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Abstract:

The molecular components required for heart failure remain incompletely understood, and few genes have been linked both to hypertrophy and remodeling.  Here we show that p8, a small basic helix-loop-helix (bHLH) protein, is strikingly induced in myocardial samples from humans with heart failure.  Induction is alleviated by ventricular assist device (VAD) therapy.  p8 is also induced in rat cardiomyocytes by nutrient and energy withdrawal, and by pro-hypertrophic stimuli. Short interfering RNA 

(siRNA)-mediated interference (RNAi) experiments demonstrate that p8 is required for endothelin- and phenylephrine-induced cardiomyocyte hypertrophy and for the expression of anf, a hypertrophy-associated gene.

Matrix metalloproteases (MMPs) -9 and -13 have been linked to fibrosis and ventricular wall remodeling in heart failure, as well as to ventricular wall rupture consequent to myocardial infarction.  Tumor necrosis factor (TNF)-stimulated induction of cardiac fibroblast mmp-9 and mmp-13 is a major source of these MMPs in cardiac pathophysiology. We show that TNF up-regulates and stabilizes p8 polypeptide in rat cardiac fibroblasts, in a manner that requires the ERK and JNK, but not the p38 MAPK pathways. Silencing of endogenous p8 in the cardiac fibroblasts abolishes TNF-induced up-regulation of mmp-9 and -13. Chromatin immunoprecipitation (ChIP) experiments indicate that endogenous and overexpressed p8 associates with the mmp-9 and mmp-13 promoters, and with chromatin containing the AP-1 transcription factor, an established regulator of these promoters.  Finally, ectopic p8 expression of p8 in Hela cells triggers induction of MMP-9.  Our results demonstrate that p8 is strikingly up-regulated in the failing heart and function as a transcriptional regulator critical to two key cellular events in heart failure:  cardiomyocyte hypertrophy and the expression by cardiac fibroblasts of matrix metalloproteases.
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