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Advances in the field of protein structure prediction enable unprecedented access to models of
structurally uncharacterized proteins. Methods such as AlphaFold2[1] generate models using
protein sequence information and knowledge of publicly available experimentally solved protein
structures. However, these models lack the corresponding functional annotations that enable
researchers to analyze these structures and utilize them in computational workflows such as
virtual screening or molecular probe design. Although more recent co-folding approaches enable
users to predict, for example, protein structures in complex with a known ligand, they are heavily
biased toward available knowledge and the training dataset, and often lack the necessary
performance.[2]

Considering these challenges, we propose SiteMine[3] as a viable alternative. It is an efficient
and sequence-independent binding site comparison method, relying on the GeoMine[4] database
technology that captures binding sites and their characteristics for all available PDB structures.
Based on binding site similarity and the corresponding local alignment, users cannot only learn
where known or unknown ligands might bind but also understand where the binding site
prediction is derived from. The latter is especially beneficial to assess the quality and reliability
of predictions.

In contrast to the AlphaFill[5] methodology, the method does not rely on sequence similarity,
focuses on local rather than global similarities, and is not restricted to subsets of small molecules
in the Protein Data Bank.

Based on a dataset of predicted protein models with known ligands, we will illustrate the
applicability of SiteMine for annotating ligand binding sites and present a pipeline that enables
users to predict the binding mode of the ligands in the corresponding binding site using the pose
optimization functionalities of JAMDA.[6]
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