





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Mitochondrial ClpX activates an essential metabolic enzyme through partial unfolding
  
      Julia R. Kardon, Jamie A. Moroco, John R. Engen, Tania A. Baker

  
      doi: https://doi.org/10.1101/327056 

  
  
  

Julia R. Kardon 
1Department of Biology, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
2Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jkardon@mit.edu
tabaker@mit.edu


Jamie A. Moroco 
3Department of Chemistry and Chemical Biology, Northeastern University, Boston, MA 02115, USA

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


John R. Engen 
3Department of Chemistry and Chemical Biology, Northeastern University, Boston, MA 02115, USA

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


Tania A. Baker 
1Department of Biology, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
2Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jkardon@mit.edu
tabaker@mit.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Mitochondria can control the activity, quality, and lifetime of their proteins with their autonomous system of chaperones, but the signals that direct substrate-chaperone interaction and outcome are poorly understood. We previously discovered that the mitochondrial AAA+ protein unfoldase ClpX (mtClpX) activates the initiating enzyme for heme biosynthesis, 5-aminolevulinic acid synthase (ALAS), by promoting incorporation of cofactor. Here, we ask how unfolding by mtClpX directs activation. We identified sequence and structural features in ALAS that position mtClpX and provide a grip for acting on ALAS. Observation of ALAS undergoing remodeling by mtClpX revealed that unfolding was limited to a subdomain extending from the mtClpX-binding site to the active site. Unfolding along this path was required for mtClpX to gate cofactor access to the ALAS active site. This targeted unfolding contrasts with the global unfolding canonically executed by ClpX homologs and suggests how substrate-chaperone interactions can direct the outcome of remodeling.
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