







    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: 05 May 2013



                    Reconfiguration of the proteasome during chaperone-mediated assembly

                    	Soyeon Park1,2Â na1, 
	Xueming Li3Â na1, 
	Ho Min Kim3Â na1Â nAff10, 
	Chingakham Ranjit Singh4, 
	Geng Tian1, 
	Martin A. Hoyt5, 
	Scott Lovell6, 
	Kevin P. Battaile7, 
	Michal Zolkiewski8, 
	Philip Coffino5, 
	Jeroen Roelofs4, 
	Yifan Cheng3 & 
	â€¦
	Daniel Finley1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 497,Â pages 512â€“516 (2013)Cite this article
                    

                    
        
            	
                        10k Accesses

                    
	
                        58 Citations

                    
	
                            28 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biochemistry
	Electron microscopy


    


                
    
    

    
    

                
            


        
            Abstract
The proteasomal ATPase ring, comprising Rpt1â€“Rpt6, associates with the heptameric Î±-ring of the proteasome core particle (CP) in the mature proteasome, with the Rpt carboxy-terminal tails inserting into pockets of the Î±-ring1,2,3,4. Rpt ring assembly is mediated by four chaperones, each binding a distinct Rpt subunit5,6,7,8,9,10. Here we report that the base subassembly of the Saccharomyces cerevisiae proteasome, which includes the Rpt ring, forms a high-affinity complex with the CP. This complex is subject to active dissociation by the chaperones Hsm3, Nas6 and Rpn14. Chaperone-mediated dissociation was abrogated by a non-hydrolysable ATP analogue, indicating that chaperone action is coupled to nucleotide hydrolysis by the Rpt ring. Unexpectedly, synthetic Rpt tail peptides bound Î±-pockets with poor specificity, except for Rpt6, which uniquely bound the Î±2/Î±3-pocket. Although the Rpt6 tail is not visualized within an Î±-pocket in mature proteasomes2,3,4, it inserts into the Î±2/Î±3-pocket in the baseâ€“CP complex and is important for complex formation. Thus, the Rptâ€“CP interface is reconfigured when the lid complex joins the nascent proteasome to form the mature holoenzyme.




            
                
                    

    
        
            
                
                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: Chaperones inhibit baseâ€“CP assembly.[image: ]


Figure 2: Baseâ€“CP association is nucleotide dependent.[image: ]


Figure 3: Difference maps reveal binding sites of Rpt C-terminal peptides to CP Î±-pockets.[image: ]


Figure 4: Rpt6 C-terminal tail promotes formation of baseâ€“CP complex.[image: ]


Figure 5: Three-dimensional reconstruction of baseâ€“CP complex reveals an asymmetric interaction between the Rpt ring and the Î±-ring of the CP.[image: ]
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                Data deposits

                Data have been deposited in the Electron Microscopy Data Bank under the following accession numbers: free CP, EMD-5593; Rpt1â€“CP, EMD-5611; Rpt2â€“CP, EMD-5612; Rpt3â€“CP, EMD-5613; Rpt4â€“CP, EMD-5614; Rpt5â€“CP, EMD-5615; Rpt6â€“CP, EMD-5616; and base1â€“CP: EMD-5617. For the crystal structures, data have been deposited in the Protein Data Bank under accessions 4FP7 (Hsm3) and 4JPO (Hsm3â€“Rpt1 C domain).
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