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Proteins and nucleic acids evolved in the aqueous environment, and water is therefore deeply interrelated with both biomolecular 

structure and function. The first layer of water molecules around the biomolecular surface - the hydration shell - has properties 

different from the bulk water [1]. The dynamics of these water molecules is significantly reduced, and the shell mostly consists of 

ordered (localized) water molecules. However, the first shell water molecules do not have an ice-like structural properties. These 

ordered water molecules play significant role in recognition and binding of ligands. 

In our work, we utilize crystallographic data to compile the average hydration patterns around biomolecules. Firstly, we investigated 

hydration of DNA building blocks [2, 3], and later hydration of amino acids in proteins as a function of their rotameric state and the 

secondary structure [4, 5]. Recently, we analyzed hydration of DNA dinucleotides as a function of their conformation and sequence 

[6]. Here, we present an overview of these results as well as the methodology we used to obtain the data and the potential application 

of the results. 
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