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Introduction. In traditional small molecule drug research and development, target identification and ADMET evaluation are two major pain points characterized by low efficiency and high failure rates, directly impacting the R&D timeline and costs.
Aims. To develop the AI-DrugIP platform, integrating the target prediction module 3DSTarPred and the ADMET evaluation module ADMETPred, aiming to enhance the efficiency of early-stage drug discovery and reduce R&D risks through AI empowerment.
Methods. 3DSTarPred employs proprietary algorithms, AlphaConf (rapid conformation generation) and AlphaShape (3D shape similarity calculation), and utilizes the ChEMBL 29 and PDBbind databases to construct a ligand-target relationship library for small molecule target prediction. ADMETPred integrates four machine learning algorithms, covering 27 key ADMET parameters. It incorporates a graph attention network to enable interpretable predictions and supports high-throughput parallel computing.
Results. 3DSTarPred achieved a success rate of 76.27% in predicting targets for 118 FDA-approved drugs, outperforming mainstream platforms. It also supports multi-format file uploads and customizable parameters. ADMETPred surpasses admetSAR3.0 in both speed and accuracy, with the capability to highlight key substructures to guide molecular optimization.
Discussion. The AI-DrugIP platform, through its proprietary algorithms and integrated design, demonstrates higher accuracy and robustness in target prediction and ADMET evaluation. Its user-friendly interface and efficient workflow contribute to accelerating early-stage drug R&D, showcasing promising potential for application and broader adoption. Platform URL: https://ai-drugip.pumc.wecomput.com/.
