







    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: 03 February 2005



                    Interaction network containing conserved and essential protein complexes in Escherichia coli

                    	Gareth Butland1, 
	José Manuel Peregrín-Alvarez2, 
	Joyce Li1, 
	Wehong Yang1, 
	Xiaochun Yang1, 
	Veronica Canadien3, 
	Andrei Starostine1, 
	Dawn Richards3, 
	Bryan Beattie3, 
	Nevan Krogan1, 
	Michael Davey1, 
	John Parkinson2,4,5, 
	Jack Greenblatt1,3,5 & 
	…
	Andrew Emili1,5 

Show authors

                    

                    
                        
    Nature

                        volume 433, pages 531–537 (2005)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        898 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Proteins often function as components of multi-subunit complexes. Despite its long history as a model organism1, no large-scale analysis of protein complexes in Escherichia coli has yet been reported. To this end, we have targeted DNA cassettes into the E. coli chromosome to create carboxy-terminal, affinity-tagged alleles of 1,000 open reading frames (∼ 23% of the genome). A total of 857 proteins, including 198 of the most highly conserved, soluble non-ribosomal proteins essential in at least one bacterial species, were tagged successfully, whereas 648 could be purified to homogeneity and their interacting protein partners identified by mass spectrometry. An interaction network of protein complexes involved in diverse biological processes was uncovered and validated by sequential rounds of tagging and purification. This network includes many new interactions as well as interactions predicted based solely on genomic inference or limited phenotypic data2. This study provides insight into the function of previously uncharacterized bacterial proteins and the overall topology of a microbial interaction network, the core components of which are broadly conserved across Prokaryota.
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                    Figure 1: Systematic identification and validation of protein complexes in E. coli.[image: ]


Figure 2: Analysis of affinity-purified protein complexes.[image: ]


Figure 3: Network properties of bacterial protein–protein interactions.[image: ]


Figure 4: Bioinformatic analyses of interacting protein modules.[image: ]
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