





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Elucidating the differences in the molecular mechanism of receptor binding between 2019-nCoV and the SARS-CoV viruses using computational tools
  
      Hien T. T. Lai, Ly H. Nguyen, Agata Kranjc,  View ORCID ProfileToan T. Nguyen, Duc Nguyen-Manh

  
      doi: https://doi.org/10.1101/2020.04.21.053009 

  
  
  

Hien T. T. Lai 
‡Key Laboratory for Multiscale simulation of Complex Systems, University of Science, Vietnam National University, Hanoi, 334 Nguyen Trai street, Thanh Xuan district, Hanoi, Vietnam

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


Ly H. Nguyen 
‡Key Laboratory for Multiscale simulation of Complex Systems, University of Science, Vietnam National University, Hanoi, 334 Nguyen Trai street, Thanh Xuan district, Hanoi, Vietnam
§Master Program in Nanotechnology, Vietnam Japan University, Vietnam National University, Hanoi, Luu Huu Phuoc road, Nam Tu Liem district, Hanoi, Vietnam

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


Agata Kranjc 
∥Institute for Advanced Simulations (IAS)-5/Institute for Neuroscience and Medicine (INM)-9, Forschungszentrum Jülich, 52428 Jülich, Germany

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


Toan T. Nguyen 
‡Key Laboratory for Multiscale simulation of Complex Systems, University of Science, Vietnam National University, Hanoi, 334 Nguyen Trai street, Thanh Xuan district, Hanoi, Vietnam

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Toan T. Nguyen
	For correspondence: 
toannt@vnu.edu.vn


Duc Nguyen-Manh 
⊥CCFE, United Kingdom Atomic Energy Authority, Abingdon, OX14 3DB, United Kingdom

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The outbreak of the 2019-nCoV coronavirus causing severe acute respiratory syndrome which can be fatal, especially in elderly population, has been declared a pandemic by the World Health Organization. Many biotechnology laboratories are rushing to develop therapeutic antibodies and antiviral drugs for treatment of this viral disease. The viral CoV spike (S) glycoprotein is one of the main targets for pharmacological intervention. Its receptor-binding domain (RBD) interacts with the human ACE2 receptor ensuring the entry of the viral genomes into the host cell. In this work, we report on the differences in the binding of the RBD of the previous coronavirus SARS-CoV and of the newer 2019-nCoV coronavirus to the human ACE2 receptor using atomistic molecular dynamics techniques. Our results show major mutations in the 2019-nCoV RBD with respect to the SARS-CoV RBD occurring at the interface of RBD-ACE2 complex. These mutations make the 2019-nCoV RBD protein backbone much more flexible, hydrophobic interactions are reduced and additional polar/charged residues appear at the interface. We observe that higher flexibility of the 2019-nCoV RBD with respect to the SARS-CoV RBD leads to a bigger binding interface between the 2019-nCoV RBD and ACE2 and to about 20% more contacts between them in comparison with SARS-CoV. Taken together, the 2019-nCoV RBD shows more stable binding interface and higher binding affinity for the ACE2 receptor. The mutations not only stabilize the binding interface, they also lead to overall more stable 2019-nCoV RBD protein structure, even far from the binding interface. Our results on the molecular differences in the binding between the two viruses can provide important inputs for development of appropriate antiviral treatments of the new viruses, addressing the necessity of ongoing pandemics.
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