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Introduction: Mutation in GJA5 gene which encodes connexin 40, a gap-junction protein, predispose patients to idiopathic atrial fibrillation by impairing gap-junction assembly or electrical coupling, leading to cardiac arrhythmia.
Methods: We formulated a wild type GJA5 plasmid with a polymeric delivery system,which is composed of low MW branched polyethylenimine covalently linked with functional groups of polyethyleneglycol, and cholesterol. We developed gap-junction deficient animal models with idiopathic atrial fibrillation due to mutations in the highly conserved regions of the transmembrane spanning domains of connexin 40 (GJA5) gene.
Results: Post-treatment, PCR analysis exhibited upregulation of wt GJA5 gene mediating atrial conduction through electrical coupling between cells,and circumventing idiopathic atrial fibrillation,and subsequent cardiac arrhythmia. Circumvention of erratic electrical activation of the atrial myocardium resulted in gain of effective contractility,and elimination in clot formation. Confocal microscopic analysis of cells overexpressing connexin 40 revealed normal intracellular transport, and enhanced intracellular electrical coupling.
Conclusion: Wt GJA5 gene therapy might be used against idiopathic atrial fibrillation caused by mutant GJA5.  

