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Replication 

Linkage and GWAS of LVM in humans have not been informative 
 
The mouse has few (<10) LVM loci 
 
The rat has over 75 LVM loci, many replicated and some blood pressure 
independent 

Left ventricular mass (LVM) 



Further replication of the Chr 3 locus in a BNxSHR F2 cross 

Rizwan Ahmed, BHF Clinical PhD Fellow 



Physiology of the SHR.BN-(3L) congenic strain 



Candidate prioritisation using haplotypes and expression 



Endog expression and sequencing  



Endog – a major heart nuclease  



Endog expression  



Endog localisation in cardiac myocytes 

Endog Mitotracker Merge 



Endog loss-of-function induces cardiac hypertrophy in vitro  



Endog loss-of-function activates AMPK and increases ROS 



Endog loss-of-function induces cardiac hypertrophy in vivo  

WT Endog-/- AngII 

- 

+ 



Endog – what does it do? 

Endog is important for apoptosis 
 

• Li, L. Y., Luo, X. & Wang, X. Endonuclease G is an apoptotic DNase when released from mitochondria. 
Nature 412, 95-99, (2001) 

 
 
Endog has no effect on apoptosis 
• Irvine, R. A. et al. Generation and characterization of endonuclease G null mice. Mol Cell Biol25, 294-
302, (2005) 
 

• David, K. K., Sasaki, M., Yu, S. W., Dawson, T. M. & Dawson, V. L. EndoG is dispensable in 
embryogenesis and apoptosis. Cell Death Differ 13, 1147-1155, (2006) 
 
 
Endog is important for cell proliferation 
 

•Buttner, S. et al. Endonuclease G regulates budding yeast life and death. Mol Cell 25, 233-246, (2007) 
 



Endog belongs to a an oxidative phosphorylation network 

GO component: Mitochondrion, P=2x10-58 
GO function: Oxidative phosphorylation, P=2x10-37 

Zhang, B. & Horvath, S. A general framework for 
weighted gene co-expression network analysis. 
Stat Appl Genet Mol Biol4, (2005)  



PGC1α and ERRα regulate Endog expression 



ChIP ERRα : Endog promoter PCR 



Mitochondrial-associated “droplets” in Endog KO hearts 



WT Oil Red O 



Endog KO Oil Red O 



Depletion of mitochondrial DNA and protein 



Mitochondrial dysfunction and ROS production 



A role for Endog in mitochondrial biogenesis? 

Tiranti, V. et al. Chromosomal localization of mitochondrial 
transcription factor A (TCF6), single-stranded DNA-binding 
protein (SSBP), and endonuclease G (ENDOG), three human 
housekeeping genes involved in mitochondrial biogenesis. 
Genomics 25, 559-564, (1995).  

Cote, J. & Ruiz-Carrillo, A. Primers for mitochondrial DNA 
replication generated by endonuclease G. Science 261, 765-
769, (1993). 



Endog expression regulates mitochondrial biogenesis in HEKs 



Endog regulates mitochondrial biogenesis in H9C2 cells 



EndoG ChIP + mitochondrial gene PCR 



EndoG expression in the failing human heart 

αMHC vs. PPARGC1
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Endog 

Fatty acids 

AMPK 

ROS etc 

Cardiac hypertrophy 
 
Systolic dysfunction 
 
Cardiac steatosis 

Respiratory 
capacity 
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