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TRANSCRIPTIONAL MECHANISMS LEADING TO DILATED CARDIOMYOPATHY IN THE ABSENCE OF HYPERTROPHY
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The E2F/Rb pathway is comprised of at least a dozen distinct proteins which are expressed in a cell/tissue specific context to regulate genes involved in proliferation, differentiation, and death. Perturbation of the E2F/Rb pathway through modulation of its members induces changes in the cell cycle which could potentially be targeted in cell growth and death. However, the constellation of E2Fs and Rb family members and their exact role in cardiac growth and development remains to be fully explored.  In order to modulate the E2F pathway in vivo in mouse myocardium, we expressed E2F6 (a transcriptional repressor of E2F responsive genes) under the control of the alpha myosin heavy chain promoter. The transgenic (tg) mice exhibited dilated cardiomyopathy (DCM). Microarray, microRNA array and protein expression profiling was utilized to identify targets which were sensitive to E2F6 levels in tg hearts.  E2F responsive transcripts involved in cell cycle regulation including E2F1 and E2F3 were up regulated in tg hearts, but did not induce changes in cardiomyocyte size or number.  Several critical proteins were down-regulated and microRNA array detected the induction of non-cardiac microRNAs which were linked to the protein loss at the post-transcriptional level.  Specific activation of the Extracellular Receptor Kinases (ERK) which has been linked to loss of transcriptional control and DCM was apparent in E2F6 tg mice. Thus precise transcriptional control via the E2F/Rb pathway and cross talk with ERK is critical for normal gene expression, growth and function of myocardium. 
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