





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Structural basis for helicase-polymerase coupling in the SARS-CoV-2 replication-transcription complex
  
       View ORCID ProfileJames Chen,  View ORCID ProfileBrandon Malone, Eliza Llewellyn, Michael Grasso, Patrick M. M. Shelton, Paul Dominic B. Olinares,  View ORCID ProfileKashyap Maruthi,  View ORCID ProfileEd Eng, Hasan Vatandaslar, Brian T. Chait,  View ORCID ProfileTarun Kapoor,  View ORCID ProfileSeth A. Darst,  View ORCID ProfileElizabeth A. Campbell

  
      doi: https://doi.org/10.1101/2020.07.08.194084 

  
  
  

James Chen 
1Laboratory of Molecular Biophysics, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for James Chen


Brandon Malone 
1Laboratory of Molecular Biophysics, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Brandon Malone


Eliza Llewellyn 
1Laboratory of Molecular Biophysics, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Michael Grasso 
2Laboratory of Chemistry and Cell Biology, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Patrick M. M. Shelton 
2Laboratory of Chemistry and Cell Biology, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Paul Dominic B. Olinares 
3Laboratory of Mass Spectrometry and Gaseous Ion Chemistry, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kashyap Maruthi 
4The National Resource for Automated Molecular Microscopy, Simons Electron Microscopy Center, New York Structural Biology Center, New York, NY, 10027 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kashyap Maruthi


Ed Eng 
4The National Resource for Automated Molecular Microscopy, Simons Electron Microscopy Center, New York Structural Biology Center, New York, NY, 10027 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ed Eng


Hasan Vatandaslar 
5Institute of Molecular Health Sciences, ETH Zurich, 8093 Zürich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Brian T. Chait 
3Laboratory of Mass Spectrometry and Gaseous Ion Chemistry, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tarun Kapoor 
2Laboratory of Chemistry and Cell Biology, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Tarun Kapoor


Seth A. Darst 
1Laboratory of Molecular Biophysics, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Seth A. Darst
	For correspondence: 
darst@rockefeller.edu
campbee@rockefeller.edu


Elizabeth A. Campbell 
1Laboratory of Molecular Biophysics, The Rockefeller University, New York, NY, 10065 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Elizabeth A. Campbell
	For correspondence: 
darst@rockefeller.edu
campbee@rockefeller.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    SUMMARY
SARS-CoV-2 is the causative agent of the 2019-2020 pandemic. The SARS-CoV-2 genome is replicated-transcribed by the RNA-dependent RNA polymerase holoenzyme (subunits nsp7/nsp82/nsp12) along with a cast of accessory factors. One of these factors is the nsp13 helicase. Both the holo-RdRp and nsp13 are essential for viral replication and are targets for treating the disease COVID-19. Here we present cryo-electron microscopic structures of the SARS-CoV-2 holo-RdRp with an RNA template-product in complex with two molecules of the nsp13 helicase. The Nidovirus-order-specific N-terminal domains of each nsp13 interact with the N-terminal extension of each copy of nsp8. One nsp13 also contacts the nsp12-thumb. The structure places the nucleic acid-binding ATPase domains of the helicase directly in front of the replicating-transcribing holo-RdRp, constraining models for nsp13 function. We also observe ADP-Mg2+ bound in the nsp12 N-terminal nidovirus RdRp-associated nucleotidyltransferase domain, detailing a new pocket for anti-viral therapeutic development.
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