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IgA is a more potent trigger of proximal tubular cell activation and tubulointerstitial scarring than albumin in IgA nephropathy

Cheung, C1, Molyneux, K1,2, Chana, R2, Boyd, B1, Smith, A1,2, Baines, R1,2, Brunskill, N1,2, Barratt, J1,2.
1John Walls Renal Unit, Leicester General Hospital, 2Department of Infection, Immunity & Inflammation, University of Leicester

Problem: One of the most powerful prognostic factors for progression in IgAN is the development of tubulointerstitial inflammation and fibrosis. The extent of tubulointerstitial damage in IgAN does not however correlate with the degree of mesangial IgA deposition. Changes in glomerular permeability in IgAN result in exposure of the proximal tubular epithelium to pathogenic IgA molecules. It is therefore possible that a pathogenic interaction between filtered IgA and proximal tubular cells may drive tubulointerstitial scarring in IgAN, independent of the effect of albuminuria. 
Purpose: We studied the interaction between IgA and proximal tubular cells to establish whether IgA could independently generate a pro-inflammatory and pro-fibrotic phenotypic transformation in proximal tubular cells thereby favouring the development of renal fibrosis.
Design: IgA1 was purified from serum from IgAN patients and healthy subjects using jacalin-agarose affinity chromatography. Growth arrested human proximal tubular epithelial HK2 cells (PTEC) were exposed to IgA1 (100[image: image1.jpg]


g/ml) from healthy subjects or patients with IgAN, IgM (100[image: image2.jpg]


g/ml), albumin (100[image: image3.jpg]


g/ml or 5mg/ml), or medium alone for varying time points, and then subjected to RNA and protein extraction, with supernatants assayed using sandwich ELISA. 
Findings: IgA1 from IgAN patients activated extracellular signal-regulated protein kinase in PTEC to a greater extent than IgM or IgA1 from healthy subjects. IgA1 (IgAN) also stimulated PPAR response element (PPRE) driven luciferase expression, indicating PPAR activation. PTEC synthesis of TGF-beta, fibronectin and IL-6 was markedly increased by IgA1 (100[image: image4.jpg]


g/ml), compared to IgM and albumin at concentrations up to 50x higher (5mg/mL). PTEC production of complement component C3 and activation of the complement cascade with generation of the chemotactic component C5a were induced to a greater extent by IgA1 compared to the other conditions. Expression of Angiotensin II receptor subtypes AT1 and AT2 mRNA were increased by IgA1. Finally, IgA1 phosphorylated a megalin cytoplasmic tail-GST fusion protein in HK2 cells suggesting that IgA1 binding to PTEC may trigger the same intracellular signalling pathways as those activated following exposure to albumin.
Conclusion & Relevance: We provide clear evidence that IgA1 in IgAN triggers a pro-inflammatory and pro-fibrotic phenotypic transformation of PTECs. Interaction between filtered IgA1 and PTEC may be a key factor in driving tubulointerstitial damage and progression of renal fibrosis in IgAN. Further elucidation of the mechanism of this interaction may reveal novel therapeutic targets relevant in slowing progression of IgA nephropathy.
