







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 28 February 2010



                    Harnessing chaperone-mediated autophagy for the selective degradation of mutant huntingtin protein

                    	Peter O Bauer1, 
	Anand Goswami1, 
	Hon Kit Wong1, 
	Misako Okuno1, 
	Masaru Kurosawa1, 
	Mizuki Yamada1, 
	Haruko Miyazaki1, 
	Gen Matsumoto1, 
	Yoshihiro Kino1, 
	Yoshitaka Nagai2 & 
	â€¦
	Nobuyuki Nukina1Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 28,Â pages 256â€“263 (2010)Cite this article
                    

                    
        
            	
                        5802 Accesses

                    
	
                        189 Citations

                    
	
                            15 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Chaperone-mediated autophagy
	Huntington's disease
	Proteolysis


    


                
    
    

    
    

                
            


        
            Abstract
Huntington's Disease (HD) is a dominantly inherited pathology caused by the accumulation of mutant huntingtin protein (HTT) containing an expanded polyglutamine (polyQ) tract. As the polyglutamine binding peptide 1 (QBP1) is known to bind an expanded polyQ tract but not the polyQ motif found in normal HTT, we selectively targeted mutant HTT for degradation by expressing a fusion molecule comprising two copies of QBP1 and copies of two different heat shock cognate protein 70 (HSC70)â€“binding motifs in cellular and mouse models of HD. Chaperone-mediated autophagy contributed to the specific degradation of mutant HTT in cultured cells expressing the construct. Intrastriatal delivery of a virus expressing the fusion molecule ameliorated the disease phenotype in the R6/2 mouse model of HD. Similar adaptor molecules comprising HSC70â€“binding motifs fused to an appropriate structure-specific binding agent(s) may have therapeutic potential for treating diseases caused by misfolded proteins other than those with expanded polyQ tracts.
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                    Figure 1: Inclusion of two HSC70bm sequences within the protein carrying expanded polyQ tracts decreases its aggregation.[image: ]


Figure 2: RHQ inhibits polyQ aggregation more efficiently than RQ.[image: ]


Figure 3: RHQ enhances the degradation of tNHTT-60Q-EGFP.[image: ]


Figure 4: RHQ induces the degradation of tNHTT with expanded polyQ tracts by recruiting the CMA machinery.[image: ]


Figure 5: Detection of HTT levels and the effect of the rAAV-HQ on inclusion formation in R6/2 mouse brains.[image: ]


Figure 6: Effect of rAAV-HQ on the HD phenotype in R6/2 mice.[image: ]
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