





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        RNA polymerase clamp movement aids dissociation from DNA but is not required for RNA release at intrinsic terminators
  
      Michael J Bellecourt, Ananya Ray-Soni, Alex Harwig, Rachel Anne Mooney,  View ORCID ProfileRobert Landick

  
      doi: https://doi.org/10.1101/453969 

  
  
  

Michael J Bellecourt 
aDepartments of Biochemistry and Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA

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


Ananya Ray-Soni 
aDepartments of Biochemistry and Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA

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


Alex Harwig 
aDepartments of Biochemistry and Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA

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


Rachel Anne Mooney 
aDepartments of Biochemistry and Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA

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


Robert Landick 
aDepartments of Biochemistry and Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA
bDepartments of Bacteriology, University of Wisconsin–Madison, Madison, WI 53706, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Robert Landick
	For correspondence: 
landick@bact.wisc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
In bacteria, disassembly of elongating transcription complexes (ECs) can occur at intrinsic terminators in a 2-3 nucleotide window after transcription of multiple kilobase pairs of DNA. Intrinsic terminators trigger pausing on weak RNA-DNA hybrids followed by formation of a strong, GC-rich stem-loop in the RNA exit channel of RNA polymerase (RNAP), inactivating nucleotide addition and inducing dissociation of RNA and RNAP from DNA. Although the movements of RNA and DNA during intrinsic termination have been studied extensively leading to multiple models, the effects of RNAP conformational changes remain less well-defined. RNAP contains a clamp domain that closes around the nucleic-acid scaffold during transcription initiation and can be displaced by either swiveling or opening motions. Clamp opening is proposed to promote termination by releasing RNAP-nucleic acid contacts. We developed a cysteine-crosslinking assay to constrain clamp movements and study effects on intrinsic termination. We found that biasing the clamp into different conformations perturbed termination efficiency, but that perturbations were due primarily to changes in elongation rate, not the competing rate at which ECs commit to termination. After commitment, however, inhibiting clamp movements slowed release of DNA but not of RNA from the EC. We also found that restricting trigger-loop movements with the RNAP inhibitor microcin J25 prior to commitment inhibits termination, in agreement with a recently proposed multistate-multipath model of intrinsic termination. Together our results support views that termination commitment and DNA release are separate steps and that RNAP may remain associated with DNA after termination.
Highlights
	Disulfide bond crosslinks probe the role of the RNAP clamp domain in termination

	RNA but not DNA can release at terminators when the RNAP clamp is closed

	Restricting RNAP clamp movement affects elongation rate more than termination rate

	Inhibiting TL conformational flexibility impairs both RNA and DNA release




	Abbreviations
	
	EC
	elongating transcription complex
	fxlink
	crosslinking efficiency
	Cys-pair
	cysteine-pair
	MccJ25
	microcin J25
	NA
	nucleic acid
	RNAP
	RNA polymerase
	TE
	termination (commitment) efficiency
	Thp
	terminator hairpin
	TL
	trigger loop
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