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    Abstract
Transmembrane allosteric coupling in C-type inactivation of a potassium channel is analyzed using NMR. Activation of KcsA is initiated by a decrease in pH on the intracellular side of the channel. Numerous studies suggest that the selectivity filter is subsequently allosterically affected by opening and that a conformational switch and loss of affinity for potassium ions is the central step of C-type inactivation. We tested this hypothesis using an open pH gate KcsA mutant (H25R/E118A) which is constitutively active and lacks pH-dependent behavior of the activation gate. We use Solid State NMR measurements of this open pH gate mutant at neutral pH in hydrated bilayers to probe the potassium ion concentration dependence. The potassium ion binding affinity of the selectivity filter is 81 mM, about 4 orders of magnitude weaker than for wild type KcsA at the same pH, but similar to the value for wild type KcsA when activated at low pH. These results underscore the fact that ion affinity at the selectivity function is very much weaker in the open, activated state as compared to the closed, deactivated resting state, and confirm the role of allosteric coupling in the delayed inactivation mechanism. The protonation state of an important glutamate residue (E120) in the pH sensor of the activation gate changes as a function of potassium concentration, indicating that this mutant also exhibits transmembrane allosteric coupling.

Footnotes
	↵* aem5{at}columbia.edu






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted March 15, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Studies of allosteric coupling in KcsA using a constitutively open mutant



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Studies of allosteric coupling in KcsA using a constitutively open mutant
    

  
      Zhiyu Sun, Yunyao Xu, Dongyu Zhang, Ann E. McDermott

  
      bioRxiv 567024; doi: https://doi.org/10.1101/567024 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Studies of allosteric coupling in KcsA using a constitutively open mutant
    

  
      Zhiyu Sun, Yunyao Xu, Dongyu Zhang, Ann E. McDermott

  
      bioRxiv 567024; doi: https://doi.org/10.1101/567024 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Biophysics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14867)

	Cancer Biology (12002)

	Cell Biology (17274)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11796)

	Microbiology (27874)

	Molecular Biology (11485)

	Neuroscience (60508)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2868)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  