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Effect of multivalent cation on interactions between negatively charged
biomolecules

oAyumi Suematsu, Ryo Akiyama
? Department of Chemistry, Kyushu University, Japan

[ Abstract]

Negatively charged biomolecules immersed in an electrolyte solution, such as cytoplasm,
interact each other. The effective interaction depends on not only electrolyte concentration but
also the charge of cation. In our previous studies the biomolecules have been modeled as the
large anionic particles. However, effective potential calculated using the model did not agree
with the experimental results qualitatively. We assumed that the effective attractive
interaction between biomolecules attributed the effective interaction between oxygen atoms in
the dissociated carboxylic acidic groups on the surface of biomolecules. Our calculation
results by using HNC-OZ indicated that only multivalent cations mediated a strong effective
attraction between O-sized anions at a certain concentration. The concentration dependence
for multivalent cations concluded as follow. The effective interaction turned from repulsive to
attractive as the electrolyte concentration increased, and the effective attraction decreased
when more electrolyte was added. These behaviors agreed with experimental results for
reentrant condensation of acidic proteins in various electrolyte solutions.
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Fig. 1. Potential of mean force between macroanions in electrolyte solution. (a) Cation in solution is mono
valent, (b) Cations in solution is divalent.
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