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Molecular diversity analysis and exploration of the chemical space are central to
chemoinformatics, enabling informed decision-making in the study of potentially bioactive
molecules with novel properties [1]. Although traditionally associated with drug discovery
projects, these approaches have become increasingly relevant in other areas, including natural
products [2], food [3], and agricultural chemistry [4], among others. In many contexts rapid,
accurate and reliable assessment of the chemical diversity of compound libraries is highly
desirable. Such analyses benefit from a varied assortment of molecular representations,
similarity metrics and dimensionality reduction techniques to capture complementary aspects
of chemical diversity. To this end, accessible tools that integrate these approaches, particularly
for users without programming or computational expertise, are highly valued. In this
presentation, we describe a significant update to the Platform for Unified Molecular Analysis
(PUMA) [5], an intuitive and freely available web-based tool for chemoinformatics-driven
diversity analysis and chemical space visualization of user-supplied datasets. The updated
version incorporates an automated data curation workflow, expanded descriptor sets to better
assess drug-likeness and synthetic feasibility, additional molecular fingerprint and scaffold-
based representations, and further visualization methods for analysis of fingerprint-based
diversity. Notably, we introduce a novel representation of scaffold-based diversity based on
Jensen-Shannon Divergence. The presentation will highlight the utility of the updated version
of PUMA as a specialized tool aimed at students and researchers with little or no programming
experience, that requires minimal user setup As part of the presentation, a case study
analyzing the contents and diversity of compound sets related to diverse domains of chemical
interest, such as drugs, food chemicals, pesticides, cosmetics, and natural products, will be
shown. The updated version of PUMA (v2) will be freely available through its interactive web
interface, as well as via an API and a Python library for local use.
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