





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Structure of papain-like protease from SARS-CoV-2 and its complexes with non-covalent inhibitors
  
      Jerzy Osipiuk, Saara-Anne Azizi, Steve Dvorkin, Michael Endres, Robert Jedrzejczak, Krysten A. Jones, Soowon Kang, Rahul S. Kathayat, Youngchang Kim, Vladislav G. Lisnyak, Samantha L. Maki, Vlad Nicolaescu, Cooper A. Taylor, Christine Tesar, Yu-An Zhang, Zhiyao Zhou, Glenn Randall, Karolina Michalska, Scott A. Snyder, Bryan C. Dickinson, Andrzej Joachimiak

  
      doi: https://doi.org/10.1101/2020.08.06.240192 

  
  
  

Jerzy Osipiuk 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Saara-Anne Azizi 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Steve Dvorkin 
4Department of Microbiology, Ricketts Laboratory, University of Chicago, Chicago, IL, 60367, USA5

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


Michael Endres 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Robert Jedrzejczak 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Krysten A. Jones 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Soowon Kang 
4Department of Microbiology, Ricketts Laboratory, University of Chicago, Chicago, IL, 60367, USA5

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


Rahul S. Kathayat 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Youngchang Kim 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Vladislav G. Lisnyak 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Samantha L. Maki 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Vlad Nicolaescu 
4Department of Microbiology, Ricketts Laboratory, University of Chicago, Chicago, IL, 60367, USA5

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


Cooper A. Taylor 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Christine Tesar 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Yu-An Zhang 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Zhiyao Zhou 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

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


Glenn Randall 
4Department of Microbiology, Ricketts Laboratory, University of Chicago, Chicago, IL, 60367, USA5

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


Karolina Michalska 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

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


Scott A. Snyder 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
andrzejj@anl.gov
dickinson@uchicago.edu
sasnyder@uchicago.edu


Bryan C. Dickinson 
3Department of Chemistry, University of Chicago, Chicago, IL, 60637, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
andrzejj@anl.gov
dickinson@uchicago.edu
sasnyder@uchicago.edu


Andrzej Joachimiak 
1Center for Structural Genomics of Infectious Diseases, Consortium for Advanced Science and Engineering, University of Chicago, Chicago, IL 60637, USA
2Structural Biology Center, X-ray Science Division, Argonne National Laboratory, Argonne, IL 60439, USA
5Department of Biochemistry and Molecular Biology, University of Chicago, Chicago, IL, 60637, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
andrzejj@anl.gov
dickinson@uchicago.edu
sasnyder@uchicago.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The number of new cases world-wide for the COVID-19 disease is increasing dramatically, while efforts to contain Severe Acute Respiratory Syndrome Coronavirus 2 is producing varied results in different countries. There are three key SARS-CoV-2 enzymes potentially targetable with antivirals: papain-like protease (PLpro), main protease (Mpro), and RNA-dependent RNA polymerase. Of these, PLpro is an especially attractive target because it plays an essential role in several viral replication processes, including cleavage and maturation of viral polyproteins, assembly of the replicase-transcriptase complex (RTC), and disruption of host viral response machinery to facilitate viral proliferation and replication. Moreover, this enzyme is conserved across different coronaviruses and promising inhibitors have already been discovered for its SARS-CoV variant. Here we report a substantive body of structural, biochemical, and virus replication studies that identify several inhibitors of the enzyme from SARS-CoV-2 in both wild-type and mutant forms. These efforts include the first structures of wild-type PLpro, the active site C111S mutant, and their complexes with inhibitors, determined at 1.60–2.70 Angstroms. This collection of structures provides fundamental molecular and mechanistic insight to PLpro, and critically, illustrates details for inhibitors recognition and interactions. All presented compounds inhibit the peptidase activity of PLpro in vitro, and some molecules block SARS-CoV-2 replication in cell culture assays. These collated findings will accelerate further structure-based drug design efforts targeting PLpro, with the ultimate goal of identifying high-affinity inhibitors of clinical value for SARS-CoV-2.
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