Amsulostat inhibits lysyl oxidase-mediated growth factor modulation
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Introduction. Under physiological conditions, growth factor receptors serve as key regulators of cellular development and angiogenesis. In contrast, within stromal or fibrotic microenvironments, growth factors drive tissue remodelling by promoting cell proliferation and extracellular matrix deposition. Members of the lysyl oxidase enzyme family contribute to extracellular matrix stiffening by catalysing collagen cross-linking, while also amplifying growth factor signalling through N-terminal oxidation activity. 
Aim. This study employs the novel pan-lysyl oxidase inhibitor amsulostat to investigate the role of lysyl oxidase-mediated oxidation on growth factor receptors anddownstream cellular events associated with fibrosis. 
Methods. Recombinant growth factor receptors (PDGFR, EGFR and VEGFR) were treated with lysyl oxidase in the presence or absence of amsulostat, with oxidation sites mapped and quantified using mass spectrometry and fluorescent labelling. Receptor expression and signalling were subsequently assessed at the cellular level after similar treatment conditions.Results. Amsulostat effectively prevented lysine oxidation on growth factor receptors. Inhibition of lysyl oxidase activity reduced receptor surface expression and attenuated intracellular signalling upon ligand stimulation, without significantly altering to canonical kinase pathways.

Conclusion. Lysyl oxidase activity enhances both cell surface expression and signalling activity across multiple growth factor receptors. Pharmacological inhibition with amsulostat may therefore represent a novel broad therapeutic approach for fibrotic diseases and cancer, by simultaneously targeting growth factor signalling in addition to the well-known effects of lysyl oxidases on extracellular matrix remodelling.
