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The focal adhesion (FA) not only is a critical structure in cell adhesion and locomotion, but works as a mechanosensor to transduce and integrate signals from the extracellular environment to the cell. Focal adhesion kinase (FAK) is a key molecule in this process. We previously reported that disruption of signals from FAs, either by plating cells on poly-L-lysine to prevent integrin engagement or expressing a FAK mutant that lacks the Y397, adhesiondependent phosphorylation site, inhibited 1(I) collagen mRNA induction by transforming growth factor (TGF-ASN 2004/5). Upon integrin engagement, FAK Y397 phosphorylation creates a docking site for SH2/3-containing proteins and the resulting complexes differentially propagate signals depending on the partner molecules recruited. Here, we evaluated the assembly and function of the FA. Integrins 1, 2, 6, v, 1 and 3 were detected by FACS analysis of cultured human mesangial cells. At FAs in the cell periphery, 1 integrin colocalized with FAK by immunocytochemistry. FAK co-immunoprecipitated with 1-integrin, a finding that disappeared in cells plated on pLL, suggesting that this association is integrin-binding dependent. TGF-receptor type I (TRI), but not type II, was also found in the FAK immunoprecipitate. The FAK-TRI complex in adherent cells was not affected by TGF-1 treatment. To evaluate the potential role for FAs in renal fibrogenesis in vivo, we examined kidney sections from C57Bl/6 mice that injected with bleomycin (bleo, total 2.8mg) subcutaneously for 2 weeks and harvested at 4 weeks. These mice showed fibrosis in the skin, lungs and kidneys. Picrosirius red collagen staining revealed accumulation of extracellular matrix in both the glomeruli and the tubulointerstitium. Immunohistochemistry showed increased FAK and nuclear phospho-Smad2/3 staining in kidneys from mice treated with bleo compared to control mice. Taken together, these in vitro and in vivo findings are consistent with a role for FA and FAK in TGF-/Smad-mediated renal fibrosis.
