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Background: Activating transcription factor 3 (ATF3) is a member of the CREB/ATF family of transcription factors, which has been implicated in cardiovascular and inflammatory system and is rapidly induced by ischemic-reperfusion injuries. However, its effect on heart failure induced by pressure overloading is unclear. 
Methods and Results: We performed transverse aortic banding (TAB) on both ATF3 gene deleted mice (ATF3-/-) and wild type (WT) mice. Our data demonstrated that decrease left ventricular contractility with loss of normal cardiac hypertrophic remodeling were observed by echocardiography in ATF3-/- mice as compared to the WT mice. The level of apoptosis, TUNEL-positive cells, and activated caspase-3 were also higher in ATF3-/- mice. Restoration of ATF3 expression in the heart of ATF3-/- mice by adenovirus-induced ATF3 treatment dramatically improved the cardiac contractility following TAB. Molecular and biochemical analysis, including chromatin immune-precipitation and in vitro /in vivo promoter assay demonstrated that binding of ATF3 on the ATF/CRE element of the beclin-1 promoter and observed that ATF3 can reduce autophagy via suppress beclin-1 dependent pathway. Furthermore, we demonstrated that infusion of tert-butylhydroquinone (tBHQ), a selective ATF3 inducer, can increase ATF3 expression via NRF2 transcriptional factor and inhibited TAB induced cardiac dilatation and increased left ventricular contractility thus rescue heart failure. 
Conclusion: Our data reveal a novel epigenetic regulation mediated by the stress-inducible gene ATF3 on TAB-induced cardiac dysfunction. Therefore, we suggest that ATF3 activator tBHQ may have therapeutic potential for pressure overload heart failure induced by chronic hypertension or other pressure overload induced heart failure. 

