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(1) M. Takeuchi, Y. Amao, “Multi-biocatalytic
system for the effective fumarate synthesis
from pyruvate and gaseous CO,”, RSC
Sustain., 2024, 2, 2491-2495.

(2) M. Takeuchi, Y. Amao, “Visible-light driven
unsaturated dicarboxylate production from
gaseous CO: and pyruvate with the system
of water-soluble zinc porphyrin and dual-
biocatalysts”, J. Jpn. Pet. Inst., 2024, 67,
167-175.

(3) M. Takeuchi, Y. Amao, “Fumarate production
from pyruvate and low concentrations of
CO: with the multi-enzymatic system in
the presence of NADH and ATP”, New J.
Chem., 2024, 48, 18055-18065.

(4) K. Yamada, Y. Amao, “Photo/biocatalytic
system for visible-light driven L-alanine
production from ammonia and pyruvate”,
Sustain. Energy Fuels, 2025, 9, 419-423.

(5) S. Yoshikawa, Y. Amao, “Visible-light
responsive hydrogen production from
formate with the photoredox system
using enzyme and colloidal platinum

nanoparticles”, Sustain. Energy Fuels,

2025, 9, 1160-1164.
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(1) Yutaka Amao, “Biodegradable polymer
precursor synthesis from low concentration
carbon dioxide with photo/ATP-NADH
dependent biocatalysts hybrid system”
Taiwan International Conference on Catalysis
2024 (TICC 2024) (Jun. 19-21, Taiwan)

(2) Yutaka Amao, “Biodegradable polymer
precursor synthesis from carbon dioxide
with photo/biocatalyst hybrid system” 24th
International Conference on Photochemical
Conversion and Storage of Solar Energy
International Conference on Artificial
Photosynthesis-2024 (IPS-24/ICARP2024)
(Jul. 29-Aug. 2, Hiroshima)

(3) Yutaka Amao, “Photo/biocatalytic hybrid
system for visible-light driven fumarate
production from gaseous carbon dioxide”
5th International Conference on Emerging
Advanced Nanomaterials ICEAN 2024 (Nov.
4-8, Australia)

(4) Yutaka Amao, “Visible-light driven fumarate
synthesis from gaseous carbon dioxide and
bio-based material with photo/biocatalytic
hybrid system” 12th Singapore International
Chemistry Conference (SICC-12) (Dec.
9-13, Singapore)

(5) Yutaka Amao, “Visible-light driven polymer
precursor synthesis from gaseous CO: with
hybrid catalytic system” 18th Taiwan-Japan
Joint Symposium on Catalysis (Jan. 9-11,
Kyushu)
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Shintaro Yoshikawa, Yutaka Amao, “Visible-
light controlled hydrogen production from
formate with hybrid catalytic system” 18th
International Congress on Catalysis (July 14-
19, 2024, France)

(10) Kyosuke Yamada, Yutaka Amao,

“Development of visible-light driven alanine
production with photo/biocatalyst” 18th
International Congress on Catalysis (July 14-
19, 2024, France)

(11) Kazuma Suehiro, Yutaka Amao, “Synthesis

of Biodegradable Polymer Precursor from
CO: and Acetaldehyde by Using Multi-
enzymes” 18th International Congress on
Catalysis (July 14-19, 2024, France)

(12) Shintaro Yoshikawa, Yutaka Amao, “Visible

light responsive hydrogen production based
on formate decomposition using the enzyme
and platinum nanoparticles in neutral pH
region” 24th International Conference on
Photochemical Conversion and Storage of
Solar Energy International Conference on
Artificial Photosynthesis-2024 (1PS-24/

ICARP2024) (Jul. 29-Aug. 2, Hiroshima)

(13) Kyosuke Yamada, Yutaka Amao, “Visible-

light driven L-alanine production from
pyruvate and ammonia using photo/
biocatalyst system” 24th International
Conference on Photochemical Conversion
and Storage of Solar Energy International
Conference on Artificial Photosynthesis-2024
(IPS-24/1ICARP2024) (Jul. 29-Aug. 2,

Hiroshima)

(14) Kazuma Suehiro, Yutaka Amao, “Lactate

synthesis from CO: and acetaldehyde by
combining dual-biocatalytic systems” 24th
International Conference on Photochemical
Conversion and Storage of Solar Energy
International Conference on Artificial
Photosynthesis-2024 (IPS-24/ICARP2024)
(Jul. 29-Aug. 2, Hiroshima)

(15) Shintaro Yoshikawa, Yutaka Amao, “Hybrid

Photocatalytic System with Enzymes and Pt
Nanoparticles for Visible Light-Controlled
Hydrogen Production from Formate Under
Mild Conditions” PRIME 2024 (Oct. 6-11,
Hawaii, USA)

(16) Kyosuke Yamada, Yutaka Amao, “Synthesis

of Nylon Resin Precursor Materials from
Biomass-Derived Pyruvate with Photo/
Biocatalyst Using Visible Light As an
Energy Source” PRIME 2024 (Oct. 6-11,
Hawaii, USA)

(17) Shintaro Yoshikawa, Yutaka Amao,

“Hydrogen production from formate with
the system of enzyme, colloidal platinum
nanoparticles and organic photosensitizers
dispersed by cyclodextrins” Osaka-Kansai
International Symposium on Catalysis
(OKCAT2024) (Nov. 20-21, Osaka, Japan)

(18) Kyosuke Yamada, Yutaka Amao,



“Construction of visible-light driven
L-alanine production from biomass-derived
urea using photo/biocatalyst” Osaka-Kansai
International Symposium on Catalysis
(OKCAT2024) (Nov. 20-21, Osaka, Japan)

(19) Yutaka Amao, Yu Kita, “Visible-light

driven poly-3-hydroxybutyrate precursor
production from low concentration CO2
and waste acetone with the hybrid system
of biocatalysts and photocatalytic dye”
2nd Australian Conference on Green and
Sustainable Chemistry & Engineering (Dec.
8-12, Australia)

(20) Yutaka Amao, Mika Takeuchi, “Biocatalytic
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fumarate production from gaseous CO: and
pyruvate with the multi-enzyme system”
1st Catalytic Biorefinery International
Conference (Feb 6-7, 2025, Thailand)
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(2) S. Seki, T. Miyata, N. Norioka, H. Tanaka, G.
Kurisu, K. Namba, R. Fujii, “Structure-based
validation of recombinant light-harvesting
complex 11”7, PNAS Nexus, 2024, 3, 405.

(3) S. Seki, K. Yoshida, M. Sugisaki, N
Yamano, R. Fujii, “Characterization of the
ultraviolet-B absorption band of carotenoids
using solvent-dependent shifts in steady-state
and transient absorption spectra”, J. Phys.
Chem. B, 2024, 128, 5623-5629.

(4) Y. Liu, Y. Li, Y.-T. Xu, H. Xu, Y. Gao, X.-
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Figure 1. (a) Overall photocatalytic cycle for
water oxidation (b) time courses of Oz
evolution with soluble and insoluble
water oxidation catalysts.

Co[Fe(CN)sls DEHEICH KT H 7T 7 A b
NEERRE SN2 Eb, 797 A2 M
THZELICEVIEVEATH D Co A A Tkt
LSUGHEE T 2K T DB E S 278 -
VAR & 1 /R /N I W ol B el Tt R L

DI DX D RENLE D1 O A b % w]
REL T D F A L FRITKD B D EpRIZHON
THHLMNE LT,

2. Co 7 v U UEEROK DA AEENE (W

JEHERA 4)

RS ARIZ K 2 K DOBALEUE DOFEREIZ 1T 2
OOBRMBHFEINTND, 1 21E, K10
FRAGIZ K0 A2 U % w7l <e 8 A= >/ s K
Z RIS S 4 (water nucleation attack:
WNA) THH, b9 —DiE2 0@ EA4F
YRR BOGT M (interaction of two metal
centers: 12M) T& 5 (Figure 2), WNA %l [
2 L 12M B o) A EEEfE Th 5 0—0
FEENESTHY ., BmWEERHIRFFTE 5,
12M B CRUS D EIT I D 72 012id, Ak s
HAF VEOBE LD OREEP SRR

16

¥ Water nucleophilic attack (WNA)

WEFEx
(EFo%y) |

¥ Interaction of two metal centers (12M)

e TN
ﬁ.v .3 LR : (5

Figure 2. Two mechanisms for O-O bond formation
during water oxidation.

HESTWVWRNWZ ERRETHY, ZNET
(RN T 4 7 E DB F A B &
THEBEEAERPFIHENTE ], 71U
(Ch) 1. K74 U vBEO—HNELTEN
TWA7=, BRI TH e — LERIX
RIVT 4 ) AR THEEERE VO T, &
RO EIFE MR RER & 0 ZELTE D & HFE
Ihd, £ZT, ZHvE TITKROBALAREED
TEEHLE LTRSFIHESN TS Co A A
vEHRLERLETD ChEEkEAKR L, KD
FEAb SO %63 2 i E M 2 BT L 72,
fE R, SURHEE L Co (Ch) OEEIZ2 KT
il L= 2 & e, 12M BERS bl i s 28
T35 eMRENT, £, FESFMHTT
IX TOF 23 5.2s", TON (X980 (23 L, BRE
INHFEIL 8% LIFFITHWEL R L2 &
5, Co (Ch) IX@EiEHEEZRT Z LRI BN E
72~ 7= (Figure 3),

0.04

*
g ooz} Secondorder
3
e
-]
% 0.2 |
w
=)
s 0.01
&
2

¢ i

0 3 2

[Co"(Ch)], uM

Figure 3. 02 evolution rates dependent on
the Co(Ch) concentrations under
photoirradiation of an mixture of borate
buffer (pH 9.0, 0.1 M) and acetone-de (9:1)
containing Co(Ch), [Ru(bpy)s]** and S20s2".



W 2024 5 O TR 2ERE
R (EFEA)

1)

)

®3)

(4)

(®)

(6)

Y. Seki, T. Nakazono, Y. Yamada “Size
and Shape Effect of Counter cations on
Depolymerization and Water Oxidation
Catalysis of Cyano-Bridged Coordination
Polymers” Inorg. Chem., 2025, 64, 5354-
5359.

Y. Ojima, R. Akiyoshi, I. Tokiwa, T.
Nakazono, Y. Yamada, M. Azuma “Cobalt
phosphide-loaded biochar synthesis using
phosphate-accumulating yeast and its
application as an electrocatalyst” Biotechnol.
Rep., 2025, 45, e00874.

Y. Seki, T. Nakazono, H. Tabe, Y. Yamada
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