Relaxation phenomena at a protein surface - water or protein dynamics?
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Biological macromolecules are very well adapted to their local environment,
be it the hydrophobic interior of a lipid bilayer membrane or the aqueous
cytoplasm inside the cell. The role of water is fundamental in this respect,
and the hydration/solvation characteristics of proteins thus have attracted
considerable attention since the first realization of the importance of the
hydrophobic effect for protein folding. Water is however a complex liquid in
itself, and it has turned out to be quite elusive to obtain a detailed
picture of its interactions with biomolecules, and not free of
contradictions.
The observed 10-100 fold slow-down of the dynamic Fluorescence Stokes Shift
(FSS) relaxation when a chromophore is bound to a macromolecule has been
interpreted in terms of a layer of  "biological water" surrounding the
macromolecule, and in slow exchange with bulk. This contrasts with magnetic
relaxation dispersion (MRD) data, which show a modest 2-3 fold retardation
of the solvent dynamics near the macromolecule. To clarify this issue we
have performed molecular dynamics (MD) simulations on proteins in explicit
water and find that the slow component of the FSS relaxation is mainly due
to chromophore and protein motions, whereas water relaxation around the
protein is in general quite fast, consistent with the MRD data and other MD
simulations of water dynamics.

