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Enzyme
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Analyses on Structural Stability of
Enzyme and its Mutant
by Molecular Dynamics Simulations

Collaborators:T. Baba (OU), K. Kamiya (KIT)
S. Negoro(HU), Y. Higuchi(HU), N. Shibata (HU)
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Distance(A) MD X-ray structure
N345-Ald393 2.9+0.10 2.86
SN112-Ald393 3.14+0.17 3.03
0170-Ald393 3.05+0.16 3.04
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Analyses on NylB-substrate Complex by
Fragment Molecular Orbital-based
Inter-Fragment Interaction Energy Analyses

Collaborators:H. Ando(OU), T. Baba(OU), M. Nakano(OU),
Y. Mochizuki(Rikkyo U), C. Watanabe (U. Tokyo), Y. Okiyama (U. Tokyo)
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» Both terminals of ALD (COO-. NH;*)
strongly with charged AA residues

, We wants to precisely know the inter:
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1yb-24(1) is taken from MD at 9.475 ns and Hyb-24(2) at 10 ns
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Enzymatic Reactions of NyIB
By QM/MM Molecular Dynamics Simulations

Collaborators: K. Kamiya (KIT), T. Baba (OU), T. Matsui (AICS),
M. Boero (IPCMS, France), S. Negoro (HU)
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Analyses on various processes that carried by
NvyIB were perfromed with several methods.

Structural Analyses (MD)
- Differences between X-ray and MD structures

Interaction Analyses (FMO)
- Role of Asp181 is quantitatively clarified

Reaction Analyses (QM-MM-CPMD)

- Interplay of catalytic triad Ser/Lys/Tyr and Tyr170
results in regulation mechanism of orientation of a
hydrogen bond




Protein-Substrate Binding Processes by
PaCS-MD Methods

Collaborators:T. Baba(OU), R. Harada (AICS), M. Nakano (OU),
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Barrier >>kgT

Free Energy Landscape

Initial state A Final state B
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Reaction coordinate

_arge amplitude motion takes long time and Folding occurs as a stochastic
rocesses, so it is difficult to accomplish with available MD S|mulat|ons
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-+ Distance bw Glu168 — Ser217

-+ Distance bw Tyr170 — N4 p
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» can precisely predict X-ray Structure



