Cdc42 activity is critical for Smad3-mediated induction of collagen I by TGF-1.
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Transforming growth factor (TGF)-1 is a multi-functional cytokine that has been

implicated in extracellular matrix accumulation in a variety of renal diseases. Previously, our lab has demonstrated a role for the Rho family GTPases, in the TGF-1/collagensignaling pathway. We have shown that TGF-1 activates both RhoA and Rac1 in human mesangial cells within 5 min. RhoA is required for smooth muscle -actin (SMA) induction by TGF-1, while Rac1 is essential for TGF-1-induced collagen I. Dominant negative (DN) Cdc42 was found to block TGF-1 induction of a COL1A2 promoter, but had no effect on TGF-1-induced SMA promoter activity. Here, we report that TGF-1 (1 ng/ml) activates Cdc42 within 5 min as assessed by a p21-activated kinase (PAK) pull-down assay. Infection of mesangial cells with DN Cdc42 adenovirus reduces TGF-1-induced steady-state expression of 1(I) messenger RNA at 24 h. Since Smad-family proteins are critical to TGF-signaling, we investigated the effect of Cdc42 on Smad proteins and their downstream targets. A Smad binding element (SBE)

promoter-luciferase reporter, was co-transfected with DN or constitutively active (CA) Cdc42 to determine the effects on Smad3-dependent signaling. DN Cdc42 abrogated TGF-1 induction of the SBE promoter, while CA Cdc42 enhanced the TGF-1 response. Together these results indicate that Cdc42 plays a role in TGF-1-induced collagen I expression by affecting Smad activity and thus Smad-dependent responses.
