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1. Introduction
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behavior during mineralization, which suggests protein structure plays a very

However, current understanding of the interaction between biomolecules and minerals
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effective tool to explore the mechanism of biomineralisation. Computer simulations

can be used to obtain the atomistic details at the interface between biomolecules and

mineral surfaces; hence we can have a better understanding of the mechanisms by

which the biomineralisation is controlled.
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force fields designed for use at bio-inorganic interfaces [6]. Full details about the
force fields between the organic molecule and the mineral are given in that reference.
modeling a range of properties of calcite and aragonite crystals. The potentials for
peptides were obtained from the ffO3 force field in AMBER; the flexible TIP3P

potential was used for water [14].

The coordinates of both peptides and the calcite surface obtained from the final

program [8]. In the calculation, the solute intramolecular interactions were computed
by the usual molecular mechanics mothods, while the solute-solvent and solvent-
solvent interactions were computed by a mean-field approximation through the use of
PB electrostatic theory. The dielectric constant for water was set to 80.0, and 8.0 for

the calcite surface and peptides.

3. Results and Discussion

3.1 Peptides in vacuum

The MD simulations of peptides in vacuum were carried out at 300 K for 2 ns. From

Fig. 4 we can see that after the initial equilibration period, the configurations of the

energy underwent variance during the simulations. The results show that the potential

energy of a peptide in vacuum is closely linked to its specific configuration.
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Configurations with coiled structure (smaller gyration radius) are energetically
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3.4 Changes in dihedral angles of the peptides
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indicate the change in configuration with more detail. For each residue unit, three
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The distribution of each type of dihedral angle could be obtained from the trajectory
of the MD simulations. For example, the distributions of all dihedral angles for PI(A)

during the former simulations are shown in Fig. 8.
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3.5 Electrostatic potential isosurfaces
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From the isosurfaces, we can see that the dominating electrostatic interaction is a key
factor in peptide interactions with calcite. Two types of strong binding can be
identified: 1) interactions between carbonate groups of the calcite surface and amino
groups of the peptides; and 2) interactions between calcium ions in calcite and

carboxyl groups of peptides.
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Table 1 Adsorption energies for peptides adsorbed on the calcite (10T4) surface
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A B C

PI (kJ/mol) 6.41 -40.5 -204.4
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PII (kJ/mol) 21.4 -48.6 -136.8
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Figure Captions

Figure 1 Configurations of R,E,W;D;-16 (PI) and R,E,W,D,P-17 (PII). (a) PI
(A); (b) PI(B); (¢) PI(C); (d) PII (A); (e) PII (B); (f) PII (C)

Figure 2 The calcite (10T4) surface ,

Figure 4 Peptides in vacuum. (a) Potential energy; (b) Radius of gyration

Figure 5 Potential energy and gyration radius of peptides in water. (a) Potential
energy; (b) Radius of gyration

Figure 6 Peptides on calcite in water. (a) Potential energy; (b) Radius of gyration
Figure 7 Dihedral angles in a peptide repeating unit

Figure 8 Dihedral angles for peptides (a) PI (A) in water alone; (b) PI (A) in
water on a calcite surface

Figure 9 The potential isosurfaces of peptides and a calcite surface. (a) PI (A); (b)

PI(B); (c) PI(C); (d) PII (A); (e) PII (B); (f) PIL (C)
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Figure 3 Simulation model of peptide molecule on calcite surface
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