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Abstract:

Charge transfer through biological macromolecules is essential for many biological processes such as for instance
photosynthesis and respiration. In these processes, protons or electrons are transferred between titratable residues or
redox-active cofactors, respectively. Often their transfer is tightly coupled. Computational methods based on continuum
electrostatics can be used in theoretical biochemistry to analyze the function of even very complex biochemical systems.
With these methods, the pH and the redox potential of the solution can be considered in the calculations. Combining
continuum electrostatic calculations with a statistical thermodynamic analysis, it is possible to calculate equilibrium
parameters such as protonation or oxidation probabilities. Moreover, it is also possible to simulate reaction kinetics by
using such parameters. This formalism is applied to the kinetics of electron transfer in the tetraheme-subunit and the
special pair of the reaction center of Blastochloris viridis.
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