







    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: 12 September 2010



                    Role of a ribosome-associated E3 ubiquitin ligase in protein quality control

                    	Mario H. Bengtson1 & 
	Claudio A. P. Joazeiro1Â 



                    

                    
                        
    Nature

                        volumeÂ 467,Â pages 470â€“473 (2010)Cite this article
                    

                    
        
            	
                        11k Accesses

                    
	
                        333 Citations

                    
	
                            14 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Protein quality control
	Ribosome
	Ubiquitylation


    


                
    
    

    
    

                
            


        
            Abstract
Messenger RNA lacking stop codons (â€˜non-stop mRNAâ€™) can arise from errors in gene expression, and encode aberrant proteins whose accumulation could be deleterious to cellular function1,2. In bacteria, these â€˜non-stop proteinsâ€™ become co-translationally tagged with a peptide encoded by ssrA/tmRNA (transfer-messenger RNA), which signals their degradation by energy-dependent proteases1,3. How eukaryotic cells eliminate non-stop proteins has remained unknown. Here we show that the Saccharomyces cerevisiae Ltn1 RING-domain-type E3 ubiquitin ligase acts in the quality control of non-stop proteins, in a process that is mechanistically distinct but conceptually analogous to that performed by ssrA: Ltn1 is predominantly associated with ribosomes, and it marks nascent non-stop proteins with ubiquitin to signal their proteasomal degradation. Ltn1-mediated ubiquitylation of non-stop proteins seems to be triggered by their stalling in ribosomes on translation through the poly(A) tail. The biological relevance of this process is underscored by the finding that loss of Ltn1 function confers sensitivity to stress caused by increased non-stop protein production. We speculate that defective protein quality control may underlie the neurodegenerative phenotype that results from mutation of the mouse Ltn1 homologue Listerin.
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                    Figure 1: 
                        The yeast Listerin/Ltn1 E3 ligase functions in quality control of non-stop proteins.
                      [image: ]


Figure 2: 
                        Ltn1 targets newly synthesized non-stop proteins.
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Figure 3: 
                        Nascent polylysine peptides stall in ribosomes, cause translational arrest and trigger Ltn1-mediated ubiquitylation.
                      [image: ]


Figure 4: 
                        Ltn1 is predominantly associated with ribosomes.
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Figure 5: 
                        Ltn1 confers resistance to stress caused by non-stop protein production.
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        Editorial Summary
Protein quality control
Translation of mRNAs lacking stop codons (nonstop mRNA) results in the production of aberrant proteins that may have deleterious effects on cellular function. It is unclear how eukaryotic cells eliminate such 'nonstop' proteins. In this study, Mario Bengtson and Claudio Joazeiro demonstrate that in the yeast Saccharomyces cerevisiae, an E3 ubiquitin ligase called Ltn1 acts in the quality control pathway. It associates with ribosomes and marks nonstop proteins that are then targeted for proteasomal degradation by the ubiquitin pathway. Ltn1-mediated ubiquitylation is triggered when the proteins stall at the poly(A) tail in the ribosomes on translation. Loss of Ltn1 function conferred increased cellular stress as a result of elevated levels of nonstop proteins.
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