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Dynamic Methods
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Dynamic Methods
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Atomic-Level Characterization of the Structural Dynamics of Proteins, D. E.
Shaw et al. Science 330, 341 (2010)



Dynamic Importance Sampling
(DIMS)

Folding transition of Protein-G
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Perilla J., et al., J. Comp. Chem. 32, 196 (2011)



Adenylate Kinase
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Journal of Molecular Biology 394, 150 (2009)



Adenylate Kinase DIMS transition

A case of two hinges and a zipping mechanism.
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Journal of Molecular Biology 394, 150 (2009)



Sodium-Hydantoin Transporter
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Shimamura, T. et al. Science 23, 470-473 (2010)



Principal Component Analysis

Diagonalization problem:

A —_—
Involvement coefficients:

Voo = 17a - (@7 — 7))




NMA and PCA as pathway predictors

The involvement coefficient indicates the amount of overlap between a
PC/NM and a probe direction.
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Mode index

Intrinsinc motions motions along an enzymatic reaction trajectory.
K. A. Henzler-Wildman , et al., Nature 450, 838 (2007)




NtrC Principal Component Analysis

The involvement coefficient indicates the amount of overlap between a PC/NM and a probe
direction.
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o
o

O
a)]

o
o

[ ]
I
Cumulative involvement coeff.



NtrC order parameter

: G'B%ﬂ; side =
3031 |
= 0.6 &
0.2} = 8
5 -
: g 9
S 04l Z
S 027 loop gu
= =
==
s LU L, S

UL AT B 3

% 10 20 30 40
Principal Components

Ming Lei, Dorothy Kern, Martin Karplus., J. Mol. Bio. 392, 823 (2009)



NtrC Transfer entropies
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Information Theory Basics

The average number of bits needed to optimally encode independent draws of the
discrete variable X following a probability distribution p(x) is:

= p(x)(x) Zp )log (p(x))

If a different distribution q(x) is used the excess number of bits is given by the

Kullback entropy:
p(z)
Kx = p(x)lo ( )
Z >\ q(@)



Transfer Entropy

Given the generalized Markov property
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In the absence of information flow from X to Y, the state of Y has no influence on the
transition probabilities on system X. The incorrectness of this assumption can be
guantified by a Kullback entropy:
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Thomas Schreiber, Phys. Rev. Lett. 85, 461 (2000)



Residue
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