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Abstract:

Fluctuations of proteins near their native conformations play important
roles in function. Simple coarse-grained models, such as the Gaussian
Network Model, have been shown to capture some of the features of
equilibrium protein dynamics. We extend this model to include more
than one interaction parameter between residues, by using B factors
from over 100 ultra-high resolution X-ray crystal structures to optimize
the interaction parameters. Adding a single parameter to the model
results in substantial improvement of the prediction. We also analyze
simple models that include directions of motion and validate their
predictions against anisotropic B-factors. We find that two models,
Anisotropic Network Model and Block Normal Modes, show substantial
agreement with experiments. Applications of the methods to prediction
of functionally relevant protein motion will be illustrated.
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