





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The altered entry pathway and antigenic distance of the SARS-CoV-2 Omicron variant map to separate domains of spike protein
  
       View ORCID ProfileThomas P. Peacock,  View ORCID ProfileJonathan C. Brown,  View ORCID ProfileJie Zhou,  View ORCID ProfileNazia Thakur,  View ORCID ProfileKsenia Sukhova, Joseph Newman,  View ORCID ProfileRuthiran Kugathasan,  View ORCID ProfileAda W.C. Yan, Wilhelm Furnon,  View ORCID ProfileGiuditta De Lorenzo,  View ORCID ProfileVanessa M. Cowton,  View ORCID ProfileDorothee Reuss, Maya Moshe,  View ORCID ProfileJessica L. Quantrill,  View ORCID ProfileOlivia K. Platt,  View ORCID ProfileMyrsini Kaforou, Arvind H. Patel, Massimo Palmarini,  View ORCID ProfileDalan Bailey,  View ORCID ProfileWendy S. Barclay

  
      doi: https://doi.org/10.1101/2021.12.31.474653 

  
  
  

Thomas P. Peacock 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Thomas P. Peacock


Jonathan C. Brown 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jonathan C. Brown


Jie Zhou 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jie Zhou


Nazia Thakur 
2The Pirbright Institute, Woking, Surrey, UK, GU24 0NF
3The Jenner Institute, Nuffield Department of Medicine, University of Oxford, Oxford, UK, OX3 7DQ

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Nazia Thakur


Ksenia Sukhova 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ksenia Sukhova


Joseph Newman 
2The Pirbright Institute, Woking, Surrey, UK, GU24 0NF

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


Ruthiran Kugathasan 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ruthiran Kugathasan


Ada W.C. Yan 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ada W.C. Yan


Wilhelm Furnon 
4MRC-University of Glasgow Centre for Virus Research, Glasgow, UK, G61 1QH

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


Giuditta De Lorenzo 
4MRC-University of Glasgow Centre for Virus Research, Glasgow, UK, G61 1QH

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Giuditta De Lorenzo


Vanessa M. Cowton 
4MRC-University of Glasgow Centre for Virus Research, Glasgow, UK, G61 1QH

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Vanessa M. Cowton


Dorothee Reuss 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dorothee Reuss


Maya Moshe 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

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


Jessica L. Quantrill 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jessica L. Quantrill


Olivia K. Platt 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Olivia K. Platt


Myrsini Kaforou 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Myrsini Kaforou


Arvind H. Patel 
4MRC-University of Glasgow Centre for Virus Research, Glasgow, UK, G61 1QH

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


Massimo Palmarini 
4MRC-University of Glasgow Centre for Virus Research, Glasgow, UK, G61 1QH

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


Dalan Bailey 
2The Pirbright Institute, Woking, Surrey, UK, GU24 0NF

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dalan Bailey


Wendy S. Barclay 
1Department of Infectious Disease, Imperial College London, UK, W2 1PG

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Wendy S. Barclay
	For correspondence: 
w.barclay@imperial.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The SARS-CoV-2 Omicron/BA.1 lineage emerged in late 2021 and rapidly displaced the Delta variant before being overtaken itself globally by, the Omicron/BA.2 lineage in early 2022. Here, we describe how Omicron BA.1 and BA.2 show a lower severity phenotype in a hamster model of pathogenicity which maps specifically to the spike gene. We further show that Omicron is attenuated in a lung cell line but replicates more rapidly, albeit to lower peak titres, in human primary nasal cells. This replication phenotype also maps to the spike gene. Omicron spike (including the emerging Omicron lineage BA.4) shows attenuated fusogenicity and a preference for cell entry via the endosomal route. We map the altered Omicron spike entry route and partially map the lower fusogenicity to the S2 domain, particularly the substitution N969K. Finally, we show that pseudovirus with Omicron spike, engineered in the S2 domain to confer a more Delta-like cell entry route retains the antigenic properties of Omicron. This shows a distinct separation between the genetic determinants of these two key Omicron phenotypes, raising the concerning possibility that future variants with large antigenic distance from currently circulating and vaccine strains will not necessarily display the lower intrinsic severity seen during Omicron infection.
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