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TGFβ1 drives renal fibrosis, at least in part by causing epithelial mesenchymal transition (EMT) of renal proximal tubular epithelial cells (PTECs). Bone morphogenic protein 7 (BMP 7), another member of TGF superfamily has been shown to be anti-fibrotic in animal models presumably by opposing TGFβ1. The cellular signalling mechanism responsible for the anti-fibrotic effects of BMP 7 is unknown, in particular whether BMP 7 would prevent TGFβ1 induced EMT in PTECs. The ability of inhibitor of DNA binding (Id) proteins to regulate the loss of E-cadherin and α Smooth muscle actin in various cell lines suggest them as candidate targets. We have already shown that BMP 7 and TGFβ1 counter-regulate Id2 in PTECs. This study is focused, to study

               1) The effect of BMP 7 on the TGFβ1 mediated E-cadherin loss and α-SMA    

                    Expression in human PTECs.

               2) The role of Id2 in regulating the expression of markers of EMT.

METHODS: Experiments were performed using HKC 8 cells; SV40 transformed human PTECs. Cells were serum starved for 24h and treated with vehicle, TGFβ1 (5ng/ml) or BMP7 (200ng/ml) or in combination for 24-48h. The expression of Id2, E-cadherin, α-SMA, vimentin and tubulin were studied by immunoblotting. siRNA’s were used to silence the expression of Id2, Smad1, Smad 5 and combined Smad1/5. Cells were transfected with siRNA at 30% confluence for 24h. Following 24h serum recovery and 24h serum free period cells were treated with growth factors as above for 18-48h. In all experiments % GC content matched negative control siRNA’s were used. Cellular levels of target proteins were assessed by immunoblotting.  

RESULTS: Unexpectedly BMP 7, like TGFβ1 downregulated E-cadherin expression and combined treatment had an additive effect. Both ligands also upregulated vimentin expression. TGFβ1 upregulated α-SMA, which was inhibited by BMP 7 in an Smad1/5-Id2 dependant manner. BMP 7 induced E-cadherin loss was Id2 independent.

Conclusion: These results demonstrate that BMP 7 can alter epithelial phenotype, potentially in reparative mechanisms. Significantly, the anti-fibrotic effects of BMP 7 involve Id2 mediated inhibition of myofibroblastic activation. These results suggest that modulation of Id2 related signalling may be a therapeutic approach to regulate fibrosis.


