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E A New Trend in Photosynthesis Research

On September 27, 2024, PNAS Nexus reported the

results of cryo-electron microscopy (cryo-EM) of an

artificially produced light-harvesting protein (LHC),
one of the components of photosynthesis, and its three-
dimensional structure successfully reproduced that of
the natural LHC. We interviewed Dr. Soichiro Seki
(now at Osaka University) who is the first author of the
paper and was a graduate student at the Center.
What is cryo-EM?
Cryo-EM is a method of obtaining the three-
dimensional structure of a target protein at the atomic
level by observing a sample frozen at a cryogenic
temperature with an electron microscope and analyzing
and reconstructing many images obtained by a
computer. Until now, only the X-ray crystallography
(XRC) method has been able to do this, but the XRC
method requires the preparation of crystals containing
only the protein of interest, which is a very labor-
intensive and time-consuming process. Recent
advances in computer processing power have improved
the accuracy of atomic position determination by cryo-
EM to a level second only to the XRC method, and this
method is attracting attention as a new structural
analysis method because it can significantly reduce the
labor and time required for structure determination.
Artificially prepared photosynthetic antenna

Although the method of artificially preparing LHC was
established to some extent in the 1990s, it was difficult
for XRC to analyze the structure and confirm how well
it reproduced the natural product. On the other hand,
the development of cryo-electron microscopy made it
possible to examine its structure, but there were still
some problems. In the leaf of a plant, the LHC is in the
shape of three pieces of rice balls (trimer), where the
limitation of cryo-EM is that only this trimer can be
analyzed, and the trimer is hard to obtain using known

preparation methods. In this study, we improved the

sample preparation method to obtain the necessary
amount of the trimer. As a result, we could capture the
structure of the artificially prepared LHC trimer.
“Combining this preparation method that can reproduce
a biological-like appearance and the cryo-EM method
that allows us to see the structure at the atomic level even
with a small amount of sample will be a new trend in
photosynthesis research,” Dr. Seki emphasized.
Reflecting on my scientific journey at the Center

He received a Ph.D. degree at Osaka City University
last year. “In high school, I never thought I would end
up doing structural analysis of proteins involved in

photosynthesis,” he said. His father’s work sparked his

interest in photosynthesis as he approached university
entrance exams, guiding him towards the Chemistry
Department in the Faculty of Science. Dr. Seki said, “I
believe my career as a researcher began when I
participated in a joint research project by the Center
during my master’s program. Moving forward, I aim to
utilize the cryo-EM method as my primary tool for

global scientific exploration.”

1. Nat. Commun. 2023, 14, 6524.
The development of methods for converting
polyamides has not progressed due to their high
stability and the influence of materials contained in
commercial products. The effect of metal species on
hydrogenolysis ~ was  investigated. ~ Various
characterizations and DFT calculations were
conducted to analyze the differences in product
distribution between Ru/CeO; and Pt/CeO,,
providing insight into the reaction mechanisms,
which will be useful for future catalyst development.

(Yusuke Kita / Catalytic Chemistry)
2. Appl. Catal. B 2024, 342, 123449.
Ag/CuO@Znln,S4 photocatalyst achieved to reduce
CO; to CH4 with 92.8% selectivity under UV light
irradiation with water as an electron source. In
general, high selectivity in the reduction CO; to CH4
is difficult on photocatalyst which occurred to
recombine excited electrons and holes because the
reaction requires many excited electrons. The
covalent bond between CuO and S improved the
charge transfer to between the heterojunction,
contributing to high CHj selectivity.

(Masato Akatsuka / Photocatalysis)
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