Identification of anti-inflammatory ligands of GPCRs from natural products
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Introduction. Natural products such as herbal medicine have been widely used for treatment of inflammatory diseases. GPCRs such as FPR2 provide established and potential targets for anti-inflammatory therapies.
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Aims. The present study explores structural information from solved GPCR structures for the discovery of anti-inflammatory agents from natural sources.
Methods. For ligand preparation, a natural product nuclear magnetic resonance (NMR) database was established. For receptor modeling, structural models based on PDB were prepared. Previously reported anti-inflammatory agents such as lipoxin A4 (LXA4) and the C18 compound from Ganoderma (figure on the right) were used as reference controls. After molecular docking, selected compounds were subject to functional assays either alone or together with an inflammatory agent targeting the same cell/receptor. 
Results. A comparison with the full agonist  WKYMVm found different ligand insertion pose, but anti-inflammatory ligands showed characteristic horizontal or transversal pose in the transmembrane ligand binding pocket. No binding outside the pocket has been found yet. In functional assays, none of the tested natural compounds showed strong agonistic activity, but partial agonism was found in selected compounds. Competition with agonist was found with most compounds with some also displaying anti-inflammatory activity when applied alone. 
Discussion. The combined use of NMR database, molecular docking based on solved receptor structure models, and functional assays together provide a more accurate and efficient approach for identification of anti-inflammatory agents from natural products. 

