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Introduction. Phosphoglycerate kinase 2 (PGK2) is essential for sperm bioenergetics and male fertility, making it a promising non‑hormonal contraceptive target. The running CACHE Challenge 7 seeks selective PGK2 inhibitors over PGK1; participants are provided with structures and unpublished ligands, with adenine‑site water networks and subtle PGK2 vs PGK1 side‑chain differences informing selectivity
Aims. To develop and demonstrate an integrated computational pipeline combining active‑learning docking (AL‑Dock), SQM2.20 quantum‑mechanical rescoring, and free‑energy perturbation (FEP) that identifies selective, non‑quinazoline PGK2 inhibitors meeting challenge thresholds (IC50 < 10 µM and ≥20‑fold selectivity; primary hits IC50 < 50 µM and ≥5‑fold selectivity).
Methods. AL‑Dock iteratively trains a surrogate on docking scores to focus library exploration. Candidates are cross‑docked to PGK1 (e.g., 4O33/2X15) to penalise non‑selective binders, and screened with a SMARTS filter to exclude quinazolines. SQM2.20 rescoring is run on PGK2 and PGK1 poses using PM6‑D3H4X with COSMO‑like solvation; multiple cofactor states and conserved waters are sampled based on PGK2 (apo 2P9Q, ATP‑bound 2PAA, ligand‑bound entries) and PGK1 structures. Top series proceed to FEP for rigorous ΔΔG ranking. Throughput from our docking deployment informs cycle sizes and timelines.
Results. Planned outputs during the live challenge include prospective enrichment curves on holdouts, predicted selectivity distributions against PGK1, per‑cycle diversity/synthesizability, and a purchase shortlist. Up to 100 compounds meeting pre‑specified thresholds will be purchased and submitted for testing
Discussion. By combining scale‑efficient AL‑Dock with physics‑based SQM2.20 and FEP verification, the pipeline aims to deliver selective PGK2 hits under realistic compute budgets. Water‑mediated interactions and the enclosed adenine cavity will be explicitly considered to improve selectivity predictions and to prioritise non‑quinazoline chemotypes for synthesis during CACHE‑7.
