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            Abstract
Desmosomes are cadherin-based adhesive intercellular junctions, which are present in tissues such as heart and skin. Despite considerable efforts, the molecular interfaces that mediate adhesion remain obscure. Here we apply cryo-electron tomography of vitreous sections from human epidermis to visualize the three-dimensional molecular architecture of desmosomal cadherins at close-to-native conditions. The three-dimensional reconstructions show a regular array of densities at ∼70 Å intervals along the midline, with a curved shape resembling the X-ray structure of C-cadherin, a representative ‘classical’ cadherin. Model-independent three-dimensional image processing of extracted sub-tomograms reveals the cadherin organization. After fitting the C-cadherin atomic structure into the averaged sub-tomograms, we see a periodic arrangement of a trans W-like and a cis V-like interaction corresponding to molecules from opposing membranes and the same cell membrane, respectively. The resulting model of cadherin organization explains existing two-dimensional data and yields insights into a possible mechanism of cadherin-based cell adhesion.




            
                
                    

    
        
            
                
                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: 
                        Visualization of the desmosomal region.
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Figure 2: 
                        Tomographic slices of the desmosome.
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Figure 3: 
                        Visualization of the average of the sub-tomograms.
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Figure 4: 
                        Stereo view of the C-cadherin X-ray structures
                        14
                         fitted to the average of the sub-tomograms (see also Supplementary Movie 2).
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Figure 5: Comparison of the fitted cadherins with the manually adjusted model of the interfaces of N-cadherin15. [image: ]


Figure 6: 
                        Comparison of the modelled desmosome with 2D transmission CEMOVIS data of the skin.
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                Data deposits

                The cadherin map has been deposited in the EBI Macromolecular Structure Database with accession number EMD-1374. The software is available at http://www-db.embl.de/jss/EmblGroupsHD/g_247?sP=7 or on request.
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