TGF-1 induction of smooth muscle -actin in human mesangial cells requires RhoA activation via an EGFR-dependent, ERK-independent pathway.
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Transforming growth factor (TGF)-1 has been implicated in aspects of renal fibrosis, including collagen accumulation and smooth muscle -actin (SMA) induction. While mesangial cells are mesenchymal in phenotype, matrix accumulation is associated with a more myofibroblastoid phenotype including SMA induction. Our lab previously showed that 1 ng/ml TGF-1 activates RhoA in mesangial cells (as assessed by a rhotekin pull-down assay), and that this activation requires the activity of the epidermal growth factor receptor (EGFR). We also showed that while Rac1 and Cdc42 are required for TGF-1-induced type I collagen promoter activity and messenger RNA expression, RhoA is not. Here we show that RhoA is necessary for SMA induction. Human mesangial cells were transfected with the SMA promoter and dominant negative (DN) RhoA, Rac1 or Cdc42. DN RhoA, but not DN Rac1 or DN Cdc42, abrogated TGF1 induction of SMA promoter activity. Additionally, TGF-1 induction of the SMA promoter was abrogated in the presence of AG1478, an EGFR inhibitor, but the response was recovered with co-transfection of a constitutively active RhoA construct. TGF-1- stimulated EGFR phosphorylation was determined by immunoprecipitation and immunoblotting for anti-phospho-tyrosine. This activation occurs later (30 min) than TGF-1-induced RhoA activity, a surprising finding since the ability of constitutively active RhoA to bypass EGFR inhibition suggests that EGFR is upstream of RhoA. Thus basal EGFR activity must be important in RhoA activation by TGF-1. It has been suggested that the basal EGFR activity in TGF-1 signaling is required for basal extracellular signal-regulated kinase (ERK) activity. However, AG1478 had no effect on basal or TGF-1-induced ERK phosphorylation, but did block EGF-induced ERK phosphorylation, confirming the efficacy of the inhibitor. Together these results indicate that basal activity of the EGFR is required for TGF-1 activation of RhoA leading to SMA expression, but does not act through ERK activity.
