





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Omicron breakthrough infection drives cross-variant neutralization and memory B cell formation
  
      Jasmin Quandt,  View ORCID ProfileAlexander Muik, Nadine Salisch, Bonny Gaby Lui, Sebastian Lutz, Kimberly Krüger, Ann-Kathrin Wallisch, Petra Adams-Quack, Maren Bacher, Andrew Finlayson, Orkun Ozhelvaci, Isabel Vogler, Katharina Grikscheit, Sebastian Hoehl, Udo Goetsch, Sandra Ciesek, Özlem Türeci, Ugur Sahin

  
      doi: https://doi.org/10.1101/2022.04.01.486695 

  
  
  

Jasmin Quandt 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Alexander Muik 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alexander Muik


Nadine Salisch 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Bonny Gaby Lui 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Sebastian Lutz 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Kimberly Krüger 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Ann-Kathrin Wallisch 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Petra Adams-Quack 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Maren Bacher 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Andrew Finlayson 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Orkun Ozhelvaci 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Isabel Vogler 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany

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


Katharina Grikscheit 
2Institute for Medical Virology, University Hospital, Goethe University Frankfurt, 60596 Frankfurt am Main, Germany

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


Sebastian Hoehl 
2Institute for Medical Virology, University Hospital, Goethe University Frankfurt, 60596 Frankfurt am Main, Germany

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


Udo Goetsch 
3Health Protection Authority, City of Frankfurt, 60313 Frankfurt, Germany

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


Sandra Ciesek 
2Institute for Medical Virology, University Hospital, Goethe University Frankfurt, 60596 Frankfurt am Main, Germany
4DZIF- German Centre for Infection Research, External Partner Site, 60596 Frankfurt, Germany

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


Özlem Türeci 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany
5HI-TRON – Helmholtz Institute for Translational Oncology Mainz by DKFZ, Obere Zahlbacherstr. 63, 55131 Mainz, Germany

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


Ugur Sahin 
1BioNTech, An der Goldgrube 12, 55131 Mainz, Germany
6TRON gGmbH – Translational Oncology at the University Medical Center of the Johannes Gutenberg, University Freiligrathstraße 12, 55131 Mainz, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
Ugur.Sahin@biontech.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Omicron is the evolutionarily most distinct SARS-CoV-2 variant (VOC) to date and displays multiple amino acid alterations located in neutralizing antibody sites of the spike (S) protein. We report here that Omicron breakthrough infection in BNT162b2 vaccinated individuals results in strong neutralizing activity not only against Omicron, but also broadly against previous SARS-CoV-2 VOCs and against SARS-CoV-1. We found that Omicron breakthrough infection mediates a robust B cell recall response, and primarily expands preformed memory B cells that recognize epitopes shared broadly by different variants, rather than inducing new B cells against strictly Omicron-specific epitopes. Our data suggest that, despite imprinting of the immune response by previous vaccination, the preformed B cell memory pool has sufficient plasticity for being refocused and quantitatively remodeled by exposure to heterologous S protein, thus allowing effective neutralization of variants that evade a previously established neutralizing antibody response.
One Sentence Summary Breakthrough infection in individuals double- and triple-vaccinated with BNT162b2 drives cross-variant neutralization and memory B cell formation.
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