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Outline

● Hydrodynamic and Experimental Parameters
● Stokes’ law
● Rigid body hydrodynamics
● PDB→models
● Hydration revisited
● Solution isn’t rigid





https://babel.hathitrust.org/cgi/pt?id=mdp.39015012112531;view=1up;seq=208












Tensor

A tensor is a geometric object that maps in a multi-linear manner geometric vectors, 
scalars and other tensors to a resulting tensor.

Matrices, vectors & scalars whose multi-linear mapping is independent of the 
coordinate system can be considered tensors.





































Hydration from NMR freezing

Kuntz, I.D. and Kauzmann, W. (1974) Hydration of Proteins and Polypeptides. Adv. in Prot. Chem. 28:239-345



Hydration from NMR freezing

1-The static picture of biomolecular hydration is fundamentally 
inconsistent with magnetic relaxation dispersion experiments and 
molecular dynamics simulations, which both reveal a highly dynamic 
interface where rotation and exchange of nearly all water molecules 
are several orders of magnitude faster than biomolecular diffusion.

2-Waters near the biomolecular surface have a different density, and 
alter the local viscosity. It turns out that considering a number of 
“tightly bound”, static water molecules compensate well for this local 
viscosity effect, otherwise very hard to be directly taken into account.



Methods testing

Rocco M., and Byron O. (2015). “Computing translational diffusion and sedimentation coefficients: an evaluation of experimental 
data and programs”. Eur. Biophys. J., 44, 417–431 (DOI:10.1007/s00249-015-1042-9



Methods testing – Overall performance

Rocco M., and Byron O. (2015). “Computing translational diffusion and sedimentation coefficients: an evaluation of experimental 
data and programs”. Eur. Biophys. J., 44, 417–431 (DOI:10.1007/s00249-015-1042-9



Methods testing – 21 test proteins – Dt

Rocco M., and Byron O. (2015). “Computing translational diffusion and sedimentation coefficients: an evaluation of experimental 
data and programs”. Eur. Biophys. J., 44, 417–431 (DOI:10.1007/s00249-015-1042-9



Methods testing – overall performance – s

Rocco M., and Byron O. (2015). “Computing translational diffusion and sedimentation coefficients: an evaluation of experimental 
data and programs”. Eur. Biophys. J., 44, 417–431 (DOI:10.1007/s00249-015-1042-9
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