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The Hyperproliferation of PKD1 Cystic Cells to Insulin-like Growth Factor-1 and cAMP is Mediated by a Ras/Raf Dependent Signalling Pathway
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Tubular cell proliferation is an early feature preceding cyst formation in autosomal dominant polycystic kidney disease (ADPKD). We have sought to identify key early alterations in cell signalling which regulate cell proliferation in PKD1 deficient kidney cells focussing on insulin-like growth factor-1 (IGF-1) and cAMP mediated signalling pathways. Conditionally immortalised tubular epithelial cells were generated from ADPKD patients and normal individuals as previously described. In normal cells, IGF-1 behaved as a weak mitogen whereas it stimulated proliferation of cystic cells potently in a dose-dependent manner. We found that IGF-1 (50ng/ml) and dibutyryl cAMP (dbcAMP) had a synergistic effect on cystic cell proliferation but had no effect on normal cells. Using inhibitors to PI3 kinase (LY294002) or MAP kinase (PD98059), the hyperproliferative effect of IGF-1 and dbcAMP in these cells was abolished suggesting that the activity of both enzymes were crucial to the increase in proliferation. We next examined the potential role of Ras GTPases which are known to act as important switches for both pathways. All three major Ras GTPase isoforms (H-, N- and Ki-) were detected in cystic cells by RT-PCR. Using isoform specific siRNA, we found that the IGF-1 and dbcAMP mediated increase in proliferation in cystic cells could be abrogated. Ras activation assays revealed significantly higher IGF-1 stimulated levels of GTP-ras in cystic cells compared to control cells but dbcAMP alone had no effect on GTP-ras levels. Finally, the Raf inhibitor (BAY 43-9006) could inhibit the effect of IGF-1 on cystic cells. These results suggest that inactivation of PC1 could trigger activation of a Ras-Raf mediated signalling cascade leading to growth-factor induced hyperproliferation. The efficacy of Ras inhibition on cAMP-mediated proliferation could be via a permissive effect on PI3K activity. Inhibition of Ras or Raf activation could be a useful therapeutic approach to reducing tubular cell proliferation in ADPKD. 
