







    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: 18 August 2005



                    Animal virus replication and RNAi-mediated antiviral silencing in Caenorhabditis elegans

                    	R. Lu1Â na1, 
	M. Maduro2Â na1, 
	F. Li1,3, 
	H. W. Li1, 
	G. Broitman-Maduro2, 
	W. X. Li1 & 
	â€¦
	S. W. Ding1,3Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 436,Â pages 1040â€“1043 (2005)Cite this article
                    

                    
        
            	
                        2299 Accesses

                    
	
                        322 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The worm Caenorhabditis elegans is a model system for studying many aspects of biology, including host responses to bacterial pathogens1,2, but it is not known to support replication of any virus. Plants and insects encode multiple Dicer enzymes that recognize distinct precursors of small RNAs and may act cooperatively3,4,5,6,7. However, it is not known whether the single Dicer of worms and mammals is able to initiate the small RNA-guided RNA interference (RNAi) antiviral immunity as occurs in plants8 and insects9. Here we show complete replication of the Flock house virus (FHV) bipartite, plus-strand RNA genome in C. elegans. We show that FHV replication in C. elegans triggers potent antiviral silencing that requires RDE-1, an Argonaute protein10,11 essential for RNAi mediated by small interfering RNAs (siRNAs) but not by microRNAs. This immunity system is capable of rapid virus clearance in the absence of FHV B2 protein, which acts as a broad-spectrum RNAi inhibitor9,12 upstream of rde-1 by targeting the siRNA precursor. This work establishes a C. elegans model for genetic studies of animal virusâ€“host interactions and indicates that mammals might use a siRNA pathway as an antiviral response.
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                    Figure 1: Replication and silencing of FHV in  C. elegans.[image: ]


Figure 2: 
                        FHV RNAi suppressor is active in 
                        rde-1
                         worms.
                      [image: ]


Figure 3: FHV B2 is a dsRNA-binding protein and inhibits siRNA production  in vitro.[image: ]
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        Editorial Summary
Super model for viruses
The nematode Caenorhabditis elegans is an ideal model for the study of many aspects of cell biology, including the hot topic of RNA interference (RNAi). But there was a problem in using the worm to study antiviral RNAi responses: C. elegans seemed not to support viral replication. But now the insect pathogen Flock house virus and the mammalian pathogen vesicular stomatitis virus are both shown to infect the worm, and to provoke a strong RNAi-based antiviral defence. So this important genetic model is now available for the study of hostâ€“virus interactions, and the antiviral effect of RNAi.
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