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Transforming Growth Factor β1 (TGFβ1) is implicated in the development of renal fibrosis. Connective Tissue Growth Factor (CTGF, CCN2) is a pro-fibrotic agent induced by TGFβ1. CTGF secretion by proximal tubule epithelial cells (PTECs) plays an important role in the development of tubulo-interstitial fibrosis. We have previously demonstrated that induction of CTGF by TGFβ1 in human PTECs requires Smad signalling. We have further demonstrated using RNA interference that TGFβ1 ininduced CTGF is Smad3, Smad4 dependent and Smad2 independent. We have also demonstrated using Farnesylthiosalicylic acid (FTS) to inhibit Ras and PD 98059 to inhibit MEK that induction of CTGF by TGFβ1 requires Ras/MEK/ERK signalling. In this study, we have further investigated the differential role of Ras isoforms (Ki-Ras, N-Ras and Ha-Ras) in the regulation of TGFβ1 induced CTGF expression in human PTECs.

Experiments were performed in a transformed human proximal tubule epithelial cell line (HKC-8). Antisense oligonucleotides (ASOs) targeted to each of the Ras isoform were used to achieve knockdown of Ras isoforms. Cells were transfected at 60-70% confluence with either ASO targeted to a specific Ras isoform or a non-targeting control ASO. Transfections were performed using Lipofectamine 2000 for 14h (final ASO conc-200nM), followed by treatment with either vehicle (0.1% BSA) or TGFβ1 (5 ng/ml) for further 24h in serum free medium. Next, supernatants were harvested and immunoblotted for CTGF after heparin extraction. Cell lysates were immunoblotted for each of the Ras isoforms, CTGF and tubulin.

TGFβ1 treatment for 24h resulted in 3-fold increase in secreted CTGF protein (n=6, p<0.01) and 2-fold increase in cellular CTGF protein (n=6, p<0.05). ASOs targeted to each of the Ras isoforms resulted in knockdown of respective Ras isoforms. N-Ras ASO treatment resulted in significant reductions in TGFβ1 induced secreted and cellular CTGF while Ki-Ras and Ha-Ras ASOs had no effect (n=5, p<0.05). 

We have demonstrated that induction of CTGF by TGFβ1 in human PTECs requires N-Ras and is independent of Ki-Ras and Ha-Ras. Previous work from our group has demonstrated that N-Ras is required for autoinduction of TGFβ1 and Ras inhibition with FTS results in amelioration of fibrosis in an animal model of tubulointerstitial fibrosis. ASO specifically targeted to N- Ras need to be tested in animal models of renal fibrosis and N-Ras inhibition could be of therapeutic value in human renal fibrosis. 
