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The number of resolved structures of biological molecules in the PDB currently exceeds 

190,000; most of them are determined by crystallographic methods. Many computer programs 

have made the process of structure determination easier and faster [1]. However, some tasks 

require a careful approach to interpreting the results of crystallography.  

A prime example is the problem of modeling the solvent component of protein crystals. 

The environment in which a protein crystal is grown inevitably contains water, ions, native 

ligands, etc. On average, about half of the entire crystal volume consists of disordered solvent 

[2]. Inaccurate interpretation of the electron densities of the solvent, especially near the surface 

of the protein, can lead to incorrect conclusions about its physical and chemical properties. Even 

small solvent components such as chloride ions can play an important role in the functioning 

of a protein and be an integral part of its structure. At the same time, chloride ions have a low 

anomalous signal and can easily be confused with water molecules [3].  

In this work, we investigated the possibility of classifying water molecules and chloride 

ions in the crystallographic structures of proteins using machine-learning models. We present 

a complete end-to-end scheme for the analysis and classification of chloride ions and water 

molecules. We also found crystallographic structures, in which chloride atoms are modeled 

incorrectly. 
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