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            Abstract
Cysteine is the most intrinsically nucleophilic amino acid in proteins, where its reactivity is tuned to perform diverse biochemical functions. The absence of a consensus sequence that defines functional cysteines in proteins has hindered their discovery and characterization. Here we describe a proteomics method to profile quantitatively the intrinsic reactivity of cysteine residues en masse directly in native biological systems. Hyper-reactivity was a rare feature among cysteines and it was found to specify a wide range of activities, including nucleophilic and reductive catalysis and sites of oxidative modification. Hyper-reactive cysteines were identified in several proteins of uncharacterized function, including a residue conserved across eukaryotic phylogeny that we show is required for yeast viability and is involved in iron-sulphur protein biogenesis. We also demonstrate that quantitative reactivity profiling can form the basis for screening and functional assignment of cysteines in computationally designed proteins, where it discriminated catalytically active from inactive cysteine hydrolase designs.




            
                
                    

    
        
            
                
                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: 
                        A quantitative approach to globally profile cysteine reactivity in proteomes.
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Figure 2: 
                        Hyper-reactive cysteines are highly enriched in functional residues.
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Figure 3: 
                        Functional characterization of the hyper-reactive cysteines in PRMT1.
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Figure 4: 
                        Functional characterization of YHR122W/FAM96B.
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Figure 5: 
                        Quantitative reactivity profiling predicts functional cysteines in designed proteins.
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        Editorial Summary
The cysteines that really count
Cysteine residues are often active in the catalytic or regulatory sites of proteins because of the extremely nucleophilic nature of their thiol side chains. Side-chain reactivity varies widely depending on the local protein micro-environment, but a new technique termed 'quantitative reactivity profiling', combining activity-based small-molecule probes with mass spectrometry, makes it possible to measure the intrinsic reactivity of cysteine residues. Hyper-reactive cysteines were identified in several proteins of unknown function, including a residue conserved across eukaryotes that is required for yeast viability and is involved in iron-sulphur protein biogenesis.
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