FAME 2: Simple and Effective Machine Learning Model of Cytochrome P450 Regioselectivity
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Thorough understanding of xenobiotic metabolism plays a crucial role in the development of novel drugs and other bioactive compounds such as cosmetics or agrochemicals. In particular, the identification of atoms where an enzymatic reaction is initiated, so called sites of metabolism (SoMs), can help researchers uncover likely structural changes that a xenobiotic compound may be susceptible to when exposed to metabolic enzymes in vivo. In this work, we report on the development of FAst MEtabolizer 2 (FAME 2) [1], a SoM prediction model and software. The methodology of FAME 2 is very simple and relies on the extra trees machine learning algorithm in combination with a novel set of 2D circular atomic descriptors. This enables FAME 2, which is distributed free of charge from the authors, to make fast regioselectivity predictions that require little to no effort from the user, but reach accuracy comparable to more complex methods.
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