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    Abstract
Gap junction proteins, termed connexins (Cx), mediate direct cell-to-cell communication by forming channels that physically couple cells, thereby linking their cytoplasm, permitting exchange of molecules, ions, and electrical impulses. The most ubiquitously expressed gap junction protein, connexin43 (Cx43) has been implicated in cardiovascular diseases including arrhythmias, cardiomyopathies, hypertension and diabetes. The Cx43 C-terminal (CT) domain serves as the regulatory hub of the protein affecting all aspects of gap junction function. Here, deletion within the Cx43 CT (amino acids 256-289), a region known to encode key residues regulating gap junction turnover is employed to examine the effects of dysregulated Cx43 gap junction endocytosis using cultured cells (Cx43Δ256-289) and zebrafish model (cx43lh10). We report that this CT deletion causes defective gap junction endocytosis as well as increased gap junction intercellular communication (GJIC). Increased Cx43 protein content in cx43lh10 zebrafish, specifically in the cardiac tissue, larger gap junction plaques and longer Cx43 protein half-lives coincide with severely impaired cardiovascular development. These findings suggest that normal, unimpaired Cx43 gap junction endocytosis and turnover is an essential aspect of gap junction function as demonstrated here for cardiovascular development that when impaired can give rise to arrhythmias, heart malformations and aberrant vasculature structure and function.
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