





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Ribotoxic collisions on CAG expansions disrupt proteostasis and stress responses in Huntington’s Disease
  
      Ranen Aviner, Ting-Ting Lee, Vincent B. Masto, Dan Gestaut, Kathy H. Li, Raul Andino,  View ORCID ProfileJudith Frydman

  
      doi: https://doi.org/10.1101/2022.05.04.490528 

  
  
  

Ranen Aviner 
1Department of Biology and Genetics, Stanford University, Stanford, CA 94305, USA
3Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ting-Ting Lee 
1Department of Biology and Genetics, Stanford University, Stanford, CA 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Vincent B. Masto 
1Department of Biology and Genetics, Stanford University, Stanford, CA 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Dan Gestaut 
1Department of Biology and Genetics, Stanford University, Stanford, CA 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kathy H. Li 
2Department of Pharmaceutical Chemistry, University of California, San Francisco, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Raul Andino 
3Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Judith Frydman 
1Department of Biology and Genetics, Stanford University, Stanford, CA 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Judith Frydman
	For correspondence: 
jfrydman@stanford.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
Huntington’s disease (HD) is a devastating neurodegenerative disorder caused by CAG trinucleotide repeat expansions encoding a polyglutamine (polyQ) tract in the Huntingtin (HTT) gene1. Although mutant HTT (mHTT) protein tends to aggregate, the exact causes of neurotoxicity in HD remain unclear2. Here we show that altered elongation kinetics on CAG expansions cause ribosome collisions that trigger ribotoxicity, proteotoxicity and maladaptive stress responses. CAG expansions cause an elongation rate conflict during HTT translation, when ribosomes rapidly decoding the optimal polyQ encounter a flanking slowly-decoded polyproline tract. The ensuing ribosome collisions lead to premature termination and release of aggregation-prone mHTT fragments. Due to the presence of a stress-responsive upstream open reading frame (uORF), HTT translation and aggregation are limited under normal conditions but enhanced under stress, seeding a vicious cycle of dysfunction. mHTT further exacerbates ribotoxicity by progressively sequestering eIF5A, a key regulator of translation elongation, polyamine metabolism and stress responses. eIF5A depletion in HD cells leads to widespread ribosome pausing on eIF5A-dependent sites, impaired cotranslational proteostasis, disrupted polyamine metabolism and maladaptive stress responses. Importantly, drugs that reduce translation initiation attenuate ribosome collisions and mitigate this escalating cascade of ribotoxic stress and dysfunction in HD.
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