







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 17 March 2013



                    SCFFBXL3 ubiquitin ligase targets cryptochromes at their cofactor pocket

                    	Weiman Xing1,2, 
	Luca Busino3, 
	Thomas R. Hinds1, 
	Samuel T. Marionni4, 
	Nabiha H. Saifee1, 
	Matthew F. Bush4, 
	Michele Pagano3,5 & 
	â€¦
	Ning Zheng1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 496,Â pages 64â€“68 (2013)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        168 Citations

                    
	
                            17 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	X-ray crystallography


    


                
    
    

    
    

                
            


        
            Abstract
The cryptochrome (CRY) flavoproteins act as blue-light receptors in plants and insects, but perform light-independent functions at the core of the mammalian circadian clock. To drive clock oscillations, mammalian CRYs associate with the Period proteins (PERs) and together inhibit the transcription of their own genes. The SCFFBXL3 ubiquitin ligase complex controls this negative feedback loop by promoting CRY ubiquitination and degradation. However, the molecular mechanisms of their interactions and the functional role of flavin adenine dinucleotide (FAD) binding in CRYs remain poorly understood. Here we report crystal structures of mammalian CRY2 in its apo, FAD-bound and FBXL3â€“SKP1-complexed forms. Distinct from other cryptochromes of known structures, mammalian CRY2 binds FAD dynamically with an open cofactor pocket. Notably, the F-box protein FBXL3 captures CRY2 by simultaneously occupying its FAD-binding pocket with a conserved carboxy-terminal tail and burying its PER-binding interface. This novel F-box-proteinâ€“substrate bipartite interaction is susceptible to disruption by both FAD and PERs, suggesting a new avenue for pharmacological targeting of the complex and a multifaceted regulatory mechanism of CRY ubiquitination.
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                    Figure 1: 
                        Structure of murine CRY2 PHR in apo- and FAD-bound forms.
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Figure 2: 
                        The open FAD-binding pocket of murine CRY2 PHR.
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Figure 3: 
                        Overall structure of the CRY2â€“FBXL3â€“SKP1 complex.
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Figure 4: 
                        Structure of the FBXL3 LRR domain.
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Figure 5: 
                        Interaction between the FBXL3 C-terminal tail and the CRY2 FAD-binding pocket.
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Figure 6: 
                        Structural and functional analyses of the FBXL3â€“murine CRY2 interface.
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