Study on the integration of the receptor binding affinity database BindingDB and adverse drug event databases
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Introduction. The use of adverse drug event databases in research has been on the rise. Recently, these databases have not only been employed for basic analyses of drugs and adverse events, they have also been utilized to investigate chemical structures and biochemical factors linked to adverse events, as well as to predict their onset. However, few studies have evaluated information obtained from adverse event databases at the receptor level.
Aims. This study focused on BindingDB, a comprehensive database of receptor–ligand binding affinities compiled and publicly available online by the Skaggs School of Pharmacy and Pharmaceutical Sciences (SSPPS) in the USA to assess its potential utility in analyzing adverse event.
Methods. We downloaded the complete dataset “BindingDB_All” from the official SSPPS website. This dataset includes approximately one million compounds along with biochemical and physicochemical data, including Ki, IC50, and Kd values. Although these values were experimentally derived, many entries were incomplete. We specifically focused on the glucocorticoid receptor (GR), one of the receptors listed in BindingDB that is associated with various clinical symptoms. For GR-related compounds (N = 3,781), we applied quantitative structure–activity relationship analysis to develop predictive models for estimating Ki values of compounds lacking experimental measurements.
Results. A predictive model developed using a neural network achieved mean R² and RMSE values of 0.764 and 0.60, respectively, in the external validation set, indicating relatively good predictive performance. These results suggest the model’s utility for estimating Ki values of compounds with unknown GR involvement.
Discussion. We are currently working on integrating BindingDB with the US FDA’s adverse event database to explore associations between adverse events and receptor-level mechanisms.
