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The fibroblast growth factor (FGF) / fibroblast growth factor receptor (FGFR) signaling network plays an important role in 
cell growth, survival, differentiation and angiogenesis. FGFR activation requires also the presence of heparan sulphate chains 

functioning as a template to favor dimerization and ultimately signaling during ligand binding. In the search of antagonists of 
FGFR signaling, we have identified after a lead optimization phase, SSR128129E (SSR), which binds to the extracellular part of 
the receptor.

SSR does not compete with FGF for binding to FGFR but inhibits FGF-induced signaling linked to FGFR internalization 
in an allosteric manner as shown by crystallographic and NMR studies, Fourier transformed infrared spectroscopy, molecular 
dynamics simulations, free energy calculations, structure-activity relationship (SAR) analysis and FGFR mutagenesis. SSR is the 
first reported small molecule allosteric inhibitor of FGF/FGFR signaling, acting via binding to the extracellular part of the FGFR.

Conversely, in the search of agonists of these ternary complexes, we have investigated fragments of heparan sulphate. 
Through rational design, we have identified a series of oligosaccharides optimized in terms of lengths, O-sulfation pattern, 
N-sulfate optimization and substituents at the reducing end. Apparent incoherent results between biological angiogenic responses 
and X-Ray structures of ternary complexes, led us to use a panel a biophysical techniques to investigate the dynamics of such 
complexes leading to a novel reunified model. The potential of these optimized oligosaccharides as therapeutics agents will be 
discussed.
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