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reduction of quinones to hydroquinones using its cofactor, FAD. The enzyme Normal Mode Analysis
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thus completing the redox cycle. The redistribution of charges at the active site b) b Residue number
causes a reversion back to the initial conformation, and thus, the cycle repeats. Change in protein : Mode 1 § g =
In previous molecular dynamics simulation study,' the observed changes (near dynamics ? Mode e ‘§§ b
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and release of the alternate substrates. In this study, we are studying the slower 3 042 Residue number
dynamics of the subunit interface (surrounding the active site) using Normal Normal Mode Simulation Molecular Dynamics Simulation x is a measure of the degree of collectivity of the protein B.qacwr; is ghs thermal fluctuations of
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The role of coevolving residues on the dynamics? is also being examined using modes. with four flavin electronic states. In these calculations,
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B a ck gr oun d Normal mode calculation s based on the harmonic approximation of the level theory.
potential energy function around a minimum energy conformation. A o . .
A flavoenzyme that protects our bod coarse-graining approach (the elastic network model) was used, in 5 Faster motions (~a few hundred picosecond) were observed % Comparison of Dynamics
- yme that p 4 which the protein residues were represented by only their C, atoms. The analyzing the simulated data
from harmful semiquinone: performs 2e- C, atoms on a protein backbone were considered to be connected by

Resveratrol reduction of quinones to hydroguinone uniform springs whose harmonic potential is given by:
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but up-regulates quinone reductase 1, which between these two atoms in the given crystallographic structure, C is the Normal Mode Molecular Dynamics
strength of the potential, and R, is an arbitrary cut-off parameter which Simulations Simulations
defines the maximum interaction range between C, atoms. < —

is another detoxifying enzyme closely
similar to NQO2

Visual Molecular Dynamics (VMD) was used to calculate residue root mean ~4
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»Redox changes alters substrate binding Results
affinity. Binding and release of the alternate
substrates indicates a role of protein The redox transitions of the flavin-bound enzyme has been simulated by molecular Local faster motions
dynamics in the regulation of catalysis dynamics simulations. The simulated data exhibits local conformational changes. Slower motions observed in MD
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Additionally, they reveal changes in the dynamics of distant part of the enzyme. simulations
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» Change in redox state of flavin alters substrate recognition Conformation number

. . . R »Both Normal mode and Molecular Dynamics simulations show agreement on highly mobile
Electron Transfer and Reorganization Redox-dependent Protein Motions regions.

»MD simulations exhibit unusually high thermal fluctuations of protein segments for the
neutral semiquinone.

» Analysis of the MD simulations show redox transition influences the thermal RMS

o . N
According to the Marcus theory, an electron transfer reaction involves reorganization “*Analysis of Dynamics
of enzyme active site which may undergo substantial conformational change. The free
energy of activation (AE,) is related to the reorganization free energy, 1.

Dynamic regions of the enzyme are fluctuations near and far the redox center alike.
(AG + /1)2 extracted from molecular dynamics »NMA shows that dynamics of these near and far sites are indeed coupled and local changes
AEa = simulation data by calculating the triggered by redox reactions may experience a broader response in the form of an oscillatory
Ly RMSDs of the C, atoms. Low, moderate protein dynamics.
Donor Acceptor and high dynamics regions are shown in »>This correlated pattern of the local and global dynamics is further being investigated.
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