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Introduction: Cleavage products of Connective Tissue Growth Factor (CTGF, CCN2) are found in various biological fluids and organ systems including the renal context. Its role as a matricellular modulator indirectly regulating intracellular events continues to emerge. It is known that full length (flCTGF) reduces downstream p-Smad 1/5/8 signalling induced by Bone Morphogenic Protein (BMP-7) activation of its cell surface receptor. This is thought to be an extracellular phenomenon involving trapping of BMP-7 by CTGF through its von Willebrand factor type C motif located in the second of 4 well-characterized structural modules. It is not known whether other modules of CTGF have an effect on BMP-7 induced Smad 1/5/8 activation, nor whether other signalling pathways might be similarly modulated.
Methods: Experiments were carried out on the HKC-8 transformed Proximal Tubule Epithelial Cell line. We investigated the effects of flCTGF (Genetech) and a purified 11kDa C-terminal fragment of CTGF (cCTGF) (Peprotech) on high [100ng/ml] and low [2.5ng/ml] dose BMP-7 (R&D Systems) induced activation of Smad 1/5/8 and p38 signalling using Western immunoblotting techniques. Real time molecular binding comparing flCTGF and cCTGF to BMP-7 was also studied using Surface Plasmon Resonance (Biacore X), by immobilizing carrier-free BMP-7 (49fM/mm2) to a CM5 sensor chip.

Results: As predicted, we demonstrated a significant increase in cellular accumulation of pSmad 1/5/8 with BMP-7 100ng/ml at 1 hr compared to vehicle control. Consistent with previous published work this affect was not found when BMP-7 was co-incubated with flCTGF (100ng/ml and 200ng/ml). In addition, there was no significant increase in pSmad 1/5/8 signaling when BMP-7 was co-incubated with molar equivalent doses of cCTGF (25ng/ml and 50ng/ml), suggesting that cCTGF may also bind to extracellular BMP-7. To this end, we demonstrated dose dependent binding of either form of CTGF to immobilized BMP-7; with cCTGF binding in the range of 10 -300 nM. Interestingly, p38 signalling seen at 15 min by low dose BMP-7 2.5ng/ml was not further modulated by co-incubation with flCTGF or cCTGF. 
Conclusions: Our results suggest a novel BMP-7 binding site on the C-terminal module of CTGF and that this interaction is also capable of reducing BMP-7 induced pSmad 1/5/8 signalling thus indicating a modulation of extracellular ligand to receptor interaction by this fragment alone. On the other hand, BMP-7 induced p38 activation was not seen to be influenced by CTGF co-incubation thereby presenting the possibility of alternative signaling pathways being differently affected by BMP-7/CTGF binding. These findings highlight the complex binding of this protean extracellular trap protein and its ability to modulate specific outcomes via its discrete molecular domains.

