Opposing roles of SARA and Dab2 in TGF-1-mediated EMT.
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TGF-1 signaling in renal fibrosis is mediated by Smad proteins and facilitated by various adaptor molecules. Although these adaptor proteins likely function as scaffolds to appropriately localize the TGF-1 signaling complex, the mechanism by which they modify responses is poorly understood. We previously showed that the adaptor protein Smad Anchor for Receptor Activation (SARA) interacts strongly with Smad2 in response to TGF-1. SARA also interacts with TRII, but in a constitutive manner. SARA expression declines concomitant with TGF-1- induced smooth muscle -actin (SMA) expression, suggesting that SARA may inhibit epithelial-to-mesenchymal transition (EMT). Disabled-2 (Dab-2) also interacts with both the TR and the Smads, and has been demonstrated to be required for TGF-1-induced EMT. Here, we characterize the roles of SARA and Dab-2 in SMA expression as a proxy for EMT. Overexpressing SARA in human kidney epithelial cells (HKC) prevented TGF-1-induced SMA expression, while SARA knockdown induced SMA expression even without TGF-1 treatment. Overexpressing dominant negative (DN)-SARA was sufficient to induce SMA promoter activity. In contrast DN-Dab2 inhibited TGF-1-induced activation of this promoter. Further, expression of a non-SARA-binding mutant Smad2 induced activation of the SMA promoter independently of TGF-1, suggesting that the inhibitory effect of SARA on SMA may require its interaction specifically with Smad2. Finally, because both SARA and Dab2 are TRassociated proteins, we examined their receptor interactions after prolonged TGF-stimulation. In addition to reducing SARA levels, TGF-1 decreased SARATR association. Conversely, TGF-1 did not reduce Dab2 expression, while it increased its interaction with TR. Together, our studies show that prolonged TGF-1 treatment leads to a decrease in the expression and TR interaction of the EMT-inhibitory protein SARA, but an increase in TR association with the EMT-required Dab2. Therefore an important determinant of tubulointerstitial fibrosis may be TGF-1-mediated alteration of adaptor protein expression.
