







    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: 05 October 2011



                    Endonuclease G is a novel determinant of cardiac hypertrophy and mitochondrial function

                    	Chris McDermott-Roe1, 
	Junmei Ye2, 
	Rizwan Ahmed1, 
	Xi-Ming Sun1, 
	Anna Serafín3, 
	James Ware1, 
	Leonardo Bottolo1, 
	Phil Muckett1, 
	Xavier Cañas3, 
	Jisheng Zhang2, 
	Glenn C. Rowe4, 
	Rachel Buchan1, 
	Han Lu1, 
	Adam Braithwaite1, 
	Massimiliano Mancini5, 
	David Hauton6, 
	Ramon Martí7, 
	Elena García-Arumí7, 
	Norbert Hubner8,9, 
	Howard Jacob10, 
	Tadao Serikawa11, 
	Vaclav Zidek12, 
	Frantisek Papousek12, 
	Frantisek Kolar12, 
	Maria Cardona2, 
	Marisol Ruiz-Meana13, 
	David García-Dorado13, 
	Joan X. Comella14,15, 
	Leanne E. Felkin16, 
	Paul J. R. Barton16,17, 
	Zoltan Arany4, 
	Michal Pravenec12, 
	Enrico Petretto1,18, 
	Daniel Sanchis2 & 
	…
	Stuart A. Cook1,17 

Show authors

                    

                    
                        
    Nature

                        volume 478, pages 114–118 (2011)Cite this article
                    

                    
        
            	
                        4571 Accesses

                    
	
                        117 Citations

                    
	
                            20 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cardiac hypertrophy
	Mechanisms of disease
	Metabolic disorders
	Mitochondria


    


                
    
    

    
    

                
            


        
            Abstract
Left ventricular mass (LVM) is a highly heritable trait1 and an independent risk factor for all-cause mortality2. So far, genome-wide association studies have not identified the genetic factors that underlie LVM variation3, and the regulatory mechanisms for blood-pressure-independent cardiac hypertrophy remain poorly understood4,5. Unbiased systems genetics approaches in the rat6,7 now provide a powerful complementary tool to genome-wide association studies, and we applied integrative genomics to dissect a highly replicated, blood-pressure-independent LVM locus on rat chromosome 3p. Here we identified endonuclease G (Endog), which previously was implicated in apoptosis8 but not hypertrophy, as the gene at the locus, and we found a loss-of-function mutation in Endog that is associated with increased LVM and impaired cardiac function. Inhibition of Endog in cultured cardiomyocytes resulted in an increase in cell size and hypertrophic biomarkers in the absence of pro-hypertrophic stimulation. Genome-wide network analysis unexpectedly implicated ENDOG in fundamental mitochondrial processes that are unrelated to apoptosis. We showed direct regulation of ENDOG by ERR-α and PGC1α (which are master regulators of mitochondrial and cardiac function)9,10,11, interaction of ENDOG with the mitochondrial genome and ENDOG-mediated regulation of mitochondrial mass. At baseline, the Endog-deleted mouse heart had depleted mitochondria, mitochondrial dysfunction and elevated levels of reactive oxygen species, which were associated with enlarged and steatotic cardiomyocytes. Our study has further established the link between mitochondrial dysfunction, reactive oxygen species and heart disease and has uncovered a role for Endog in maladaptive cardiac hypertrophy.
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                    Figure 1: 
                        Positional cloning of 
                        Endog
                         as the gene underlying the rat chromosome 3p cardiac mass QTL.
                      [image: ]


Figure 2: 
                        Endog
                         regulates cardiac hypertrophy.
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Figure 3: 
                        ENDOG
                         is co-expressed with a mitochondria-specific gene network and is regulated by PGC1α and ERR-α.
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Figure 4: 
                        Endog
                         regulates mitochondrial function and cardiac lipid metabolism.
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Endonuclease G and heart disease
Elevated left ventricular mass, a highly heritable trait, is an important risk factor for heart failure and death. Stuart Cook and colleagues genetically dissect a locus in the rat associated with blood-pressure-independent cardiac hypertrophy and identify endonuclease G (ENDOG) as a key regulator of hypertrophy at this locus. They further show that the Endog gene is involved in proper mitochondrial function and is modulated by ERR-α and PGC1α, master regulators of mitochondrial and cardiac function. Loss of function of ENDOG causes impaired mitochondrial respiration and increased production of reactive oxygen species, which may contribute to the observed cardiac hypertrophy.
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