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Genetically Determined Regulation of the P2X7 Receptor- Inflammasome Pathway in Macrophages of Glomerulonephritis-Susceptible WKY rat
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Background: The P2X7 receptor (P2RX7) is a ligand-gated cation channel that is expressed by a variety of immune cells, including macrophages and lymphocytes. Our previous studies showed that P2X7 receptor antagonists reduce glomerular macrophage infiltration in nephrotoxic nephritis (NTN) in Wistar Kyoto (WKY) rats. We therefore hypothesized that P2RX7-Nlrp3 inflammasome-mediated caspase-1 activation is altered in WKY bone marrow derived macrophages (BMDMs). 
Methods: We analyzed the secreted IL-1beta levels following ATP stimulation in LPS-primed BMDMs by both western blotting and  sandwich ELISA. 
Results: We found that P2RX7 mRNA levels were markedly up-regulated in the WKY BMDMs when compared with NTN-resistant Lewis BMDMs. We also observed that the majority of inflammasome genes in WKY rats are up-regulated in both basal and LPS-stimulated macrophages when compared with NTN-resistant Lewis rats. In addition, the expression of IL-18 and IL-33, two cytokines that depend on caspase-1 activation and processing, are markedly increased in LPS-stimulated WKY BMDMs. Interestingly, none of the up-regulated inflammasome genes were controlled by Crgn1 and/or Crgn2, two major NTN QTLs for glomerular crescent formation and proteinuria previously identified in this model.Furthermore, the matrix metalloproteinase MMP9 which is known to be capable of cleaving pro-IL1β into its biological active form is upregulated in LPS primed WKY BMDM compared to the Lewis BMDM. LPS primed WKY BMDM produce significantly higher levels of IL-1β when stimulated with ATP compared to the Lewis BMDM. The increased secretion of active IL-1β in WKY BMDM is not associated with an increased production of pro-IL1β.Treatment with caspase 1 inhibitor alone and MMP inhibitor alone reduce the secretion of IL-1β of about 50 percent in WKY BMDM while the use of a pan-caspase inhibitor together with the MMP inhibitor completely abolishes IL-1β secretion in WKY BMDM suggesting that both caspases and metalloproteinases are playing a role in the production of active IL-1β in WKY BMDM.
Conclusion: Macrophages from glomerulonephritis susceptible WKY rats had increased gene expression of P2X7R and inflammasome genes, in association with increased (caspases and metalloproteinases dependent) secretion of mature IL-1beta. These genes are not controlled by the two QTLs for glomerulonephritis previously identified in this model. These results provide a novel discovery of genetic factors controlling susceptibility/severity of glomerulonephritis.

