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Antioxidant activity data from in vitro assays are notoriously heterogeneous: diverse
units and protocols systematically shift the measured potency of the same compound, which
limits the transferability of single-protocol QSAR models. To address this issue, we propose
to build antioxidant activity QSAR models that are protocol-aware. We collected and curated
a paper-verified, protocol-aware multi-assay antioxidant dataset (DPPH, ABTS, ORAC,
FRAP, HRSA, NOSA, MCA, CUPRAC) from the Antioxidant Open Database (AODB) ' and
expert-curated primary literature. As an illustration, we focus on the DPPH radical-
scavenging activity data, which were organized into six condition-dependent subsets based
on solvent and temperature. Molecular structures were standardized and embedded using
ISIDA fragment descriptors?. Each subset has been the target of single-task learning models
and benchmarked with a multi-task learning approach®. The best performance was obtained
with MTL Trace. It exemplifies that sharing information across related assay conditions
improves predictive performance. This approach is extended to cover other antioxidant
potency measures, independently or together in a larger multi-task approach. Protocol-aware
curation combined with multi-task modelling improves both the prediction and interpretation
of antioxidant activity.
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Figure 1: Workflow of the protocol-aware multi-task QSAR Antioxidant activity pipeline: heterogeneous DPPH antioxidant data are curated
into protocol-aware subsets, encoded with ISIDA fragment descriptors, and modelled with single-task and multi-task learning with MTL Trace
achieving the best performance (Q?= 0.676).
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