Endothelial-to-mesenchymal transition contributes to renal fibrosis and is associated with changes in miRNA expression

Introduction
Fibrosis is a common finding in end stage renal failure and is characterized by an accumulation of extracellular matrix. The precise source of the myofibroblasts responsible for matrix deposition is not understood and pharmacological strategies for prevention or treatment of fibrosis remain limited. One source of myofibroblasts in fibrosis is endothelial-to-mesenchymal transition (EndMT), a process first described in heart development. miRNAs have been shown to be regulators of cellular processes through repression or degradation of targeted mRNA and there is increasing evidence of their involvement in EndMT. Our aim was to quantify the contribution of EndMT to fibrosis in the kidney and to investigate the role of miR126-3p in this process.

Methods
Endothelial cell lineage tracing was achieved using transgenic Cdh5-Cre-ERT2;Rosa26R-stop-YFP mice (n=3). Cre negative mice were used as controls (n=1). Tamoxifen was administered for 5 days via intraperitoneal injection and unilateral ureteric obstruction (UUO) performed on left kidney 7 days later to induce fibrosis. Mice were sacrificed and organs harvested at 10 days after UUO. The right kidney was used as the healthy control.

[bookmark: _GoBack]Sirus red stained for collagen and H&E staining were used to show collagen deposition and examine histology. Frozen kidney sections were stained using immunofluorescent antibodies to YFP, alpha smooth muscle actin (SMA) and DAPI. Z-stack images were analysed for co-localisation of endothelial (YFP) and mesenchymal (SMA) markers using cell counting and Huygens co-localisation analyser.

Human microvascular endothelial cells (HMEC1) were treated with TGF1 and IL1 for 48 hours to model EndMT in vitro. miRNA profiles of treated and untreated cells were assessed using an array from Ncounter technologies. miR126-3p was identified as a potential regulator of endothelial to mesenchymal transition in vitro and in situ hybridisation on kidney sections performed to localise its expression.

Results
Left kidneys showed fibrotic changes on H&E staining and increased collagen deposition when compared to right kidneys indicating UUO to be an effective model for fibrosis. At 10 days post UUO both methods for quantification estimated 25% of myofibroblasts to be of endothelial origin in this model of kidney fibrosis, which is in keeping with previous studies in heart. 

Treatment of HMEC1 with a combination of TGF2 and IL1 induces phenotype changes consistent with EndMT. In these conditions there is also a decrease in expression of miR126-3p. Overexpression of miR126-3p by transfecting cells with a mimic protected against changes in endothelial phenotype in response to cytokine stimulation. In situ hybridisation on mouse kidney sections showed miR126-3p to be localised to endothelial cells.

Conclusions and Future Direction
EndMT is an important contributor to renal fibrosis and miR126-3p has been shown to prevent this change in vitro. We therefore hypothesise that miRNAs are key mediators of EndMT. By isolating labelled endothelial cells in mice undergoing EndMT we will be able to profile and manipulate the miRNA changes that occur in this process. Targeting regulatory miRNAs with mimics or inhibitors could potentially impact on the development of fibrosis and therefore have therapeutic implications. 
