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HUMAN CONNEXIN40 GENE POLYMORPHISMS AFFECT PROMOTER ACTIVITY BY ALTERING BINDING OF NFAT AND GATA TRANSCRIPTION FACTORS 
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Gap junctions, formed by connexin (Cx) proteins, play a key role in propagation of cardiac action potentials and regulation of vascular tone. Cx40 is expressed in atrial myocardium, cardiac conduction system, and endothelial and smooth muscle cells of vessels. We previously identified two closely linked polymorphisms within regulatory regions of the Cx40 gene, at nucleotides -44 (G to A) and +71 (A to G). Homozygosity for both changes, with a population frequency of 7%, was associated with atrial-specific arrhythmias familial atrial standstill and atrial fibrillation and the risk of hypertension. In this study we characterized these polymorphisms. Promoter reporter assays in Cx40-expressing cell types of atrial, vascular, and ventricular origin revealed >50% reduction in promoter activity for the minor haplotype (-44A/+71G) compared to the more common haplotype (-44G/+71A), primarily due to the -44G to A polymorphism. DNA-protein interaction assays using nuclear extracts enriched for specific transcription factors indicated that NFAT3 bound specifically to the -44A allele, whereas GATA4 bound with higher affinity to the -44G allele. In addition, in the presence of enhanced GATA4 levels, a decreased binding of SP1 and SP3 factors to the -44G allele was observed. RT-PCR analysis confirmed the presence of endogenous transcripts for these factors in cell types used in the promoter gene analyses. These data indicate that the Cx40 polymorphisms may play a functional role in regulating Cx40 gene expression in an allele-specific way, possibly by altering binding of NFAT3 and GATA4. Reduced promoter activity could potentially result in reduced Cx40 expression in vivo and as such may enhance arrhythmogenicity and hypertension risk under normal or pathological conditions.

