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AMBER (Assisted Model Building with Energy Refinement)
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NAMD (Scalable Molecular Dynamics)
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GROMACS (Groningen Machine for Chemical Simulations)
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OPLS (Optimized Potentials for Liquid Simulations)
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Root Mean Square Fluctuation (RMSF)
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v’ Relaxation from interactions with
adjacent subunits

Mode 1: magenta
Mode 2: yellow
Mode 3: cyan

Mode 4: green
Be—Bop: red

v Intrinsic flexibility is well correlated
with structural transition

Y. Ito & M. Ikeguchi, Chem. Phys. Lett. 490, 80 (2010)
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-~ NMR: Order Parameter

backbone side chain

NMR provides information on
dynamics of both backbone

and side chains. */
Order parameters (S?)

represent the amplitude of
fluctuation of bond vectors.

MD simulations without any
restraints were conducted for aX|s
10 ns x 20 structures. iy

Calculated S?%, and S?,,. ,
were compared with S? = —tr<CI)>2 - —(tr{d)})
experimental data.

IL,j=X,y,Z

Best, Clarke, Karplus, J. Mol. Biol. 349, 189, (2005)
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Method: umbrella sampling simulations

Umbrella Sampling MD
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Method: umbrella sampling simulations
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Method: umbrella sampling simulations
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/1. Initial Path
Nudged Elastic Band

Energy

Product "% -
Oy

/2. Umbrella Sampling Simulations\
For each intermediates along path, simulations
with restraint, Weighted Histogram

Analysis Method was used
for removing restraints and

wj = Krmsd(ADrmsd - Al)min)2

AD g = TMSAX,X ey ) = MMSACXX ) calculating free energy
was carried out. profiles along structural
Restraint potential is applied to both main chains transition between open
and side chains. and closed conformations.

kB. Roux JACS (2005) C.L. Brooks PNAS (2007)/ \ /




A ATP Bound
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ATP Bound
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H-bond partner of Asp256 is changed
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aC/B6  (ii—iii) D-b

0.5

from Lys162 to Thr163 (P-loop).

| Gly156

*Lys162
! *Thr163
: *Asp256
!

(heavy atoms)

Mutation of Asp256, Lys162, or Thr163 results in
remaining open conformation even with ATP bound.
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