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CONNEXIN 43 OVEREXPRESSION ENSURES GAP JUNCTION FORMATION IN HUMAN MYOBLASTS AND IMPROVES HEART HEMODYNAMIC PARAMETERS
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Despite many promises, the cell therapy of infarcted heart with the use of skeletal muscle stem cells (SMSC) still remains to be improved.  Encountered problems mainly regard in situ cell survival and proper integration of transplanted cells with myocardium.  Combined cell and gene therapy might be a tool to heal the heart damage. We forced the human myoblasts to express connexin43 (GJA1) to correct cells integration with host tissue, then tested the obtained cell lines in vitro and subsequently implanted into infarcted heart of NOD-SCID mice.ORF of GJA1 gene was cloned into the pCiNeo plasmid and transfected into the human myoblasts obtained from patient’s biopsy. qPCR and Western Blot showed overexpression of  connexin43 mRNA and protein. Protein localization was confirmed by immunohistochemistry. Loading dye assay (with LY and dextran red) revealed proper (and enhanced comparing to control cells) transmembrane transfer.Pre-clinical studies indicated that human cells originated from skeletal muscles might be implanted into the injured heart of NOD-SCID mice (with stable, 1 month old scar). The echocardiography evaluation showed improved left ventricular parameters during first month after cell transplantation. Myoblasts seem to be a good source of autologous stem cells for cell and tissue engineering but the long-term effect of cell transplantation need to be improved. 

