install m6A site specifically in individual transcripts has hampered efforts to elucidate causal relationships between the presence of a specific m6A and phenotypic outcomes. In the present study, we demonstrate that nucleus-localized dCas13 fusions with a truncated METTL3 methyltransferase domain and cytoplasm-localized fusions with a modified METTL3:METTL14 methyltransferase complex can direct site-specific m6A incorporation in distinct cellular compartments, with the former fusion protein having particularly low off-target activity. Independent cellular assays across multiple sites confirm that this targeted RNA methylation (TRM) system mediates efficient m6A installation in endogenous RNA transcripts with high specificity. Finally, we show that TRM can induce m6A-mediated changes to transcript abundance and alternative splicing. These findings establish TRM as a tool for targeted epitranscriptome engineering that can reveal the effect of individual m6A modifications and dissect their functional roles.
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                    Fig. 1: Overview of cellular modification of adenine to m6A in mRNA, and design of a targeted RNA methylation system.[image: ]


Fig. 2: Validation of TRM in E. coli.[image: ]


Fig. 3: Methylation of reporter transcripts in human cells.[image: ]


Fig. 4: Cellular localization of TRM editors and targeted methylation of endogenous transcripts in human cells.[image: ]


Fig. 5: Specificity and off-target methylation of TRM editors.[image: ]


Fig. 6: TRM effect on RNA abundance and alternative splicing.[image: ]
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