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CD248-/- MICE ARE PROTECTED AGAINST RENAL FIBROSIS FOLLOWING UNILATERAL URETERIC OBSTRUCTION
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BACKGROUND: Stromal fibroblasts are the primary fibrotic matrix producing cells of the kidney. CD248 is a transmembrane glycoprotein expressed by stromal fibroblasts and pericytes. We have previously shown CD248 expression to be upregulated in patients with progressive renal fibrosis where it defines subpopulations of fibroblasts and myofibroblasts and is linked to known determinants of renal outcome. Here we use the unilateral ureteric obstruction (UUO) model and CD248-/- mice to characterise further the phenotype and function of CD248+ cells in the fibrotic kidney. 
METHODS: Wildtype or CD248-/- mice underwent UUO. Tissue was harvested after 3, 7 or 14 days (n=6). Sham operated animals were used as a control. Tissues were immunostained for CD248, alpha-smooth muscle actin (SMA), PDGF receptor beta (PDGFR), fibroblast specific protein 1 (FSP1), CD31, Podoplanin, E-cadherin, CD73, CD45, F4/80 and CD3. CD248+ cell subpopulations were identified using confocal microscopy. Sirius red staining was used to quantify interstitial fibrosis. Real time PCR (RT-PCR) and western blotting was used to quantify expression. Proximal tubular epithelial cells (PTEC) and fibroblasts were isolated from the resting kidneys of 129Sv or CD248-/- mice (n=3). Functional assays were performed to assess cell proliferation, collagen deposition and ability to support leukocytes in vitro in the presence and absence of platelet derived growth factor (PDGF) and transforming growth factor beta 1 (TGF1)
RESULTS: In resting murine kidney, CD248 was expressed on resident renal pericytes and interstitial fibroblasts. UUO resulted in interstitial fibrosis with increased deposition of interstitial collagen (a marker of fibrosis). The fibrotic response to injury in this model was significantly reduced in CD248-/- mice (42% reduction in interstitial collagen deposition when compared to wildtype mice at day 14; P<0.05).  Expression of CD248 was upregulated  at days 3,7 and 14.Expression localised within the interstitium of the injured kidney where distinct subpopulations of CD248 expressing cells were observed (CD248+/(SMA+, CD248+/(SMA-, CD248-/(SMA+, CD248+/PDGFR+/(SMA+ and CD248+/PDGFR+). CD248 did not co-localise with CD45. In functional studies, fibroblasts isolated from CD248-/- mouse kidneys had a significantly reduced baseline proliferative potential in response to the mitogenic effects of PDGF (P<0.01) and TGF1 (P<0.05) compared to fibroblasts isolated from wildtype mice. TGF1 induced collagen deposition was also inhibited in CD248-/- fibroblasts (P<0.01). No significant difference in proliferation or collagen deposition was observed in PTEC isolated from the kidneys of wildtype or CD248-/- mice. No effect on leukocyte survival was observed. 
CONCLUSION: CD248 expression is increased following UUO and defines distinct subpopulations of interstitial fibroblasts. Absence of CD248 attenuates renal fibrosis and this effect is mediated through a deficiency in PDGF and TGF1 mediated stromal fibroblast proliferation, migration and collagen deposition. 
