





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        SARS-CoV-2 RBD mutations, ACE2 genetic polymorphism, and stability of the virus-receptor complex: The COVID-19 host-pathogen nexus
  
       View ORCID ProfileDana Ashoor,  View ORCID ProfileNoureddine Ben Khalaf, Maryam Marzouq, Hamdi Al Jarjanazi, M.Dahmani Fathallah

  
      doi: https://doi.org/10.1101/2020.10.23.352344 

  
  
  

Dana Ashoor 
*Department of Life Sciences, Health Biotechnology Program, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dana Ashoor


Noureddine Ben Khalaf 
*Department of Life Sciences, Health Biotechnology Program, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Noureddine Ben Khalaf


Maryam Marzouq 
*Department of Life Sciences, Health Biotechnology Program, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain

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


Hamdi Al Jarjanazi 
*Department of Life Sciences, Health Biotechnology Program, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain
§Environmental Monitoring and Reporting Branch, Ontario Ministry of the Environment, Conservation and Parks, Toronto, Ontario, Canada

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


M.Dahmani Fathallah 
*Department of Life Sciences, Health Biotechnology Program, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain
#King Fahad Chair for Health Biotechnology, College of Graduate Studies, Arabian Gulf University, PO Box 26671, Manama, Kingdom of Bahrain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
d.fathallah@agu.edu.bh




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
We herein report a computational study on the implications of SARS-CoV-2 RBD mutations and the Angiotensin Converting Enzyme 2 (ACE2) receptor genetic variations on the stability of the virus-host association. In silico analysis of the complex between the virus’ mutated forms and ACE2 isoform 1 showed that out of 351 RBD point mutations, 83% destabilizes the complex, while 17% have mild stabilizing effect. Study of the complex SARS-CoV-2 Wuhan strain RBD region /ACE2 isoform 1, 6LZG PDB 3D model revealed 18 contact residues. Interestingly, mutations occurring in 15 out of these residues show variations in the patterns of polar and hydrophobic interactions as compared to the original complex. Similarly, comparison of the effect on the complex stability of different ACE2 variants showed that the pattern of molecular interactions and the virus-receptor complex stability varies also according to ACE2 polymorphism. This could explain the large inter-individual variation of disease susceptibility and/or severity. The observation of a high variability in the interactions patterns highlights the complexity of the molecular interplay between SARS-CoV-2 and the ACE2 receptor. We infer that it is important to consider both ACE2 genetic variants and SARS-CoV-2 RBD mutations to assess the stability of the virus-receptor association and evaluate the infectivity of circulating SARS-CoV-2. These findings point toward the importance of individuals genetic typing of the circulating viral form as well as the ACE2 receptor. This will offer a good molecular ground to adjust the mitigation efforts for a better control of the virus spreading.
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