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We have conducted thermodynamic studies on binding reactions between ferredoxin
(Fd) and sulfite reductase (SiR) as well as Fd and ferredoxin NADP(+)-reductase (FNR) using calorimetry,
NMR spectroscopy, and X-ray crystallographic analysis with FNR and SiR activity assays.
We have revealed that oppositely-charged Fd and SiR formed the electron transfer complex using attractive
charge-charge interactions, and that non-electrostatic_interactions was also important for fine tuning of
binding modes between Fd and SiR to optimize SiR activity. The same results were also obtained in the
binding system between Fd and FNR. We have also revealed that amyloid fibrils of alpha-synuclein
cold-denatured below 293K due to the repulsive electrostatic interactions at low temperature.
We have clearly demonstrated that interprotein electrostatic interactions play an important roles in
normal protein functions and in clearance of disease-related amyloid fibrils.
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