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Neutrophil-derived serine proteases activate endothelial cells, independently of PAR activation 
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Introduction:  Leucocyte-derived serine proteases (proteinase 3 (PR3) and elastase) appear to have a role in the glomerular endothelial cell (EC) injury or activation that occurs during the development of glomerulonephritis. However, the mechanism by which proteases interact with EC remains unclear.  Protease activated receptors (PARs) are activated by proteolytic cleavage at specific sites, producing a tethered binding ligand. PAR-2 protein has been detected in renal endothelial, mesangial and epithelial cells. Elevated expression of PAR-2 mRNA has been detected in inflamed renal tissue (including human IgA Nephropathy). PAR-2 activation can also induce human mesangial cell proliferation which may be implicated in the development of mesangioproliferative glomerulonephritis. PAR-1 activation is induced by factors involved in thrombosis (e.g. thrombin). In in-vivo models of crescentic glomerulonephritis, both PAR-1 (-/-) and PAR-2 (-/-) deficient mice showed reduced crescent formation and serum creatinine QUOTE "" 
.
The aim of this study was to determine whether PR3 and/or elastase activate EC via specific proteolytic cleavage of members of the PAR family leading to proinflammatory or prothrombic alterations in EC. 
Methods: PAR-1 and PAR-2 protein expression by Glomerular ECs (GEC) and Human Umbilical Vein ECs (HUVEC) was assessed by flow cytometry, where (i) total PAR-2 protein and (ii) total or un-cleaved PAR-1 protein expression were detected by SAM, WEDE and SPAN monoclonal antibodies respectively.  Specific synthetic small peptide ligands for PAR-1 (H-Thr-Phe-Leu-Leu-Arg-NH2 TFLLR) and PAR-2 (H-Ser-Leu-Ile-Gly-Lys-Val-NH2 SLIGKV) were employed to assess PAR activation on EC function in the absence of proteolysis. EC vWF release was used as a readout of EC activation/injury.
Results: Both PAR-1 and PAR-2 were expressed by the HUVEC and GEC. PAR-1 mRNA was unaffected by cytokines (such as TNF() and the protein was constitutively expressed on the surface on resting EC (n=3). PAR-2 expression was quite different to PAR-1. In resting EC, PAR-2 mRNA expression was significantly lower than PAR-1 mRNA; however, PAR-2 transcription was dramatically up-regulated by inflammatory cytokines (n=3). Interestingly, this up-regulation was purely at the transcriptional levels as there were no detectable alterations on PAR-2 protein expression after TNF( treatment. Interactions between EC PAR-1 receptors and serine proteases such as elastase (5(g/ml) resulted in proteolytic cleavage and internalization of the receptor, but not activation (n=3). This protease-induced PAR-1 cleavage was associated with retraction of endothelial monolayers. At concentrations which did not alter endothelial viability, PAR-1 agonist peptide (100µM) induced EC vWF release to the same extent as PR3 (1µg/ml), after 2 hours exposure to either stimuli (n=4). SiRNA treatment selectively inhibited EC PAR-1 and PAR-2 expression without any alterations in EC morphology. SiRNA knockdown experiments showed that despite the similar effects of PR3 and PAR-1 agonist peptide TFLLR on EC vWF release, neither PAR-1 nor PAR-2 activation were responsible for the vWF release induced by either PR3 or Elastase.  
Conclusion: Activation of endothelial PARs and serine protease-induced alterations in endothelial function may both have roles in the endothelial-driven inflammation associated with glomerulonephritis; however, this study indicates that they may act through parallel but independent pathways.

