







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 09 February 2011



                    Using induced pluripotent stem cells to investigate cardiac phenotypes in Timothy syndrome

                    	Masayuki Yazawa1, 
	Brian Hsueh1Â nAff4, 
	Xiaolin Jia1Â nAff4, 
	Anca M. Pasca1Â nAff4, 
	Jonathan A. Bernstein2, 
	Joachim Hallmayer3 & 
	â€¦
	Ricardo E. Dolmetsch1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 471,Â pages 230â€“234 (2011)Cite this article
                    

                    
        
            	
                        8919 Accesses

                    
	
                        484 Citations

                    
	
                            40 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Individuals with congenital or acquired prolongation of the QT interval, or long QT syndrome (LQTS), are at risk of life-threatening ventricular arrhythmia1,2. LQTS is commonly genetic in origin but can also be caused or exacerbated by environmental factors1,3. A missense mutation in the L-type calcium channel CaV1.2 leads to LQTS in patients with Timothy syndrome4,5. To explore the effect of the Timothy syndrome mutation on the electrical activity and contraction of human cardiomyocytes, we reprogrammed human skin cells from Timothy syndrome patients to generate induced pluripotent stem cells, and differentiated these cells into cardiomyocytes. Electrophysiological recording and calcium (Ca2+) imaging studies of these cells revealed irregular contraction, excess Ca2+ influx, prolonged action potentials, irregular electrical activity and abnormal calcium transients in ventricular-like cells. We found that roscovitine, a compound that increases the voltage-dependent inactivation of CaV1.2 (refs 6â€“8), restored the electrical and Ca2+ signalling properties of cardiomyocytes from Timothy syndrome patients. This study provides new opportunities for studying the molecular and cellular mechanisms of cardiac arrhythmias in humans, and provides a robust assay for developing new drugs to treat these diseases.
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                    Figure 1: 
                        Generation of cardiomyocytes from control and Timothy syndrome iPSCs.
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Figure 2: 
                        Electrophysiological features of Timothy syndrome cardiomyocytes.
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Figure 3: 
                        Ca
                        2+
                         signalling in Timothy syndrome and control cardiomyocytes.
                      [image: ]


Figure 4: 
                        Roscovitine rescues the cellular phenotypes of Timothy syndrome cardiomyocytes.
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