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DNA-encoded libraries [1] (DELSs) enable exploration of extremely large chemical spaces for
drug discovery, yet efficient comparison and prioritization of DEL collections remain
challenging due to their scale. In this work [2], we investigate Generative Topographic Mapping
[3] (GTM) as a scalable and interpretable framework for DEL similarity analysis. DELs were
represented as GTM responsibility vectors, enabling rapid comparison of entire libraries
without exhaustive compound pairwise similarity calculations. Using 100 diverse DEL subsets
and a reference set of cyclin-dependent kinase 2 (CDK2) ligands from ChEMBL, we
benchmarked GTM-based metrics against Morgan count fingerprint-based similarity
approaches. The proposed metrics showed strong agreement with descriptor-space methods,
achieving Spearman rank correlations of 0.7 and enrichment factors at 5% (EF5%) up to 12
for retrieval of top-ranked DELs. In addition, GTM generated intuitive 2D landscapes that
facilitate visualization of library overlap, diversity, and target-oriented enrichment. These
results demonstrate that GTM provides an efficient and explainable framework for large-scale
DEL profiling and prioritization.
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