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Introduction

Proteins in solution are surrounded by a hydration shell
A hydration shell consists of several hydration layers (HL)
HL are formed by the water molecules near the protein surface
HL influences the structure and activity of a protein
SAXS or SANS provide information on the hydration shell
SAXS/SANS curves were computed for several proteins:

« Xylanase, Lysozyme, GB3 domain, and RNaseA

 Protein force fields

 Water models.
Using MD simulations & explicit-solvent SAXS/SANS calculations to inves-
tigate how variations of the hydration shell manifest in variations of R, & |,

Fig. 1 Water inside the envelope (blue surface) Fig. 2 The first (orange) and second (light blue) hydration layer
contribute to calculated SAS curves. that form the hydration shell around the protein.
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2. Calculating SAXS/SANS curves from MD

* Built an envelope around the solute, which includes all solvent atoms of the hydration
shell (Fig. ).

« All atoms inside the envelope are taken into account during the SAXS/SANS
calculations.

* No free parameter in the SAS calculations

» Scattering curves are calculated from the MD trajectories with an in house Gromacs
version [1, 2].

Calculate SAS curves from MD simulation
1. Run Free MD

 Free MD simulations, one for each replica with the protein-RNA
complex in solution.
* TO get the scattering from the pure-solute, one free MD simulation
with pure solvent is conducted.
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Conclusion

« Different proteins exhibit different hydration layer contrasts

 The water model significantly influences the hydration layer

« Our calculation provides a novel route for comparing hydration layers between simulation and
experiments, for validating water models, and, thereby, for scrutinizing the hydration layer of
oroteins.
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