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Crowded environment in cells

nearly all water is part of a protein hydration shell
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Why is the hydration shell biologically relevant?

△ 𝑅𝑔 < 0
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△ 𝑅𝑔 > 0
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Water packing

Hydration shell effect on 𝑹𝒈 from 18 

protein and water force fields
combinations

𝑹𝒈 from SAXS relative to SANS compared

with experimental data

➢ Δ𝑅𝑔 TIP4P/2005s > Δ𝑅𝑔 TIP4P/2005

➢ Overall remarkable agreement 

for all water model/ force field 

combinations

➢ Surface composition of the 

protein influences the 

hydration shell
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Zero scattering intensity 𝐼0

• Δ𝑅𝑔 amber ff ≥ Δ𝑅𝑔 charmm36 ff

• Smallest Δ𝑅𝑔 for cTIP3P

• Highly dense hydration shell
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SAXS: 𝑅𝑔 depends on the electron density (ρ𝑒𝑙)

Hydration shell effect on 𝑹𝒈 differs in SAXS, SANS/𝑯𝟐𝑶, SANS/𝑫𝟐𝑶

SANS: 𝑅𝑔 depends on  neutron scattering length density (ρ𝑛𝑠𝑙)
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