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Theory

Potential of mean force

Protein interaction can be described quantitatively by a two-body potential of mean force. The overall potential between two different protein molecules;
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where r is center to center distance,
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is the osmotic attractive potential, and 
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is the specific interaction potential.
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are the valance of the protein i and j, e is the unit of electron charge, 
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is the relative dielectric permittivity of water, 
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is the effective-space hydration/stern layer and 
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is the Debye parameter; given by 
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where H is the Hamaker constant.
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where 
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and 
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are model parameters.

Equation of state

For modeling protein solutions containing two kinds of proteins, perturbation theory is used, for predicting thermodynamic properties of the system. In perturbation theory, an assembly of hard sphere is used as the reference system, which the remaining interactions are treated as perturbations;
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where 
[image: image25.wmf]r

is the protein number density.

<Hard-Sphere Reference Equations>

For the fluid phase, the reference binary hard-sphere equation of state are given by;
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The Hemholtz energy is derived using follow equation.
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For solid phase, the reference equation of state and the Helmholtz energy are given by;
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<Perturbation Term>

In both fluid and solid phases, the perturbation equation of state is given by 
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where U is the perturbation energy per unit density;
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The chemical potential of each protein for the both phases is derived by
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At equilibrium, pressure and composition are calculated from 
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where superscripts f and s denote the fluid and solid phases and subscripts 1 and 2 represent components.
Result and Conclusion

We proposed an improved thermodynamic model for the phase behavior of binary protein mixtures based on the statistical mechanical perturbation theory. In the proposed model, intermolecular potentials are affected by an ionic strength considerably. It predicts the phase behaviors of the binary protein mixture with various ionic strength.
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FIGURE 2 Phase diagram of fluid-solid equilibria with partial miscibility in solid state.: S1=a single solid (protein-1) rich in species 2; S2=a single solid (protein-2) rich in species 1 ; F=single fluid phase.
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FIGURE 1 Contribution to the total potential of mean force as a function of � EMBED Equation.3  ���, in the case of I=0.01M (a), and I=5M (b) :� EMBED Equation.3  ���=7, � EMBED Equation.3  ���=2, � EMBED Equation.3  ���=3Å, � EMBED Equation.3  ���=6.94Å, pH=4, � EMBED Equation.3  ���=34.3Å.
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