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Heart failure has developed into a global disease that requires a global response. A better understanding of the molecular mechanisms underlying heart failure could lead to new therapeutic options for this dreadful disease. The Grb2-associated binder 1 (Gab1), a scaffolding adaptor protein, plays an important role in cytokine and growth factor receptors-mediated signal transduction in cardiac cells. To examine the physiological and pathological role of cardiac Gab1 in adult animals, we generated cardiac-specific Gab1 knockout (Gab1-cKO) mice. Cardiac Gab1 deficiency in mice causes age-dependent progressive dilated cardiomyopathy and heart failure at ages 3-6 months. Moreover, under mechanical stress with transverse aortic constriction (TAC) at a young age before the onset of heart failure, Gab1-cKO mice suffer severe dilated cardiomyopathy. Mechanistically, there were loss of mitochondrial membrane potential and an increase of cardiomyocyte apoptosis in the Gab1-cKO heart. Transmission electron microscopy studies of the heart tissue from Gab1-cKO mice showed damaged mitochondria with cristae lysis and apparent abnormal internal membrane whorls. Signaling studies revealed that proapoptotic genes including p38MAPK and caspase 3 were activated in the Gab1-cKO heart. Quantitative PCR analysis demonstrated that anti-apoptotic genes such as Bcl2 were down-regulated, whereas pro-apoptotic genes such as Bax were up-regulated in Gab1-cKO heart. Collectively, our finding suggests that Gab1 is a crucial regulator of cardiac function through maintaining mitochondrial integrity and cell survival to prevent heart failure.

