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Signaling by transforming growth factor (TGF)-[beta], an inducer of glomerulosclerosis, is mediated in part by the Smad proteins. We have shown that inhibiting Smad3 signaling blocks TGF-[beta]1-stimulated COL1A2 gene activation in human mesangial cells. In addition, it has been suggested that Smad3 mediates TGF-[beta]1-induced epithelial-to-mesenchymal transition (EMT) and possibly epithelial cell apoptosis. Previously we have shown that mesangial cell Smad3 protein levels are significantly decreased by TGF-[beta]1 treatment for 24 h. Here, we report that no apoptosis is detected in mesangial cells exposed to TGF-[beta]1 for 48 h, as measured in a caspase 3 activity assay. Overexpression of Smad3 enhances the apoptotic response, and increases COL1A2 promoter activity. Moreover, mesangial cells depleted of Smad3 by TGF-[beta]1 pretreatment for 72 h show decreased induction of the Smad3/4- responsive construct SBE-LUC, suggesting they have lost responsiveness due to Smad3 downregulation. In contrast, in human tubular epithelial (HKC) cells, TGF-[beta]1 induces apoptosis at 48 h, but it has no effect on Smad3 levels up to 72 h of treatment. In addition, SBE-LUC induction is not affected by TGF-[beta]1 pretreatment of epithelial cells within this time frame, indicating that these cells remain responsive to Smad3-dependent signaling. However, decreased Smad3 levels are observed in HKC after longer treatment of TGF-[beta]1. The timing of the decline in Smad3 expression coincides with increased expression of [alpha]SMA, a myofibroblast marker. In addition, Smad3 levels are progressively decreased in the affected kidney following unilateral ureteral obstruction in mice (in which TGF-[beta] has been shown to initiate EMT), concomitantly with increased [alpha]SMA expression after 3 days, up to 14 days of obstruction. Together, these results suggest that 1) Smad3 expression is downregulated by TGF-[beta]1 only in cells exhibiting a mesenchymal phenotype and 2) maintenance of Smad3 levels predisposes cells to apoptosis. Thus decreased Smad3 expression may contribute to fibrogenesis by protecting extracellular matrix-accumulating mesenchymal cells against apoptosis.
