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            Abstract
IgE antibodies bind the high-affinity IgE Fc receptor (FcεRI), found primarily on mast cells and basophils, and trigger inflammatory cascades of the allergic response1,2. Inhibitors of IgE–FcεRI binding have been identified and an anti-IgE therapeutic antibody (omalizumab) is used to treat severe allergic asthma3,4. However, preformed IgE–FcεRI complexes that prime cells before allergen exposure dissociate extremely slowly5 and cannot be disrupted by strictly competitive inhibitors. IgE-Fc conformational flexibility indicated that inhibition could be mediated by allosteric or other non-classical mechanisms6,7,8. Here we demonstrate that an engineered protein inhibitor, DARPin E2_79 (refs 9, 10, 11), acts through a non-classical inhibition mechanism, not only blocking IgE–FcεRI interactions, but actively stimulating the dissociation of preformed ligand–receptor complexes. The structure of the E2_79–IgE-Fc3-4 complex predicts the presence of two non-equivalent E2_79 sites in the asymmetric IgE–FcεRI complex, with site 1 distant from the receptor and site 2 exhibiting partial steric overlap. Although the structure is indicative of an allosteric inhibition mechanism, mutational studies and quantitative kinetic modelling indicate that E2_79 acts through a facilitated dissociation mechanism at site 2 alone. These results demonstrate that high-affinity IgE–FcεRI complexes can be actively dissociated to block the allergic response and suggest that protein–protein complexes may be more generally amenable to active disruption by macromolecular inhibitors.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        A fluorescence-quenching assay reveals different classes of IgE-directed inhibitors.
                      


Figure 2: 
                        DARPin E2_79 binds IgE-Cε3 domains outside the FcεRIα binding site.
                      


Figure 3: 
                        Binding and inhibition activities of E2_79 mutants.
                      


Figure 4: 
                        Kinetic modelling of SPR data points to a facilitated dissociation mechanism for E2_79.
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                Data deposits

                The structure factors and model for the E2_79–C335 IgE complex have been deposited in the Protein Data Bank under accession code 4GRG.
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        Editorial Summary
An anti-IgE DARPin–Fc complex dissected
The interaction between immunoglobulin E (IgE) and its receptor Fc?RI underlies many allergic responses. In this manuscript, Jardetzky and colleagues present the structure of a newly engineered ankyrin-repeat protein inhibitor (DARPin), and show that it not only blocks the receptor–ligand interaction but also dissociates previously formed complexes. The inhibitor is shown to act through a facilitated dissociation mechanism. The results demonstrate that IgE–Fc conformational fluctuations are dynamic and can be targeted by allosteric modulators to block the allergic response.
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