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Assembly of the translation initiation machinery is negatively regulated by the eukaryotic translation initiation factor 4E binding proteins, which sequester the mRNA cap-binding protein eIF4E, thus preventing assembly of an intact initiation complex. However, the role of translational control on the development of congestive heart failure (CHF) has not been systematically examined. Here we perturbed translational control in mice by knockout of both 4E binding protein 1 (Eif4ebp1) and 2 (Eif4ebp2) (designated as Eif4ebp1/2 double knockout) to study its impact on left ventricular hypertrophy and CHF resulting from transverse aortic constriction. Eif4ebp1/2 double knockout caused a modest increase in left ventricular mass under basal conditions. However, following transverse aortic constriction, Eif4ebp1/2 double knockout profoundly attenuated the development of CHF and its attendant mortality. Examination of candidate genes involved in the mechanism revealed increased expression of transcription factors for genes governing energy metabolism and mitochondrial biogenesis with corresponding increases in the expression of their target genes. Our data indicate that removing physiological restraints on translation initiation exerts a profound cardiac protective effect against pressure overload induced CHF, suggesting that method(s) to disrupt the function of the 4E binding proteins may be a novel therapeutic approach for preventing or treating CHF.
