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Introduction. Drug-induced block of the cardiac hERG channel can prolong QT and precipitate torsades, making early in silico triage essential alongside ICH S7B/E14 best-practice assays. Recent cryo-EM structures of hERG with bound blockers reveal a well-defined cavity and key aromatic determinants (Y652, F656), enabling structure-based workflows beyond ligand-only QSAR.
Aims. To evaluate whether docking followed by SQM2.20 rescoring improves rank-ordering of hERG blockers versus docking alone, and to benchmark against ligand-based ML baselines.
Methods. We will dock curated reference ligands and candidates into cryo-EM hERG models (e.g., 7CN1 astemizole-bound and matched open/inactivated-state models), retaining K⁺ and conserved waters. Top poses are rescored using SQM2.20 (PM6-D3H4X with implicit solvation and entropic proxy), explicitly sampling protomer/tautomer states and alternative poses. Performance will be assessed by enrichment, ROC/PR-AUC and rank correlations; uncertainty is reported as mean±SEM (n specified).
Results. Planned interim analyses will compare docking, docking+SQM2.20, and ligand-only ML QSAR (RF/XGB), quantify sensitivity to protonation/pose/state, and report prospective enrichment on held-out compounds. Success criteria: ΔSpearman ρ ≥ 0.15 over docking; PR-AUC ≥ 0.70 on the reference panel.
Discussion. This study aims to deliver a robust, mechanistic triage for hERG liability that complements regulatory assays by combining structure-informed docking with SQM2.20 rescoring that addresses applicability-domain limits of purely ligand-based models.
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