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            Abstract
Saccharides have a central role in the nutrition of all living organisms. Whereas several saccharide uptake systems are shared between the different phylogenetic kingdoms, the phosphoenolpyruvate-dependent phosphotransferase system exists almost exclusively in bacteria. This multi-component system includes an integral membrane protein EIIC that transports saccharides and assists in their phosphorylation. Here we present the crystal structure of an EIIC from Bacillus cereus that transports diacetylchitobiose. The EIIC is a homodimer, with an expansive interface formed between the amino-terminal halves of the two protomers. The carboxy-terminal half of each protomer has a large binding pocket that contains a diacetylchitobiose, which is occluded from both sides of the membrane with its site of phosphorylation near the conserved Hisâ€‰250 and Gluâ€‰334 residues. The structure shows the architecture of this important class of transporters, identifies the determinants of substrate binding and phosphorylation, and provides a framework for understanding the mechanism of sugar translocation.




            
                
                    

    
        
            
                
                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: 
                        Function and structure of ChbC.
                      


Figure 2: 
                        The C-terminal sugar-binding domain.
                      


Figure 3: 
                        Proposed conformational changes in sugar transport.
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Most living organisms metabolize saccharides to generate energy. Cell membranes are impermeable to saccharides, so specialized transport mechanisms are vital. The main saccharide transport mechanism in bacteria is the phosphoenolpyruvate-dependent phosphotransferase system. Zhou and colleagues have solved the X-ray crystal structure of the integral membrane protein EIIC, a phosphorylation-coupled saccharide transporter, from Bacillus cereus. EIIC is the first member of the extremely large phosphotransferase superfamily of proteins for which a structure has been determined. The protein has a novel structural fold and the structure, which is co-crystallized with a diacetylchitobiose, reveals details of the substrate binding site and residues likely to be involved in phosphorylation.
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