





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A synthetic stroma-free germinal center niche using material-surface driven polyvalent signaling efficiently induces antigen-specific humoral immunity ex vivo
  
      Kyung-Ho Roh, Hannah K. Wilson, Pallab Pradhan, Kevin Bai, Caitlin D. Bohannon, Gordon Dale, Jardin Leleux, Joshy Jacob, Krishnendu Roy

  
      doi: https://doi.org/10.1101/194456 

  
  
  

Kyung-Ho Roh 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

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


Hannah K. Wilson 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

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


Pallab Pradhan 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

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


Kevin Bai 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

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


Caitlin D. Bohannon 
2Division of Microbiology and Immunology, Emory Vaccine Center, Emory University School of Medicine, Atlanta, GA 30322, USA.

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


Gordon Dale 
2Division of Microbiology and Immunology, Emory Vaccine Center, Emory University School of Medicine, Atlanta, GA 30322, USA.

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


Jardin Leleux 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

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


Joshy Jacob 
2Division of Microbiology and Immunology, Emory Vaccine Center, Emory University School of Medicine, Atlanta, GA 30322, USA.

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


Krishnendu Roy 
1The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA 30332, USA.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
krish.roy@gatech.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
B cells play a major role in the adaptive immune response by producing antigen-specific antibodies against pathogens and imparting immunological memory. Following infection or vaccination, antibody-secreting B cells and memory B cells are generated in specialized regions of lymph nodes and spleens, called germinal centers. Here, we report a fully synthetic ex-vivo system that recapitulates the generation of antigen-specific germinal-center (GC) like B cells using material-surface driven polyvalent signaling. This synthetic germinal center (sGC) reaction was effectively induced using biomaterial-based artificial “follicular T helper cells (TFH)” that provided both natural CD40-CD40L ligation as well as crosslinking of CD40; and by mimicking artificial “follicular dendritic cells (FDC)” to provide efficient, polyvalent antigen presentation. The artificial sGC reaction resulted in efficient B cell expansion, immunoglobulin (Ig) class switching, and expression of germinal center phenotypes. Antigen presentation during sGC reaction selectively enhanced the antigen-specific B cell population and induced somatic hyper-mutations for potential affinity maturation. The resulting B cell population consisted primarily of GC-like B cells (centrocytes) as well as some plasma-like B cells expressing CD138. With concurrent cell sorting, we successfully created highly enriched populations of antigen-specific B cells. Adoptive transfer of these GC-like B cells into non-irradiated isogeneic or non-lethally irradiated congenic recipient mice showed successful engraftment and survival of the donor cells for the 4 week test period. We show that this material-surface driven sGC reaction can be successfully applied to not only splenic B cells but also B cells isolated from more therapeutically relevant sources such as peripheral blood mononuclear cells (PBMCs), thus making our current work an exciting prospect in the new era of personalized medicine and custom-immunotherapy.
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