







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 10 June 2007



                    Intra- and intercellular RNA interference in Arabidopsis thaliana requires components of the microRNA and heterochromatic silencing pathways

                    	Patrice Dunoyer1, 
	Christophe Himber1, 
	Virginia Ruiz-Ferrer1, 
	Abdelmalek Alioua1 & 
	â€¦
	Olivier Voinnet1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 39,Â pages 848â€“856 (2007)Cite this article
                    

                    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
In RNA interference (RNAi), double-stranded RNA (dsRNA) is processed into short interfering RNA (siRNA) to mediate sequence-specific gene knockdown. The genetics of plant RNAi is not understood, nor are the bases for its spreading between cells. Here, we unravel the requirements for biogenesis and action of siRNAs directing RNAi in Arabidopsis thaliana and show how alternative routes redundantly mediate this process under extreme dsRNA dosages. We found that SMD1 and SMD2, required for intercellular but not intracellular RNAi, are allelic to RDR2 and NRPD1a, respectively, previously implicated in siRNA-directed heterochromatin formation through the action of DCL3 and AGO4. However, neither DCL3 nor AGO4 is required for nonâ€“cell autonomous RNAi, uncovering a new pathway for RNAi spreading or detection in recipient cells. Finally, we show that the genetics of RNAi is distinct from that of antiviral silencing and propose that this experimental silencing pathway has a direct endogenous plant counterpart.
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                    Figure 1: Effects of key components of the miRNA pathway on SUL silencing.[image: ]


Figure 2: Distinct dcl4 mutations uncouple production of hairpin-derived and viral-derived 21-nt siRNAs.[image: ]


Figure 3: Effects of the rdr2 and nrpd1a mutations on SUL silencing.[image: ]


Figure 4: The drb4 mutation uncovers alternative pathways for SUL silencing.[image: ]


Figure 5: RNAi-competent siRNAs are loaded into AGO1.[image: ]


Figure 6: A speculative model for intra- and intercellular RNAi in SUC-SUL plants.[image: ]
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