







    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 Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 01 April 2012



                    RBM20, a gene for hereditary cardiomyopathy, regulates titin splicing

                    	Wei Guo1 na1, 
	Sebastian Schafer2 na1, 
	Marion L Greaser1, 
	Michael H Radke3, 
	Martin Liss3, 
	Thirupugal Govindarajan3, 
	Henrike Maatz2, 
	Herbert Schulz2, 
	Shijun Li1, 
	Amanda M Parrish1, 
	Vita Dauksaite3, 
	Padmanabhan Vakeel3, 
	Sabine Klaassen4, 
	Brenda Gerull4, 
	Ludwig Thierfelder4, 
	Vera Regitz-Zagrosek5, 
	Timothy A Hacker6, 
	Kurt W Saupe6, 
	G William Dec7, 
	Patrick T Ellinor7, 
	Calum A MacRae7, 
	Bastian Spallek8, 
	Robert Fischer8, 
	Andreas Perrot9, 
	Cemil Özcelik9, 
	Kathrin Saar2, 
	Norbert Hubner2 & 
	…
	Michael Gotthardt3 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 18, pages 766–773 (2012)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        353 Citations

                    
	
                            24 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Alternative splicing
	Cardiomyopathies
	Disease genetics


    


                
    
    

    
    

                
            


        
            Abstract
Alternative splicing has a major role in cardiac adaptive responses, as exemplified by the isoform switch of the sarcomeric protein titin, which adjusts ventricular filling. By positional cloning using a previously characterized rat strain with altered titin mRNA splicing, we identified a loss-of-function mutation in the gene encoding RNA binding motif protein 20 (Rbm20) as the underlying cause of pathological titin isoform expression. The phenotype of Rbm20-deficient rats resembled the pathology seen in individuals with dilated cardiomyopathy caused by RBM20 mutations. Deep sequencing of the human and rat cardiac transcriptome revealed an RBM20-dependent regulation of alternative splicing. In addition to titin (TTN), we identified a set of 30 genes with conserved splicing regulation between humans and rats. This network is enriched for genes that have previously been linked to cardiomyopathy, ion homeostasis and sarcomere biology. Our studies emphasize the key role of post-transcriptional regulation in cardiac function and provide mechanistic insights into the pathogenesis of human heart failure.
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                    Figure 1: Mapping of the titin splice defect and validation of RBM20 as the affected gene.[image: ]


Figure 2: Analysis of Rbm20 expression and function.[image: ]


Figure 3: Signs of cardiomyopathy with arrhythmia and sudden death in Rbm20-deficient rats.[image: ]


Figure 4: Identification of a novel and functionally relevant RBM20 mutation in an individual with severe cardiomyopathy and arrhythmia.[image: ]


Figure 5: Characterization of RBM20-dependent isoform expression.[image: ]


Figure 6: Alignment of orthologous rat and human exons to compare RBM20-dependent isoform expression.[image: ]
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