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Theoretical analysis for the geometrical and electronic structures of the active center of high-
potential iron-sulfur protein (‘College of Physics, School of Science and Engineering,
University of Tsukuba, *Center for Computational Sciences, University of Tsukuba) O Ayaka
Sato,' Yuta Hori,? Yasuteru Shigeta

High-potential iron-sulfur protein (HiPIP) is an electron-transport protein working in the
photosynthetic electron-transfer chain. HiPIP has a cubane-type iron-sulfur cluster of [4Fe4S]
in the active center as well as ferredoxin (Fd), but the redox potential in HiPIP is much higher
than that in Fd because of the differerence in surrouding protein environment around [4Fe4S].!
In addition, the fine structure of HiPIP has be obtained by an ultra-high resolution X-ray
analysis recently.? In this study, we performed density functional theory calculations for the
geometrical and electronic structures around [4Fe4S] in HiPIP by changing the calculation
models around [4Fe4S] and taking into account the influence of the surrouding protein
environment.

A spin configuration of the singlet state was determined to be the most stable electronic state
by from the calculation of among all 32 possible spin configurations for the oxidized type
(3Fe(IIT)Fe(1l)) of HiPIP. From the results of the oxidized type, the most stable electronic state
of the reduced type (2Fe(I1I)2Fe(Il)) was also predicted to be a spin configuration of the doublet
state.
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