Prospective hERG blocker triage via docking and semiempirical QM rescoring
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Introduction. Drug‑induced hERG (IKr) block prolongs QT and raises torsades risk leading to early in silico triage being encouraged alongside ICH S7B/E14 practices. Cryo‑EM structures with bound blockers delineate a tractable cavity governed by Y652/F656 aromatics and conserved waters, enabling structure‑based modelling beyond ligand‑only QSAR. 
Aims. We aim to test whether docking followed by SQM2.20 rescoring improves rank‑ordering of hERG blockers over docking alone and to benchmark against ligand‑based machine‑learning baselines.
Methods. Reference ligands and candidates are docked into blocker‑bound and state‑matched hERG models (e.g., astemizole‑bound), retaining K+ and key waters. Top poses are rescored via SQM2.20 (PM6‑D3H4X with implicit solvation and an entropic proxy), sampling protomer/tautomer variants and multiple poses. Performance is quantified by enrichment, ROC/PR‑AUC and rank correlations.

Results. Interim comparisons of docking, docking+SQM2.20 and ML (RF/XGBoost) on held‑out sets will be reported, together with sensitivity to protonation, pose and channel state. Prespecified success criteria include ΔSpearman ρ ≥ 0.15 over docking and PR‑AUC ≥ 0.70 on the reference panel.
Discussion. Combining structure‑informed docking with quantum‑mechanical rescoring aims to provide a mechanistic, reproducible triage that complements regulatory assays. High‑confidence series will be escalated to explicit‑solvent FEP for confirmation.
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