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Molecular Dynamics Simulation of Microperoxidase in Aqueous Solution

in Terms of the ABEEM/MM Method
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Abstract:  In terms of the atom-bond electronegativity equilization fluctuating charge molecular mechanics(ABEEM/
MM), molecular dynamics simulation on aqueous microperoxidases (MP) was performed. The impact of water molecules
on the structure of MP, the ruffling conformation of the heme, and the orientation of the axially ligated imidazole were
investigated. Results show that, in the aqueous solution, the backbone amino acids of the MP are stable, while the
ruffling conformation of heme turns to be planar, which comes from the interaction between water and MP. The
orientation of the axially coordinated imidazole is mainly determined by the histidine bonded with the imidazole, while
the electrostatic force between the imidazole and the side-chained propionic acid group of the heme is only a subsidiary

factor.
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Fig.2 Root mean square deviation (RMSD) of displacements (a) and gyration radius (Ry) for backbone atoms (b)
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Table 1 RMSD for the heavy atoms of 11 amino acids of model MP in aqueous solution

Residue Valll GlInl2 Lys13 Cysl4 Alals

GInl6 Cysl17 His18 Thr19 Val20 Glu21

RMSD(nm)  0.0564 0.0401 0.0513 0.0365

0.0118

0.0802 0.0540 0.0277 0.0860 0.0176 0.0669
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Fig.3 Radial distribution of O atom of carboxyl in
Glu21 and H atom in H,0
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Fig.4 Twist angles 7, (a) and 75y (b) of heme in molecular dynamics simulations as a function of time
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