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            Key Points

                	
                  WD40 repeat (WDR) domains are Î²-propeller domains that act as protein interaction scaffolds in multiprotein complexes.

                
	
                  WDR domain-containing proteins comprise one of the largest protein families in humans and are involved in a diverse array of cellular networks, many of which are disease-associated.

                
	
                  The central cavity of the WDR domain is structurally dynamic and diverse. Potent, selective inhibitors target the central cavity of WD repeat-containing protein 5 (WDR5) and EED, two proteins involved in chromatin complexes. An EED inhibitor has entered clinical trials in oncology.

                
	
                  Targeting WDR domains that bind to other proteins that have so far proved undruggable, such as components of the ubiquitinâ€“proteasome system, is a promising but underexplored strategy.

                
	
                  The cellular implications of pharmacologically targeting WDR domains that are involved in multiple protein complexes are still poorly understood.

                


              

Abstract
Antagonism of proteinâ€“protein interactions (PPIs) with small molecules is becoming more feasible as a therapeutic approach. Successful PPI inhibitors tend to target proteins containing deep peptide-binding grooves or pockets rather than the more common large, flat protein interaction surfaces. Here, we review one of the most abundant PPI domains in the human proteome, the WD40 repeat (WDR) domain, which has a central peptide-binding pocket and is a member of the Î²-propeller domain-containing protein family. Recently, two WDR domain-containing proteins, WDR5 and EED, as well as other Î²-propeller domains have been successfully targeted by potent, specific, cell-active, drug-like chemical probes. Could WDR domains be a novel target class for drug discovery? Although the research is at an early stage and therefore not clinically validated, cautious optimism is justified, as WDR domain-containing proteins are involved in multiple disease-associated pathways. The druggability and structural diversity of WDR domain binding pockets suggest that understanding how to target this prevalent domain class will open up areas of disease biology that have so far resisted drug discovery efforts.
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                    Figure 1: Protein interaction modes of WD40 repeat domain Î²-propellers.[image: ]


Figure 2: WD40 repeat domain-containing proteins perform diverse cellular functions.[image: ]


Figure 3: Epigenetic chemical probes against WD40 repeat domain-containing proteins.[image: ]


Figure 4: Exemplar inhibitors of WD40 repeat domains and related Î²-propeller domains.[image: ]


Figure 5: Structural dynamics of WD40 repeat domain binding pockets.[image: ]
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Glossary
	Thermal stabilization
	
                  A thermodynamic property used to screen chemical libraries, and which relies on the fact that the melting point of a protein often increases upon the binding of a small molecule.

                
	Affinity selectionâ€“mass spectrometry
	
                  A screening technique whereby a protein is exposed to small molecules, receptorâ€“ligand complexes are isolated and bound ligands are identified by mass spectrometry.

                
	DNA-encoded libraries
	
                  Chemical libraries in which each small molecule is linked to a unique DNA fragment that serves as a barcode. These typically very large libraries can be interrogated by affinity selection.

                
	High-throughput fragment screening
	
                  The screening of chemical libraries composed of chemical fragments (molecules smaller than 300 Da) typically at high concentration using direct binding rather than enzymatic assays.

                
	Fluorescence polarization
	
                  Fluorescence-based binding assay that relies on the fact that free molecules rotate faster than large molecular complexes.

                
	Apo state
	
                  The unbound state of a protein or other macromolecule, as opposed to the 'holo' state, when complexed to a ligand.

                
	Bidentate ligands
	
                  Compounds with two chemical groups carrying distinct functions, for example each binding to a different protein interaction partner.

                



Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Schapira, M., Tyers, M., Torrent, M. et al. WD40 repeat domain proteins: a novel target class?.
                    Nat Rev Drug Discov 16, 773â€“786 (2017). https://doi.org/10.1038/nrd.2017.179
Download citation
	Published: 13 October 2017

	Issue Date: November 2017

	DOI: https://doi.org/10.1038/nrd.2017.179


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        WD repeat domain 76 predicts poor prognosis in lower grade glioma and provides an original target for immunotherapy
                                    
                                

                            
                                
                                    	Xingbo Cheng
	Zhendong Liu
	Yanzheng Gao


                                
                                European Journal of Medical Research (2024)

                            
	
                            
                                
                                    
                                        Pocket Crafter: a 3D generative modeling based workflow for the rapid generation of hit molecules in drug discovery
                                    
                                

                            
                                
                                    	Lingling Shen
	Jian Fang
	He Wang


                                
                                Journal of Cheminformatics (2024)

                            
	
                            
                                
                                    
                                        Characterization of Tau95 led to the identification of a four-subunit TFIIIC complex in trypanosomatid parasites
                                    
                                

                            
                                
                                    	Fabiola MondragÃ³n-Rosas
	Luis E. Florencio-MartÃnez
	Santiago MartÃnez-Calvillo


                                
                                Applied Microbiology and Biotechnology (2024)

                            
	
                            
                                
                                    
                                        Targeting DCAF5 suppresses SMARCB1-mutant cancer by stabilizing SWI/SNF
                                    
                                

                            
                                
                                    	Sandi Radko-Juettner
	Hong Yue
	Charles W. M. Roberts


                                
                                Nature (2024)

                            
	
                            
                                
                                    
                                        DCAF1-based PROTACs with activity against clinically validated targets overcoming intrinsic- and acquired-degrader resistance
                                    
                                

                            
                                
                                    	Martin SchrÃ¶der
	Martin Renatus
	Claudio R. Thoma


                                
                                Nature Communications (2024)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Drug Discovery (Nat Rev Drug Discov)
                
                
    
    
        ISSN 1474-1784 (online)
    
    


                
    
    
        ISSN 1474-1776 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing: Cancer]
                    Sign up for the Nature Briefing: Cancer newsletter â€” what matters in cancer research, free to your inbox weekly.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get what matters in cancer research, free to your inbox weekly.
            Sign up for Nature Briefing: Cancer
            
        


    









    [image: ]







[image: ]
