







    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: 13 February 2013



                    Abundant SAR11 viruses in the ocean

                    	Yanlin Zhao1Â na1, 
	Ben Temperton1Â na1, 
	J. Cameron Thrash1, 
	Michael S. Schwalbach2, 
	Kevin L. Vergin1, 
	Zachary C. Landry1, 
	Mark Ellisman3, 
	Tom Deerinck3, 
	Matthew B. Sullivan4 & 
	â€¦
	Stephen J. Giovannoni1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 494,Â pages 357â€“360 (2013)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        244 Citations

                    
	
                            104 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Bacteriophages
	Coevolution
	Metagenomics


    


                
    
    

    
    

                
            


        
            Abstract
Several reports proposed that the extraordinary dominance of the SAR11 bacterial clade in ocean ecosystems could be a consequence of unusual mechanisms of resistance to bacteriophage infection, including â€˜cryptic escapeâ€™ through reduced cell size1 and/or K-strategist defence specialism2. Alternatively, the evolution of high surface-to-volume ratios coupled with minimal genomes containing high-affinity transporters enables unusually efficient metabolism for oxidizing dissolved organic matter in the worldâ€™s oceans that could support vast population sizes despite phage susceptibility. These ideas are important for understanding plankton ecology because they emphasize the potentially important role of top-down mechanisms in predation, thus determining the size of SAR11 populations and their concomitant role in biogeochemical cycling. Here we report the isolation of diverse SAR11 viruses belonging to two virus families in culture, for which we propose the name â€˜pelagiphageâ€™, after their host. Notably, the pelagiphage genomes were highly represented in marine viral metagenomes, demonstrating their importance in nature. One of the new phages, HTVC010P, represents a new podovirus subfamily more abundant than any seen previously, in all data sets tested, and may represent one of the most abundant virus subfamilies in the biosphere. This discovery disproves the theory that SAR11 cells are immune to viral predation and is consistent with the interpretation that the success of this highly abundant microbial clade is the result of successfully evolved adaptation to resource competition.
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                    Figure 1: 
                        Transmission electron microscopy images of isolated pelagiphages.
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Figure 2: 
                        Phylogenetic analysis of the pelagiphages.
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Figure 3: 
                        Abundance of pelagiphage relative to representative cyanophages and roseophage SIO1.
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                Data deposits

                Viral genome sequences and annotations have been deposited at GenBank/EMBL/DDBJ under accession codes: KC465898 (HTVC10P), KC465899 (HTVC008M), KC465900 (HTVC011P) and KC465901 (HTVC019P). Scripts and data used to generate the figures in this manuscript are available at http://giovannonilab.science.oregonstate.edu/publications.
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Bacteria of the SAR11 clade â€” named originally following their discovery in the Sargasso Sea â€” are by far the most abundant microbes in the world's oceans, and as such are an important factor in carbon cycling. This study describes the isolation and subsequent culture of several viruses that infect SAR11 from water samples taken on the Oregon coast and off Bermuda. Metagenomic analysis reveals that these 'pelagiphages' are abundant in the Pacific Ocean. These findings argue against a recent hypothesis developed to explain the success of SAR11 â€” that they might be immune to viral predation. Rather, the authors suggest, SAR1's dominance may reflect successfully evolved adaptation to resource competition.
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