







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 16 March 2006



                    Crystal structure of the non-haem iron halogenase SyrB2 in syringomycin biosynthesis

                    	Leah C. Blasiak1, 
	Frédéric H. Vaillancourt2 nAff3, 
	Christopher T. Walsh2 & 
	…
	Catherine L. Drennan1 

Show authors

                    

                    
                        
    Nature

                        volume 440, pages 368–371 (2006)Cite this article
                    

                    
        
            	
                        6385 Accesses

                    
	
                        307 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Non-haem Fe(ii)/α-ketoglutarate (αKG)-dependent enzymes harness the reducing power of αKG to catalyse oxidative reactions, usually the hydroxylation of unactivated carbons, and are involved in processes such as natural product biosynthesis, the mammalian hypoxic response, and DNA repair1,2. These enzymes couple the decarboxylation of αKG with the formation of a high-energy ferryl-oxo intermediate that acts as a hydrogen-abstracting species2,3,4. All previously structurally characterized mononuclear iron enzymes contain a 2-His, 1-carboxylate motif that coordinates the iron1,2. The two histidines and one carboxylate, known as the ‘facial triad’, form one triangular side of an octahedral iron coordination geometry. A subclass of mononuclear iron enzymes has been shown to catalyse halogenation reactions, rather than the more typical hydroxylation reaction5,6. SyrB2, a member of this subclass, is a non-haem Fe(ii)/αKG-dependent halogenase that catalyses the chlorination of threonine in syringomycin E biosynthesis5. Here we report the structure of SyrB2 with both a chloride ion and αKG coordinated to the iron ion at 1.6 Å resolution. This structure reveals a previously unknown coordination of iron, in which the carboxylate ligand of the facial triad is replaced by a chloride ion.
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                    Figure 1: 
SyrB2 activity in syringomycin E biosynthesis.
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Figure 2: 
Structure of SyrB2 with bound iron, chloride and αKG.
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Figure 3: 
Structural comparisons.
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Figure 4: 
Proposed mechanism for the reaction catalysed by SyrB2.
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