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            Abstract
Integrase is an essential retroviral enzyme that binds both termini of linear viral DNA and inserts them into a host cell chromosome. The structure of full-length retroviral integrase, either separately or in complex with DNA, has been lacking. Furthermore, although clinically useful inhibitors of HIV integrase have been developed, their mechanism of action remains speculative. Here we present a crystal structure of full-length integrase from the prototype foamy virus in complex with its cognate DNA. The structure shows the organization of the retroviral intasome comprising an integrase tetramer tightly associated with a pair of viral DNA ends. All three canonical integrase structural domains are involved in extensive proteinâ€“DNA and proteinâ€“protein interactions. The binding of strand-transfer inhibitors displaces the reactive viral DNA end from the active site, disarming the viral nucleoprotein complex. Our findings define the structural basis of retroviral DNA integration, and will allow modelling of the HIV-1 intasome to aid in the development of antiretroviral drugs.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Architecture of the PFV intasome.
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Figure 2: 
                        Sequence-specific proteinâ€“DNA interactions.
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Figure 3: 
                        PFV IN active site in committed and drug-bound states.
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Figure 4: 
                        Predicted target DNA binding orientation.
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        Editorial Summary
The retroviral intasome
The integrase protein of retroviruses such as HIV-1 catalyses insertion of the viral genome into the host's, where the virus is able to persist in a cell indefinitely. As integration is critical for viral replication, integrase has been a target for drug development, and several inhibitors â€” including raltegravir and elvitegravir â€” are used therapeutically or are undergoing clinical trial. The search for new antiretroviral drugs has been hampered by the lack of a structure of the integrase complex (or intasome) on substrate DNA. Now the crystal structure of full-length retroviral integrase from the non-pathogenic retrovirus known as prototype foamy virus has been determined, in complex with its cognate viral DNA. As well as revealing details of the biochemistry of the integration reaction, the structure shows how current inhibitors affect this process.
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