







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 30 September 2012



                    Structure-based prediction of protein–protein interactions on a genome-wide scale

                    	Qiangfeng Cliff Zhang1,2,3 na1, 
	Donald Petrey1,2,3 na1, 
	Lei Deng2,3,4, 
	Li Qiang5, 
	Yu Shi6, 
	Chan Aye Thu2, 
	Brygida Bisikirska3, 
	Celine Lefebvre3,7, 
	Domenico Accili5, 
	Tony Hunter6, 
	Tom Maniatis2, 
	Andrea Califano2,3,7,8 & 
	…
	Barry Honig1,2,3 

Show authors

                    

                    
                        
    Nature

                        volume 490, pages 556–560 (2012)Cite this article
                    

                    
        
            	
                        30k Accesses

                    
	
                        503 Citations

                    
	
                            67 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Protein–protein interaction networks


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 06 March 2013

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
The genome-wide identification of pairs of interacting proteins is an important step in the elucidation of cell regulatory mechanisms1,2. Much of our present knowledge derives from high-throughput techniques such as the yeast two-hybrid assay and affinity purification3, as well as from manual curation of experiments on individual systems4. A variety of computational approaches based, for example, on sequence homology, gene co-expression and phylogenetic profiles, have also been developed for the genome-wide inference of protein–protein interactions (PPIs)5,6. Yet comparative studies suggest that the development of accurate and complete repertoires of PPIs is still in its early stages7,8,9. Here we show that three-dimensional structural information can be used to predict PPIs with an accuracy and coverage that are superior to predictions based on non-structural evidence. Moreover, an algorithm, termed PrePPI, which combines structural information with other functional clues, is comparable in accuracy to high-throughput experiments, yielding over 30,000 high-confidence interactions for yeast and over 300,000 for human. Experimental tests of a number of predictions demonstrate the ability of the PrePPI algorithm to identify unexpected PPIs of considerable biological interest. The surprising effectiveness of three-dimensional structural information can be attributed to the use of homology models combined with the exploitation of both close and remote geometric relationships between proteins.
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                    Figure 1: Predicting protein–protein interactions using PrePPI.



Figure 2: ROC curve and Venn diagram for PrePPI predictions and high-throughput experiments in yeast.



Figure 3: Models for the PPI formed between PRKD1 and PRKCE, and EEF1D and VHL using homology models and remote structural relationships.
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Nature 490, 556–560 (2012); doi:10.1038/nature11503 In this Letter, one of the points shown in Fig. 2 and Supplementary Figs 8, 9 and Supplementary Table 4 reflects the presence of interactions that had been erroneously deposited from a previous publication1 into the IntAct database. We have now used the MINT database to retrieve these interactions, and Fig.
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