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Streszczenie

Cryo-EM and X-ray crystallography provide crucial experimental
data for obtaining atomic-detail models of biomacromolecules.
Refining these models relies on library-based stereochemical
data, which, in addition to being limited to known chemical
entities, do not include meaningful noncovalent interactions.
Quantum mechanical (QM) calculations could alleviate these
iIssues but are too expensive for large molecules. Here we
present a novel Al-enabled Quantum Refinement (AQuaRef)
based on AIMNet2 machine learned interatomic potential
(MLIP) mimicking QM at substantially lower computational
costs. By refining 41 cryo-EM and 30 X-ray structures, we
show that this approach yields atomic models with superior
geometric quality compared to standard techniques, while
maintaining an equal or better fit to experimental data. Notably,
AQuaRef aids in determining proton positions, as illustrated in
the challenging case of short hydrogen bonds in the
parkinsonism-associated human protein DJ-1 and its bacterial
homolog YajL.
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