HUMAN PRIMARY ENDOTHELIAL CELLS EXPRESS FACTORS INVOLVED IN PROLIFERATION OF ADULT CARDIOMYOCYTES UNDER MODERATE HYPOXIC CONDITIONS
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Objectives: Adult mammalian hearts have a limited ability to generate new cardiomyocytes after myocardial infarction. Proliferation of existing adult cardiomyocytes and resident cardiac stem cells is a potential source of new cardiomyocytes to restore the function of the myocardium. We aim to elucidate whether hypoxia in circulating immune cells and endothelial cells induces expression and release of factors stimulating the proliferation of adult cardiomyocytes.
Methods: Circulating immune cells and plasma were collected from participants of the MyoCardioGen3 study (MCG3) conducted by the DLR. Activation of Hypoxia-inducible factors (HIFs) and release of potential proliferation factors (EGF, FGFs, periostin) were measured by immunoblot, ELISA and Luminex assay. In addition, extracellular vesicles (EVs) were isolated from plasma using size exclusion chromatography (SEC). Concentration of plasma-derived EVs was measured by nanoparticle tracking analysis (NTA). Human adult cardiomyocytes (HCMs) were co-cultured under normoxic and hypoxic conditions (7% oxygen) with human pulmonary microvascular endothelial cells (HPMECs) or aortic endothelial cells (HAoECs) (all Promocell). Cardiomyocyte proliferation was evaluated by CFSE staining. To explore the role of endothelial cell derived factors for the induction of cardiomyocyte proliferation, HCMs were treated with recombinant bioactive periostin. Re-entry of HCMs in the cell cycle was evaluated by determination of Ki-67. 
Results: HIF-2α protein was slightly upregulated in circulating immune cells of the MCG3 participants while plasma levels of erythropoietin were significantly elevated. NTA analysis confirmed an increase in EV numbers in hypoxia. A marked increase in HIF-2α in HPMECs and HAoECs was detected after prolonged exposure to 7% oxygen. Under this condition, secretion of periostin by endothelial cells was increased while levels of EGF and FGFs remained unchanged. By use of Luminex assay regulation of hypoxic markers, inflammatory cytokines and proliferation inducing factors was confirmed. Co-culture of HCMs with endothelial cells under hypoxic conditions increased the proliferation rate of cardiomyocytes in vitro. Treatment of HCMs with recombinant bioactive periostin induced activation of Ki-67.
[bookmark: _GoBack]Conclusion: We confirmed the systemic hypoxia in the participants of the MCG3 study by means of an increase in erythropoietin plasma levels. We detected a significant upregulation of periostin by endothelial cells under moderate hypoxic conditions and showed cardiomyocyte proliferation in the presence of endothelial cells, which may originate from Ki-67 activation induced by periostin. The role of other unidentified humoral factors or EVs requires further investigation. We conclude, endothelial cell derived proliferation factors may play an important role in the hypoxia-induced regeneration of cardiac tissue after myocardial infarction.


