High-throughput pharmacokinetic predictions in early drug development
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Introduction. The ability to quickly and accurately predict key PK properties based solely on chemical structure can aid in many arenas from drug development to toxicology. The High-Throughput Pharmacokinetic (HTPK) module in ADMET Predictor® (AP) achieves this task by integrating ADMET property estimates to solve a deterministic system of differential equations with respect to human, rat, or mouse physiology, based on a simplified version of the GastroPlus® Advanced Compartmental Absorption and Transit (ACAT) model. While the initial version of the HTPK module performed well, delivering very similar results to the full PBPK modelling predictions in GastroPlus, an updated version improves purely in silico PK predictions. HTPK can be used within the Artificial Intelligence-driven Drug Design (AIDD) module, which automates the drug design process by integrating the HTPK simulations and ADMET predictions with advanced generative chemistry algorithms to produce molecules that are active and lead-like.  
Aims. To design potent RORy ligands with high predicted oral availability.
Methods. QSAR models for RORy agonists and inhibitors were developed in ADMET Modeler based on curated literature data. These QSAR models were used as optimization parameters along with other ADMET properties, synthesizability, and percent oral availability from the HTPK module within AIDD to design novel RORy ligands. After AIDD compound generation, we performed molecular docking calculations as well as similarity searches to Synthesis-on-demand (SoD) libraries and included this information in our Multi-Criteria Decision Analysis (MCDA) tool to select compounds for purchase and/or synthesis. Compounds were then tested in luciferase reporter and toxicity assays to determine their agonist or inhibitory activity. 
Results. Combining HTPK, AIDD, and MCDA delivered novel, active RORy ligands with high predicted oral availability.
Discussion. RORy is involved in several diseases, including inflammation and cancer, and novel drugs targeting RORy may help with these conditions. While additional rounds of the Design/Make/Test/Analyze (DMTA) cycle must be undertaken to optimize our newly developed ligands, using HTPK and AIDD from the very initial stages of development can reduce the number and time of DMTA cycles, delivering drugs to patients faster and cheaper.
