FAK-mediated ERK Phosphorylation Requires P21-Activated Kinase in Human Kidney Mesangial and Epithelial Cells
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We have previously reported that TGF-1-mediated transcription of type I collagen in human mesangial cells require a basal level of activity of extracellular regulated kinase (ERK) (Hayashida, 2003). However, the way in which ERK is activated is not known. Data we presented at last year’s Renal Week suggested an adhesion-dependent mechanism through focal adhesion kinase (FAK). Here, we sought to define the pathway between FAK and ERK. Two established pathways can be differentiated. Adhesiondependent activation of RAK results in the phosphorylation of Ras, which leads to subsequent phosphorylation and kinase activity of downstream mediators, Raf-1, MEK, and ERK. An alternate pathway, which involves PAK, could result from FAK-mediated activation of the PI3K pathway. This pathway has been shown to result in PAK phosphorylation in other cell types. In this study, HKC human proximal tubular cells or human mesangial cells treated with (10uM) GW5074, a Raf-1 inhibitor, did not show decreased basal ERK phosphorylation, although GW5074 did decrease Raf-1-mediated activation of the ERK kinase, MEK, induced by epidermal growth factor. MEK showed no basal phosphorylation at S218/222, the Raf-1 target site. In contrast, MEK was phosphorylated basally at S298, a target of PAK. Further, PAK itself showed basal phosphorylation at S141, an autophosphylation site required for PAK kinase activity. Inhibition of the PI3 kinase pathway with LY294002 did not decrease phosphorylation of S298 MEK, even though PAK can be activated through this cascade. Our data suggest that FAK-mediated ERK activity important for TGF-1-stimulated collagen expression is not Raf-1 dependent. Instead, an alternate pathway, involving FAK, PAK, and ERK, could be the mechanism of ERK activation. These data support a role for PAK in mediating TGF-1- stimulated renal fibrogenesis.
