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            Abstract
Clostridium difficile, the causative agent of nosocomial antibiotic-associated diarrhoea and pseudomembranous colitis, possesses two main virulence factors: the large clostridial cytotoxins A and B. It has been proposed that toxin B is cleaved by a cytosolic factor of the eukaryotic target cell during its cellular uptake. Here we report that cleavage of not only toxin B, but also all other large clostridial cytotoxins, is an autocatalytic process dependent on host cytosolic inositolphosphate cofactors. A covalent inhibitor of aspartate proteases, 1,2-epoxy-3-(p-nitrophenoxy)propane, completely blocked toxin B function on cultured cells and was used to identify its catalytically active protease site. To our knowledge this is the first report on a bacterial toxin that uses eukaryotic signals for induced autoproteolysis to deliver its toxic domain into the cytosol of target cells. On the basis of our data, we present an integrated model for the uptake and inositolphosphate-induced activation of toxin B.




            
                
                    

    
        
            
                
                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: 
                          Purified cytosolic splenocyte extract in the 
                          in vitro
                           TcdB cleavage assay and mass spectrometry.
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Figure 2: 
                          In vitro
                           cleavage of LCTs by purified splenocyte extracts or inositolhexaphosphate.
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Figure 3: 
                          An integrated model of events necessary for the cellular cytotoxic action of TcdB.
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Clostridium difficile is a major cause of hospital-acquired infection. It is found in the large intestine in some healthy adults and it is attrition among 'good' intestinal bacteria during antibiotic therapy that creates the conditions in which C. difficile toxins cause diarrhoea and colitis. A new study shows that cleavage of all large clostridial cytotoxins is an autocatalytic process — that is, the toxin activates itself — induced by host inositol phosphate cofactors. C. difficile infections are notoriously difficult to treat, so the prospect of targeting drugs at this toxin-activating cleavage is potentially important.
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