





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cross-reactive coronavirus antibodies with diverse epitope specificities and extra-neutralization functions
  
      Andrea R. Shiakolas, Kevin J. Kramer, Daniel Wrapp, Simone I. Richardson, Alexandra Schäfer, Steven Wall, Nianshuang Wang, Katarzyna Janowska, Kelsey A. Pilewski, Rohit Venkat, Rob Parks, Nelia P. Manamela, Nagarajan Raju, Emilee Friedman Fechter, Clinton M. Holt, Naveenchandra Suryadevara, Rita E. Chen, David R. Martinez, Rachel S. Nargi, Rachel E. Sutton, Julie E. Ledgerwood,  View ORCID ProfileBarney S. Graham, Michael S. Diamond, Barton F. Haynes, Priyamvada Acharya,  View ORCID ProfileRobert H. Carnahan, James E. Crowe Jr, Ralph S. Baric, Lynn Morris, Jason S. McLellan, Ivelin S. Georgiev

  
      doi: https://doi.org/10.1101/2020.12.20.414748 

  
  
  

Andrea R. Shiakolas 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
2Department of Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Kevin J. Kramer 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
2Department of Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Daniel Wrapp 
3Department of Molecular Biosciences, The University of Texas at Austin, Austin, TX, 78712, USA

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


Simone I. Richardson 
4National Institute for Communicable Diseases of the National Health Laboratory Service, Johannesburg 2131, South Africa

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


Alexandra Schäfer 
5Department of Epidemiology, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27516, USA

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


Steven Wall 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Nianshuang Wang 
3Department of Molecular Biosciences, The University of Texas at Austin, Austin, TX, 78712, USA

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


Katarzyna Janowska 
6Division of Structural Biology, Duke University School of Medicine, Durham, NC, 27710, USA

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


Kelsey A. Pilewski 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
2Department of Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Rohit Venkat 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
7Program in Chemical and Physical Biology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Rob Parks 
8Duke Human Vaccine Institute, Duke University School of Medicine, Durham, NC, 27710, USA

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


Nelia P. Manamela 
4National Institute for Communicable Diseases of the National Health Laboratory Service, Johannesburg 2131, South Africa

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


Nagarajan Raju 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
2Department of Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Emilee Friedman Fechter 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Clinton M. Holt 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
7Program in Chemical and Physical Biology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Naveenchandra Suryadevara 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Rita E. Chen 
9Department of Pathology & Immunology, Washington University School of Medicine, St. Louis, MO, 63110, USA
10Department of Medicine, Washington University School of Medicine, St. Louis, MO, 63110, USA

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


David R. Martinez 
5Department of Epidemiology, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27516, USA

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


Rachel S. Nargi 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Rachel E. Sutton 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Julie E. Ledgerwood 
11Vaccine Research Center, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD, 20892, USA

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


Barney S. Graham 
11Vaccine Research Center, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD, 20892, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Barney S. Graham


Michael S. Diamond 
9Department of Pathology & Immunology, Washington University School of Medicine, St. Louis, MO, 63110, USA
10Department of Medicine, Washington University School of Medicine, St. Louis, MO, 63110, USA
12Department of Molecular Microbiology, Washington University School of Medicine, St. Louis, MO, 63110, USA

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


Barton F. Haynes 
8Duke Human Vaccine Institute, Duke University School of Medicine, Durham, NC, 27710, USA

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


Priyamvada Acharya 
6Division of Structural Biology, Duke University School of Medicine, Durham, NC, 27710, USA
8Duke Human Vaccine Institute, Duke University School of Medicine, Durham, NC, 27710, USA

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


Robert H. Carnahan 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
13Department of Pediatrics, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Robert H. Carnahan


James E. Crowe Jr
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
13Department of Pediatrics, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

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


Ralph S. Baric 
5Department of Epidemiology, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27516, USA

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


Lynn Morris 
4National Institute for Communicable Diseases of the National Health Laboratory Service, Johannesburg 2131, South Africa

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


Jason S. McLellan 
3Department of Molecular Biosciences, The University of Texas at Austin, Austin, TX, 78712, USA

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


Ivelin S. Georgiev 
1Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
2Department of Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
14Vanderbilt Institute for Infection, Immunology, and Inflammation, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
15Department of Electrical Engineering and Computer Science, Vanderbilt University Medical Center, Nashville, TN, 37232, USA
16Center for Structural Biology, Vanderbilt University, Nashville, TN, 37232, USA
17Program in Computational Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN, 37232, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
ivelin.georgiev@vanderbilt.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The continual emergence of novel coronavirus (CoV) strains, like SARS-CoV-2, highlights the critical need for broadly reactive therapeutics and vaccines against this family of viruses. Coronavirus spike (S) proteins share common structural motifs that could be vulnerable to cross-reactive antibody responses. To study this phenomenon in human coronavirus infection, we applied a high-throughput sequencing method called LIBRA-seq (Linking B cell receptor to antigen specificity through sequencing) to a SARS-CoV-1 convalescent donor sample. We identified and characterized a panel of six monoclonal antibodies that cross-reacted with S proteins from the highly pathogenic SARS-CoV-1 and SARS-CoV-2 and demonstrated a spectrum of reactivity against other coronaviruses. Epitope mapping revealed that these antibodies recognized multiple epitopes on SARS-CoV-2 S, including the receptor binding domain (RBD), N-terminal domain (NTD), and S2 subunit. Functional characterization demonstrated that the antibodies mediated a variety of Fc effector functions in vitro and mitigated pathological burden in vivo. The identification of cross-reactive epitopes recognized by functional antibodies expands the repertoire of targets for pan-coronavirus vaccine design strategies that may be useful for preventing potential future coronavirus outbreaks.

Competing Interest Statement
A.R.S. and I.S.G are co-founders of AbSeek Bio. A.R.S., K.J.K, I.S.G., D.W., N.W., and J.S.M are listed as inventors on patents filed describing the antibodies described here. D.W., J.S.M, B.S.G, and N.W. are also listed as inventors on U.S. patent application no. 62/972,886 (2019-nCoV Vaccine). M.S.D. is a consultant for Inbios, Vir Biotechnology, NGM Biopharmaceuticals, and Carnival Corporation and on the Scientific Advisory Boards of Moderna and Immunome. The Diamond laboratory has unrelated sponsored research agreements from Emergent BioSolutions, Moderna and Vir Biotechnology. J.E.C. has served as a consultant for Eli Lilly, GlaxoSmithKline and Luna Biologics, is a member of the Scientific Advisory Boards of CompuVax and Meissa Vaccines and is Founder of IDBiologics. The Crowe laboratory at Vanderbilt University Medical Center has received sponsored research agreements from IDBiologics and AstraZeneca. R.S.B. has competing interests associated with Eli Lily, Takeda and Pfizer. The Georgiev laboratory at Vanderbilt University Medical Center has received unrelated funding from Takeda Pharmaceuticals.



  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted December 20, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Cross-reactive coronavirus antibodies with diverse epitope specificities and extra-neutralization functions



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Cross-reactive coronavirus antibodies with diverse epitope specificities and extra-neutralization functions
    

  
      Andrea R. Shiakolas, Kevin J. Kramer, Daniel Wrapp, Simone I. Richardson, Alexandra Schäfer, Steven Wall, Nianshuang Wang, Katarzyna Janowska, Kelsey A. Pilewski, Rohit Venkat, Rob Parks, Nelia P. Manamela, Nagarajan Raju, Emilee Friedman Fechter, Clinton M. Holt, Naveenchandra Suryadevara, Rita E. Chen, David R. Martinez, Rachel S. Nargi, Rachel E. Sutton, Julie E. Ledgerwood, Barney S. Graham, Michael S. Diamond, Barton F. Haynes, Priyamvada Acharya, Robert H. Carnahan, James E. Crowe Jr, Ralph S. Baric, Lynn Morris, Jason S. McLellan, Ivelin S. Georgiev

  
      bioRxiv 2020.12.20.414748; doi: https://doi.org/10.1101/2020.12.20.414748 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Cross-reactive coronavirus antibodies with diverse epitope specificities and extra-neutralization functions
    

  
      Andrea R. Shiakolas, Kevin J. Kramer, Daniel Wrapp, Simone I. Richardson, Alexandra Schäfer, Steven Wall, Nianshuang Wang, Katarzyna Janowska, Kelsey A. Pilewski, Rohit Venkat, Rob Parks, Nelia P. Manamela, Nagarajan Raju, Emilee Friedman Fechter, Clinton M. Holt, Naveenchandra Suryadevara, Rita E. Chen, David R. Martinez, Rachel S. Nargi, Rachel E. Sutton, Julie E. Ledgerwood, Barney S. Graham, Michael S. Diamond, Barton F. Haynes, Priyamvada Acharya, Robert H. Carnahan, James E. Crowe Jr, Ralph S. Baric, Lynn Morris, Jason S. McLellan, Ivelin S. Georgiev

  
      bioRxiv 2020.12.20.414748; doi: https://doi.org/10.1101/2020.12.20.414748 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Immunology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14867)

	Cancer Biology (12002)

	Cell Biology (17274)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11796)

	Microbiology (27875)

	Molecular Biology (11486)

	Neuroscience (60509)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  