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The mechanisms to control electron transfer reactions in the homodimeric
photosynthetic reaction center based on its molecular structure
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Light-dependent charge separation in photosynthesis is driven by the
reaction center (RC) membrane protein complex that is classified into four types; the green
bacterial or heliobacterial, the purple bacterial, the photosystem (PS) I and Il RCs. Compared to
the latter three types of RCs, the molecular architecture of heliobacterial RC is still poorly
understood, in part due to the lack of high-resolution structural information. Structure of the RC
from Heliobacterium modesticaldum has been solved to a resolution of 3.2 angstrom. Although the
X-ray structure, which was reported by Arizona group in 2017, contained no quinone molecule within
its, our crystal structure has indicated that it was contained and seemed to function as a secondary

acceptor Al. The ESP-EPR signals, which was derived from the charge separated state of P800+Al-,
suggested that the quinone molecule had an almost similar orientation to but a little bit different
location from that in PS I.
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