Study of GR morphs using conformal classification to define applicability domain
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Defining the prediction boundaries of an in silico model is as important as determining its statistical quality. Applicability domain (AD) is defined by the training set objects and it refers to the region of space in which new predictions can be made. The aim of this study is to show that our molecular morphing algorithm[1] is able to produce a virtual library enriched by actives against a selected target, as compared to a randomly generated library. Particularly, the glucocorticoid receptor morphing library (GRML), generated from known actives of the GR receptor, was compared to the library generated from randomly selected ZINC compounds (RML). Morphs in each library were predicted to be active or inactive at the GR receptor by random forest classification with AD defined using conformal prediction (CP). We show, that the GRML contains 75-times more ligands predicted (number of predicted actives=44170) to be active than the RML  (number of predicted actives=587). Furthemore, we built QSAR regression model to predict potencies of predicted active morphs. Finally, we projected predicted active morphs into ZINC database in order to obtain the list of structurally-related purchasable compounds.
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