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Abstract:

Reduced expression of sarcoplasmic reticulum calcium ATPase-2 (SERCA2) contributes directly to the reduced mechanical efficiency of the failing heart. SERCA2 expression is regulated by thyroid hormone, and reduced SERCA2 expression in the euthyroid failing heart is considered to reflect an intrinsic defect of thyroid hormone receptor-dependent gene expression. Although several mechanisms of thyroid hormone resistance in the cardiomyocyte have been proposed we considered whether the Friend of GATA-2 

(FOG-2) cardiac co-repressor protein, which is necessary for heart formation and regulation of fetal gene expression, would block SERCA2 expression selectively in the failing heart. In support of this hypothesis we found that human heart samples obtained at the time of left ventricular assist device placement and mouse heart from a cardiomyopathy model show increased FOG-2 expression compared with control tissue. Previously we have shown that FOG-2 selectively targets the COUP-TF orphan nuclear hormone receptors. Using co-immunoprecipitation and GST pull-down assays we have found that FOG-2 also physically binds the full-length thyroid hormone receptor 1-alpha (TRa1) isoform in the presence and the absence of thyroid hormone. This interaction was specific because the seventh and eighth FOG-2 zinc fingers bind TRa1, yet not the TRa2 isoform which has a distinct ligand-binding domain. Furthermore this interaction is important because co-expression of FOG-2 significantly blocked TRa1-dependent thyroid hormone-stimulated gene expression in chick neonatal cardiomyocytes. To determine if increased FOG-2 expression alone could alter gene expression in the adult heart we overexpressed FOG-2 from the myosin heavy chain gene promoter in transgenic mice (MHC-FOG-2). Microarray analysis detected multiple transcript changes consistent with induction of the fetal gene program common to the failing heart. Transcript and Western blotting studies confirmed significant SERCA2 downregulation. Finally, overexpression of FOG-2 lowered the transcriptional activity of thyroid hormone stimulated SERCA2 (-910 to +54) - luciferase reporter plasmid in cultured chick ventricular cardiomyocytes. These data support our model that FOG-2 may contribute broadly to changes in gene expression seen in the failing heart by blocking thyroid hormone-dependent gene expression.
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