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            Key Points

                	
                  Serine hydrolases are one of the largest and most diverse classes of enzymes found in eukaryotes and prokaryotes, including âˆ¼240 members in humans.

                
	
                  Several clinically approved drugs target serine hydrolases. Prominent among these therapeutics are inhibitors of thrombin, acetylcholinesterase and dipeptidyl peptidase 4 that are used to treat clotting disorders, Alzheimer's disease-associated dementia and diabetes, respectively.

                
	
                  Many serine hydrolases have recently emerged as enzymes with therapeutic potential and are the focus of intense inhibitor discovery efforts.

                
	
                  Compounds that act through covalent mechanisms have proved to be especially effective at selectively inhibiting serine hydrolases. Here, we highlight the mechanism-based electrophiles that have successfully formed the basis of selective, in vivo-active inhibitors (including several approved drugs) and also review promising new chemotypes that have recently been discovered.

                
	
                  Activity-based protein profiling has facilitated the discovery of dysregulated serine hydrolases in disease and has enabled the rapid development of selective inhibitors for the functional characterization of these enzymes.

                


              

Abstract
Serine hydrolases perform crucial roles in many biological processes, and several of these enzymes are targets of approved drugs for indications such as type 2 diabetes, Alzheimer's disease and infectious diseases. Despite this, most of the human serine hydrolases (of which there are more than 200) remain poorly characterized with respect to their physiological substrates and functions, and the vast majority lack selective, in vivo-active inhibitors. Here, we review the current state of pharmacology for mammalian serine hydrolases, including marketed drugs, compounds that are under clinical investigation and selective inhibitors emerging from academic probe development efforts. We also highlight recent methodological advances that have accelerated the rate of inhibitor discovery and optimization for serine hydrolases, which we anticipate will aid in their biological characterization and, in some cases, therapeutic validation.




            
                
                    

    
        
            
                
                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 12 print issues and online access
$209.00 per year
only $17.42 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: Schematic representation of the serine hydrolase catalytic cycle.[image: ]


Figure 2: The human serine hydrolases.[image: ]


Figure 3: Activity-based protein profiling for enzyme and inhibitor discovery.[image: ]


Figure 4: Fluorescence polarization-ABPP platform for high-throughput screening.[image: ]
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