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Discovery of Proteolytically Stable Thiopeptides.

J. Am. Chem. Soc., 2024, 12, 8058-8070.
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AO3

Kobayashi M, Onozawa N, Matsuda K, Wakimoto T.
Chemoenzymatic tandem cyclization for the facile synthesis
of bicyclic peptides.

Commun. Chem,, 2024, 1, 67.
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AO1

Zheng Y, Morita N, Takagi H, Shiozaki-Sato Y, Ishikawa ],
Shin-ya K, Takahashi S.

Alanyl-tRNA Synthetase-like Enzyme-Catalyzed
Aminoacylation in Nucleoside Sulfamate Ascamycin
Biosynthesis.

ACS Catal,, 2024, 14, 3533-3542.
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AO1

Sato F, Sonohara T, Fujiki S, Sugawara A, Morishita Y,
Ozaki T, Asai T.

Genome mining of labdane-related diterpenoids: Discovery of
the two-enzyme pathway leading to (-)-sandaracopimaradiene
in the fungus.

Beilstein J. Org. Chem., 2024, 20, 714-720.

7 BWNAERIKE 25 O T VR ERBEEN 55 7
TRV TV A R & S R

AO02

Sato Y, Shi X, Ye Y, Domon S, Takino J, Ozaki T, Liu C,
Oikawa H, Minami A.

Bioinformatics-Guided Reconstitution of Biosynthetic
Machineries of Fungal Eremophilane Sesquiterpenes.

ACS Chem. Biol, 2024, 4, 861-865.

BRI D AL A SN E ¢ £ 3 5 TR 2
HpL 2T VET 4T VR AR TR ORI %
f#EH

AO1

Matsushita T, Kishimoto S, Hara K, Hashimoto H,
Yamaguchi H, Saito Y, Watanabe K.

Functional Modification of Flavin-containing Monooxygenase
through Machine Learning Methodology. ACS Catal, 2024,
14, 6945-6951.

The Watanabe group (A0Ol) used ML to modify FMO (PHBH),
boosting activity 100-fold. Screening just 0.1% of sequence
space, they found a variant where Aspl99 stabilizes a key
water molecule, enhancing the enzyme s proton network

and efficiency.

AO3

Miyamoto E, Sato T, Matsubara T.

Cyclization of Peptides Enhances the Inhibitory Activity
against Ganglioside-Induced A S Fibril Formation.

ACS Chem. Neurosci, 2023, 14, 4199-4207.
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AO3

Miyamoto E, Hayashi H, Murayama S, Yanagisawa K, Sato T,
Matsubara T.

Prevention of amyloid £ fibril deposition on the synaptic
membrane in the precuneus by ganglioside nanocluster-
targeting inhibitors.

RSC Chem. Biol,, 2024, 5, 459-466.

HMBMONRE S >+ 7 A A R L, #7727 I8
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AO01-A02

Abe T, Shiratori H, Kashiwazaki K, Hiasa K, Ueda D,
Taniguchi T, Sato H, Abe T, Sato T.
Structural-model-based genome mining can efficiently
discover novel non-canonical terpene synthases hidden in
genomes of diverse species.

Chem. Sci,, 2024, 27, 10402-10407.
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AO3

Noda S, Mori Y, Ogawa Y, Fujiwara R, Dainin M, Shirai T,
Kondo A.

Metabolic and enzymatic engineering approach for the
production of 2-phenylethanol in engineered Escherichia coli.
Bioresour. Technol, 2024, 406, 130927.

Molecular Operating Environment (MOE) % {1 L 7-E¢&%Z 0
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AO1

Zheng Y, Sakai K, Watanabe K, Takagi H, Sato-Shiozaki
Y, Misumi Y, Miyanoiri Y, Kurisu G, Nogawa T, Takita R,
Takahashi S.

Iron-sulphur protein catalysed [4+2] cycloadditions in natural

product biosynthesis.
Nat. Commun., 2024, 1, 5779.
B -MRH Y XY EASE T A [4+2] BRALAHIN UL % 58 fo




AO02

Watanabe Y, Hashishin T, Sato H, Matsuyama T, Nakajima
M, Haruta J, Uchiyama M.

DFT Study on Retigerane-Type Sesterterpenoid
Biosynthesis: Initial Conformation of GFPP Regulates
Biosynthetic Pathway, Ring-Construction Order and
Stereochemistry.

JACS Ay, 2024, 9, 3484-3491.

“Retro Biosynthetic Theoretical Analysis” reveals the entire
biosynthetic pathway of retigerane-type sesterterpenoids:
elucidating the mechanism of steric inversion and ring-

construction order.

AO3

Inoue S, Thanh Nguyen D, Hamada K, Okuma R, Okada C,
Okada M, Abe I, Sengoku T, Goto Y, Suga H.

De Novo Discovery of Pseudo-Natural Prenylated
Macrocyclic Peptide Ligands.

Angew. Chem. Int. Ed,, 2024, 63, €202409973.

A novel in vitro selection system integrated with a
cyanobactin prenyltransferase devises pseudo-natural

prenylated macrocyclic peptide ligands.

AO1

Shimamoto K, Fujikawa K, Osawa T, Mori S, Nomura K,
Nishiyama KI.

Key contributions of a glycolipid to membrane protein
integration.

Proc. Jpn. Acad. Ser. B Phys Biol Sci., 2024, 100, 387-413.

A comprehensive review by Nishiyama's group (A01)
describes how membrane proteins are integrated in E.
coli, highlighting the key contributions of glycolipids to this

process.

PROCEEDINGS
OF THE

JarAN ACADEMY

AO3

Kato S, Abe M, Groger H, Hayashi T.

Reconstitution of Myoglobin with Iron Porphycene
Generates an Artificial Aldoxime Dehydratase with
Expanded Catalytic Activities.

ACS Catal, 2024, 14, 17, 13081-13087.

Kato group (A03) has developed an artificial aldoxime
dehydratase for nitrile synthesis based on the reconstitution

strategy of myoglobin.

AO3

Hayashi A, Goto Y, Saito Y, Suga H, Morimoto J, Sando S.
Oxidation-guided and collision-induced linearization assists
de novo sequencing of thioether macrocyclic peptides.
Chem. Commun., 2024, 60, 9436-9439.

Goto group (A03) in collaboration with Prof. Sando:
Oxidation-guided CID for selective cleavage of a thioether
linkage facilitates de novo sequencing of thioether-closed

macrocyclic peptides.

AO1

Hoshino S, Onaka H, Abe L

Recent advances in the biosynthetic studies of bacterial
organoarsenic natural products.

Nat. Prod. Rep., 2024, doi: 10.1039/d4np00036f.

Hoshino group (A01l) has published a highlight article
discussing recent studies on the discovery and biosynthesis

of bacterial organoarsenic natural products.




AO1

Awakawa T, Mori T, Barra L., Ahmed Y, Ushimaru R, Gao Y,
Adachi N, Senda T, Terada T, Tantillo D, Abe L

The structural basis of pyridoxal 5 -phosphate dependent S
-NAD alkylating enzymes.

Nat. Catal,, 2024, 7, 1099-1108.

Awakawa group (AOl), in collaboration with Terada group
(A02), has identified the reaction mechanism of NAD
alkylating enzymes through structural, computational, and

biophysical analyses.

AO2

Cho Y, Hidema S, Omura T, Tsuchiya S, Konoki K, Oshima Y,
Yotsu-Yamashita M.

Intracellular abundance, localization, and enzymatic activity
of a saxitoxin biosynthesis enzyme, SxtG, in two sister
subclones of the dinoflagellate Alexandrium catenella with
extremely different levels of paralytic shellfish toxins.
Harmful Algae, 2024, 139, 102723.

Cho group (A02) revealed that in the dinoflagellate
Alexandrium catenella, the saxitoxin biosynthetic enzymes
SxtA/SxtG co-localize in chloroplasts, leading to the first in
vitro reproduction of the early step of saxitoxin biosynthesis

in dinoflagellates.

AO1

Kaneda K, Takeuchi Y, Yamanaka K, Hasebe F, Maruyama
C, Hamano Y.

Cell-penetrating activity of a short-chain &-poly-L-a-lysine.
J. Biosci. Bioeng., 2024, 138, 249-253.

The Maruyama group (AOl) has revealed that an &-poly-L-
a-lysine short-chain derivative consisting of 5-14 L-a
-lysine residues was internalized into cells only by energy-

dependent endocytosis/macropinocytosis.

AO1

Hasebe F, Adachi K, Maruyama C, Hamano Y.

Discovery of a novel methionine biosynthetic route via
O-phospho-l-homoserine.

Appl. Environ. Microbiol., 2024, 90, e0124724.

The Maruyama group (A0Ol) has discovered a novel
homocysteine synthase (MetM) responsible for methionine

biosynthesis in Streptomyces.

AO3
Tay G, Nishimura S, Oguri H.
Direct photochemical intramolecular [4 + 2] cycloadditions

of dehydrosecodine-type substrates for the synthesis of
the iboga-type scaffold and divergent [2 + 2] cycloadditions
employing micro-flow system.

Chem. Sci. 2024, 15, 15599-15609.

The Oguri group (A03) developed innovative photo{4+2] and
[2+2] cycloadditions, using preorganized intermediates that
mimic plant-derived dehydrosecodine precursors, expanding

access to complex alkaloidal scaffolds.
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AO3

Kawai S, Ning J, Katsuyama Y, Ohnishi Y.

Production of Phenyldiazene Derivatives Using the
Biosynthetic Pathway of an Aromatic Diazo Group-
Containing Natural Product from an Actinomycete.
ChemBioChem, 2025, 1, e202400687.

The Katsuyama group (A03) has reported a method
to produce phenyldiazene derivatives by adding active
methylene compounds to recombinant actinomycete

harboring a diazo group-containing natural product BGC.

AO1

Kato T, Xia D, Ozaki T, Nakao T, Zhao P, Nishiyama M,
Shiraishi T, Kuzuyama T.

In vivo and in vitro Reconstitution of Biosynthesis of
N-Prenylated Phenazines Revealing Diverse Phenazine-
Modifying Enzymes.

ChemBioChem, 2025, 2, 202400723.

The Kuzuyama group (A01) has discovered unprecedented

modification enzymes for natural phenazines.




AO2
Fujita S, Terada T.

Enhanced prediction of protein functional identity through

the integration of sequence and structural features.

Comput. Struct. Biotechnol. J., 2024, 23, 4124-4130.

The Terada group (A02) has published a paper presenting
a machine learning-based method that predicts protein

functional identity at a substrate-product level.

AO3

Zdouc MM, Blin K, Louwen NLL, et al.

MIBIG 4.0: advancing biosynthetic gene cluster curation
through global collaboration.

Nucleic Acids Res., 2025, 53, D678-D690.

The Katsuyama group (A03) contributed to the MIBIiG

version 4.0.

AO3

Yokoyama Y, Ariyasu S, Karasawa M, Kasai C, Aiba Y,
Sugimoto H, Shoji O.

Bacterial Acyl Homoserine Lactones Triggered Non-Native
Substrate Hydroxylation Catalyzed by Directed-Evolution-
Derived Cytochrome P450BM3 Mutants.

ChemCatChem, 2024, 17, e202401641.

Shoji group (A03) has developed a biocatalytic
biotransformation system exploiting bacterial hormones,
acyl homoserine lactones, as decoy molecules to accelerate

the hydroxylation of benzene into phenol.

AO2
Mori T, Moriwaki Y, Sakurada K, Lyu S, Kadlcik S, Janata J,
Mazumdar A, Koberska M, Terada T, Kamenik Z, Abe L

Molecular basis for the diversification of lincosamide
biosynthesis by pyridoxal phosphate-dependent enzymes.
Nat. Chem., 2025, 17, 256-264.

The Terada group (A02) has published a paper with Profs.
Mori and Abe. We computationally revealed the molecular
mechanism by which LmbF and CcbF, which have similar
sequences, catalyze different reactions on the same

substrate.

AO1

Jozwiak A, Panda S, Akivama R, Yoneda A, Umemoto N,
Saito K, Yasumoto S, Muranaka T, Gharat SA, Kazachkova
Y, Dong Y, Arava S, Goliand I, Nevo R, Rogachev I, Meir S,
Mizutani M, Aharoni A.

A cellulose synthase-like protein governs the biosynthesis of
Solanum alkaloids.

Science, 2024, 386, eadq5721.

The Mizutani group (A0l) has published a paper, in
collaboration with Drs. Jozwiak and Aharoni of the
Weizmann Institute of Science in Israel, on GAMEI15, a
cellulose synthase-like protein that governs the biosynthesis

of Solanum alkaloids.

AO03

Tsunoda T, Furumura S, Yamazaki H, Maruyama C,
Hamano Y, Ogasawara Y, Dairi T.

Biosynthesis of lactacystin as a proteasome inhibitor.
Commun. Chem,, 2025, 1, 9.

The Ogasawara group (A03), in collaboration with the
Maruyama group (A0l), revealed the overall biosynthesis of
a potent proteasome inhibitor lactacystin and demonstrated
a novel route to introduce a formyl group in a secondary

metabolite.

AO1

Akiyama R, Terami D, Noda A, Watanabe B, Umemoto N,
Muranaka T, Saito K, Sugimoto Y, Mizutani M.

Two reductases complete steroidal glycoalkaloids
biosynthesis in potato.

New Phytol,, 2025, 245, 2632-2644.

Mizutani group (AOl) has published a paper identifying two
reductases that complete steroidal glycoalkaloid biosynthesis

in potato.

AO2
Liu Y, Nishishita J, Liu C, Oikawa H, Minami A.

Biochemistry and Chemoinformatics Guided Classification of




Hirsutane Sesquiterpenes Isolated from Mushroom.
JACS Au, 2025, 5, 2, 740-746.

The Minami group (A02) classified hirsutane sesquiterpenes

isolated from mushrooms based on the functional analysis of
the oxidative modification processes and chemoinformatics

analysis.

AO2

Yoshimura M, Arai M.

Product release and substrate entry of aldehyde
deformylating oxygenase revealed by molecular dynamics
simulations.

Biophys. Physicobiol., 2025, in press.

The Arai group (A02) used molecular dynamics simulations
to show that the exit for product release is different
from the substrate entrance for aldehyde deformylating

oxygenase, an essential enzyme for bioalkane production.

AO3

Maruyama H, Yamada Y, Igarashi Y, Matsuda K,
Wakimoto T.

Enzymatic peptide macrocyclization indole-N-acylation.
Chem. Sci.,, 2025, 16, 3872-3877.

The Wakimoto group (A03) identified BulbE TE as a unique
N-acylindole-forming peptide cyclase and demonstrated the
pivotal role of its catalytic residue in dictating nucleophile

specificity.
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AO3
Zheng YC, Li X, Cha L, Paris JC, Michael C, Ushimaru R,
Ogasawara Y, Abe I, Guo Y, Chang WC.

Comparison of a Nonheme Iron Cyclopropanase with a
Homologous Hydroxylase Reveals Mechanistic Features
Associated with Distinct Reaction Outcomes.

J Am Chem Soc., 2025, 147, 7, 6162-6170.

Ogasawara (A03) and Ushimaru (AOl) groups, in
collaboration with Prof. Chang in North Carolina State
University, revealed the importance of stereoelectronic

effect in nonheme iron enzyme catalyzing cyclopropanation.

AO3

Kawai S, Moriga K, Nirdnoy W, Hara R, Ogawa ],
Katsuyama Y, Ohnishi Y.

Identification of Two Distinct Stereoselective Lysine
5-Hydroxylases by Genome Mining Based on Alazopeptin
Biosynthetic Enzymes.

Chemistry, 2025, doi:10.1002/chem.202404790.

Katsuyama (A03) group, in collaboration with Prof.
Ogawa in Kyoto University, identified two distinct alpha-
ketoglutarate-dependent lysine 5-hydroxylases with opposite
stereoselectivity, enabling enzymatic synthesis of (2S,5S5)-
and (2S,5R)-5-hydroxylysine.

AO1

Zhang W, Ushimaru R, Kanaida M, Abe L

Pyrroline Ring Assembly via N-Prenylation and Oxidative
Carbocyclization during Biosynthesis of Aeruginosin
Derivatives. ] Am Chem Soc. 2025, 147, 10853-10858.

The Ushimaru group (A01), in collaboration with Prof. Ikuro
Abe, has established a biosynthetic pathway for pyrroline
ring formation involving N-prenylation and oxidative

cyclization.

AO1-A03

Abe T, Katano M, Otsuka I, Wakamatsu N, Takahashi
S, Ueda D, Fukuda E, Endo S, Nishikawa K, Yasuno Y,
Nakayama A, Shinada T, Sato T.

Isolation and structural determination of natural products
bearing tetrahydrogenated isoprenoid side-chains at their w
-termini. Org Biomol Chem. 2025, 23, 3423-3430.

Sato (A01) and Shinada (A03) groups successfully developed
a method to elucidate the stereochemistry of hydrogenated

terpenoids and the stereoselectivity of prenyl reductases.

AO1
Yu J, Shiraishi T, Taizoumbe KA, Karasuno Y, Yoshida A,
Nishiyama M, Dickschat JS, Kuzuyama T.

Mechanistic Characterization of Diterpene Synthase Pairs




for Tricyclic Diterpenes from Cyanobacteria. ] Am Chem
Soc. 2025, doi: 10.1021/jacs.4c16710.
The Kuzuyama group (A01l), in collaboration with Prof.

Jeroen S. Dickschat, has identified a pair of cyanobacterial
terpene synthases to produce a rare 6,6,7-tricyclic diterpene
alcohol, deepening our mechanistic understanding of terpene

cyclases.

AO1

Kishimoto S, Tamura T, Okamoto T, Watanabe K.
Enantioselective Biosynthesis of (+)- and (-)-Auranthines. J
Am Chem Soc. 2025, 147, 10612-10617.

The Watanabe group (AOl) found that some Aspergillus
lentulus strains produce (-)-auranthine, while others make
the (+)-enantiomer. Two NRPSs, NitA and NitC, control this

via an epimerization domain. NitB, a new nitrile-forming

enzyme, makes the key amino acid.

AO1

Sarmales-Murga C, Sato M, Kosaka M, Akaoka F,
Watanabe K.

Mechanism of Unexpected In-Trans Post-PKS Polyketide
Reduction in Cochliodone Biosynthesis. ] Am Chem Soc.
2025, 147, 11555-11563.

The Watanabe group (A01) elucidated the biosynthesis
of cochliodone A, a dimeric azaphilone with anticancer,
antimalarial, and antimycobacterial activity. Key enzymes
and an unusual trans reduction system were identified,

offering potential for polyketide backbone engineering.
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