







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 12 December 2010



                    The GD1a glycan is a cellular receptor for adenoviruses causing epidemic keratoconjunctivitis

                    	Emma C Nilsson1, 
	Rickard J Storm1, 
	Johannes Bauer2, 
	Susanne M C Johansson1, 
	Aivar Lookene3, 
	Jonas Ångström4, 
	Mattias Hedenström5, 
	Therese L Eriksson1, 
	Lars Frängsmyr1, 
	Simon Rinaldi6, 
	Hugh J Willison6, 
	Fatima Pedrosa Domellöf7,8, 
	Thilo Stehle2,9 & 
	…
	Niklas Arnberg1,10 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 17, pages 105–109 (2011)Cite this article
                    

                    
        
            	
                        3791 Accesses

                    
	
                        165 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Molecular biology
	Structural biology
	Viral infection


    


                
    
    

    
    

                
            


        
            Abstract
Adenovirus type 37 (Ad37) is a leading cause of epidemic keratoconjunctivitis (EKC)1,2, a severe and highly contagious ocular disease. Whereas most other adenoviruses infect cells by engaging CD46 or the coxsackie and adenovirus receptor (CAR), Ad37 binds previously unknown sialic acid–containing cell surface molecules3,4. By glycan array screening, we show here that the receptor-recognizing knob domain of the Ad37 fiber protein specifically binds a branched hexasaccharide that is present in the GD1a ganglioside and that features two terminal sialic acids. Soluble GD1a glycan and GD1a-binding antibodies efficiently prevented Ad37 virions from binding and infecting corneal cells. Unexpectedly, the receptor is constituted by one or more glycoproteins containing the GD1a glycan motif rather than the ganglioside itself, as shown by binding, infection and flow cytometry experiments. Molecular modeling, nuclear magnetic resonance and X-ray crystallography reveal that the two terminal sialic acids dock into two of three previously established sialic acid–binding sites in the trimeric Ad37 knob. Surface plasmon resonance analysis shows that the knob–GD1a glycan interaction has high affinity. Our findings therefore form a basis for the design and development of sialic acid–containing antiviral drugs for topical treatment of EKC.
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                    Figure 1: Glycan array of Ad37 knob interactions with 260 different glycans.[image: ]


Figure 2: Ad37 binding to the corneal epithelial cell surface depends on fiber knob binding to molecules containing the GD1a glycan.[image: ]


Figure 3: X-ray crystallography and functional analysis of the Ad37 knob-GD1a glycan complex.[image: ]


Figure 4: Surface plasmon resonance analysis of GD1a glycan binding to immobilized Ad37 knob protein.[image: ]
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