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[Abstract] The electron—transfer proteins play an important role in the redox reactions in
biological systems. Some of them utilize the Iron—Sulfur clusters as their active sites. It has
been suggested that their redox potentials are well controlled by hydrogen bonds around the
active sites from the experimental studies on the structure—function relationship. However, a
mechanism of the control has not been clarified. In this study, we focus on the active site of
2Fe-2S ferredoxin. We have constructed several models and have elucidated a relationship
between ionization potentials and hydrogen bonds by density functional theory (DFT)
calculations and ONIOM calculations. The results indicate that the ionization potentials are in
proportion to the number of the hydrogen bonds around the active site. It is expected that a
single hydrogen bond reduces the ionization potential by about 0.27 eV.
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Figure 1. Model structures: (1) model excluding

0.00

-2.00 A

IP/eV

-4.00 - ¢

L 4

-6.00

0 2 10 12

4 6 8
The number of Hbonds
Figure 2. Number of hydrogen bonds vs. ionization potential.
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