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Focal segmental glomerulosclerosis (FSGS) is a nephrotic syndrome that often culminates in end-stage renal failure. The molecular cause of FSGS is as yet poorly understood, but may manifest as a result of the presence of a circulating pathogenic plasma factor, or by the absence or deficit of a factor necessary for the maintenance of the podocyte slit diaphragm, and concomitantly the glomerular filtration barrier. Previous studies and data produced in our lab have suggested that the pathogenesis of FSGS may be associated with circulating proteases.
In this study we investigate the role of the protease activated receptors (PARs) in signalling and the cellular effects of nephrotic human plasma in conditionally immortalised human podocytes (ciPods). 

We show that PARs are expressed in our ciPods and these can be activated by the use of activating peptides (PAR-APs) and naturally occurring agonists, thrombin and trypsin. Activation of the PARs leads to calcium influx and activation of downstream signalling. Signalling leads to the phosphorylation of VASP, a protein involved in the remodelling of the actin cytoskeleton and focal adhesions. These effects are mimicked where podocytes are treated with nephrotic plasma from patients with post transplant recurrence of FSGS. Signalling to VASP in response to nephrotic plasma is reduced where PAR1 is knocked down with the use of siRNA technology. To investigate if calcium influx leads to VASP phosphorylation ciPods were treated with flufenamic acid FFA, an activator of TRPC6. FFA treatment results in the phosphorylation of VASP.

Our data therefore suggests that factors present in human plasma can activate the PARs. This leads to an influx of calcium, possibly through TRPC6, and the activation of downstream signalling to the actin cytoskeleton

