
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Long QT2 Mutation on the Kv11.1 Ion Channel Inhibits Current Activity by Ablating a Protein Kinase Cα Consensus Site
  
    	 Alexander J. Donovan, Katherine Lansu, Jason G. Williams, Mitchell F. Denning and Saverio Gentile


  
    	Molecular Pharmacology September 2012,  82 (3) 428-437; DOI: https://doi.org/10.1124/mol.112.077966 

  
  
  


Alexander J. Donovan 
Departments of Molecular Pharmacology and Therapeutics (A.J.D., K.L., S.G.) and Pathology (M.F.D.), Loyola University, Chicago, Illinois; and National Institute of Environmental Health Sciences, Durham, North Carolina (J.G.W.)

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


Katherine Lansu 
Departments of Molecular Pharmacology and Therapeutics (A.J.D., K.L., S.G.) and Pathology (M.F.D.), Loyola University, Chicago, Illinois; and National Institute of Environmental Health Sciences, Durham, North Carolina (J.G.W.)

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


Jason G. Williams 
Departments of Molecular Pharmacology and Therapeutics (A.J.D., K.L., S.G.) and Pathology (M.F.D.), Loyola University, Chicago, Illinois; and National Institute of Environmental Health Sciences, Durham, North Carolina (J.G.W.)

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


Mitchell F. Denning 
Departments of Molecular Pharmacology and Therapeutics (A.J.D., K.L., S.G.) and Pathology (M.F.D.), Loyola University, Chicago, Illinois; and National Institute of Environmental Health Sciences, Durham, North Carolina (J.G.W.)

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


Saverio Gentile 
Departments of Molecular Pharmacology and Therapeutics (A.J.D., K.L., S.G.) and Pathology (M.F.D.), Loyola University, Chicago, Illinois; and National Institute of Environmental Health Sciences, Durham, North Carolina (J.G.W.)

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




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    This article has a correction. Please see:
	Correction to “Long QT2 Mutation on the Kv11.1 Ion Channel Inhibits Current Activity by Ablating a Protein Kinase Cα Consensus Site” - September 01, 2019


  


  
  



  
      
  
  
    Abstract
Mutations that inhibit Kv11.1 ion channel activity contribute to abnormalities of cardiac repolarization that can lead to long QT2 (LQT2) cardiac arrhythmias and sudden death. However, for most of these mutations, nothing is known about the molecular mechanism linking Kv11.1 malfunction to cardiac death. We have previously demonstrated that disease-related mutations that create consensus sites for kinases on ion channels can dramatically change ion channel activity. Here, we show that a LQT2-associated mutation can inhibit Kv11.1 ion channel activity by perturbing a consensus site for the Ser/Thr protein kinase C α (PKCα). We first reveal by mass spectrometry analysis that Ser890 of the Kv11.1 ion channel is phosphorylated. Then, we demonstrate by a phospho-detection immunoassay combined with genetic manipulation that PKCα phosphorylates Ser890. Furthermore, we show that Ser890 phosphorylation is associated with an increase in Kv11.1 membrane density with alteration of recovery from inactivation. In addition, a newly discovered and as yet uncharacterized LQT2-associated nonsynonymous single nucleotide polymorphism 2660 G→A within the human ether-á-go-go-related gene 1 coding sequence, which replaces arginine 887 with a histidine residue (R887H), strongly inhibits PKCα-dependent phosphorylation of residue Ser890 on Kv11.1, and ultimately inhibits surface expression and current density. Taken together, our data provide a functional link between this channel mutation and LQT2.

Footnotes
	Article, publication date, and citation information can be found at http://molpharm.aspetjournals.org.
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