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ProteinsPlus: On-The-Fly Structure-Based Design on
the Web

The ProteinsPlus web server (https://proteins.plus)[1] offers modelling support for numerous challenges con-
cerning the in-depth investigation of biomolecules. Its unique tools provide easy access to various structure-
based analyses for interdisciplinary researchers through an intuitive user interface. Users can perform nu-
merous computational studies for more than 174,000 three-dimensional protein structures from the Protein
Data Bank (PDB)[2] and app. 992,000 predicted AlphaFold Protein Structure Database[3] models.
The services include structure quality analyses for X-ray models based on electron density fit and further
criteria, structure preparation offering support for: hydrogen atom coordinate assignment, water placement
and metal coordination geometry analysis, pocket prediction, druggability assessment, automated and man-
ually adjustable binding site comparison, on-the-fly molecular docking through an automated preprocessing
pipeline for ligand and protein preparation, interaction visualization in 2D and 3D and protein-protein inter-
face classification regarding its biological impact. The results are available for download for further analyses
and statistical evaluations.
In this contribution, we will present the services of the ProteinsPlus web server in a nutshell with implications
on their potential application domains. We discuss several tools which are still in active development: Ge-
oMine[4] for textual, numerical and geometric queries on predicted and ligand-occupied binding sites in the
PDB, PoseView[5] for protein-ligand interaction mapping in 2D, and DoGSiteScorer[6] for pocket detection
and druggability prediction. Moreover, we will introduce novel services in development which are currently
tested for their application to real-life challenges in the field of structure-based design covering the challenges
of protein-ligand and protein-protein interface comparisons and the analysis of channels in protein crystals.
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