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    Abstract
The protein titin determines cardiomyocyte contraction and truncating variants in the titin gene (TTN) are the most common cause of dilated cardiomyopathy (DCM). Different to truncations, missense variants in TTN are currently classified as variants of uncertain significance due to their high frequency in the population and the absence of functional annotation. Here, we report the regulatory role of conserved, mechanically active titin cysteines, which, contrary to current views, we uncover to be reversibly oxidized in basal conditions leading to isoform- and force-dependent modulation of titin stiffness and dynamics. Building on our functional studies, we demonstrate that missense mutations targeting a conserved titin cysteine alter myocyte contractile function and cause DCM in humans. Our findings have a direct impact on genetic counselling in clinical practice.
One sentence summary Mutations targeting cysteines key to the mechanoredox control of titin cause human dilated cardiomyopathy


Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 September 06, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Conserved cysteines in titin sustain the mechanical function of cardiomyocytes



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Conserved cysteines in titin sustain the mechanical function of cardiomyocytes
    

  
      Elías Herrero-Galán, Fernando Domínguez, Inés Martínez-Martín, Cristina Sánchez-González, Natalia Vicente, Laura Lalaguna, Elena Bonzón-Kulichenko, Enrique Calvo, Esther González-López, Marta Cobo-Marcos, Belén Bornstein, Ana Briceño, Juan Pablo Ochoa, Jose Maria Garcia-Aznar, Carmen Suay-Corredera, Maria Rosaria Pricolo, Ángel Fernández-Trasancos, Diana Velázquez-Carreras, Claudio Badía Careaga, Belén Prados, Francisco Gutiérrez-Agüera, Mahmoud Abdellatif, Simon Sedej, Peter P. Rainer, David Giganti, Giovanna Giovinazzo, Juan A. Bernal, Raúl Pérez-Jiménez, Torsten Bloch Rasmussen, Thomas Morris Hey, Inmaculada Vivo-Ortega, Jesús Piqueras-Flores, Enrique Lara-Pezzi, Jesús Vázquez, Pablo Garcia-Pavia, Jorge Alegre-Cebollada

  
      bioRxiv 2020.09.05.282913; doi: https://doi.org/10.1101/2020.09.05.282913 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Conserved cysteines in titin sustain the mechanical function of cardiomyocytes
    

  
      Elías Herrero-Galán, Fernando Domínguez, Inés Martínez-Martín, Cristina Sánchez-González, Natalia Vicente, Laura Lalaguna, Elena Bonzón-Kulichenko, Enrique Calvo, Esther González-López, Marta Cobo-Marcos, Belén Bornstein, Ana Briceño, Juan Pablo Ochoa, Jose Maria Garcia-Aznar, Carmen Suay-Corredera, Maria Rosaria Pricolo, Ángel Fernández-Trasancos, Diana Velázquez-Carreras, Claudio Badía Careaga, Belén Prados, Francisco Gutiérrez-Agüera, Mahmoud Abdellatif, Simon Sedej, Peter P. Rainer, David Giganti, Giovanna Giovinazzo, Juan A. Bernal, Raúl Pérez-Jiménez, Torsten Bloch Rasmussen, Thomas Morris Hey, Inmaculada Vivo-Ortega, Jesús Piqueras-Flores, Enrique Lara-Pezzi, Jesús Vázquez, Pablo Garcia-Pavia, Jorge Alegre-Cebollada

  
      bioRxiv 2020.09.05.282913; doi: https://doi.org/10.1101/2020.09.05.282913 

  
  
  


  

  
  	      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

    
  
  
    	Physiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	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 (27875)

	Molecular Biology (11486)

	Neuroscience (60509)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  