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Isolation and structure determination of a new lipopeptide from a marine cyanobacterium
collected at Tonaki island (Chuo University) (ONatsumi Watanabe, Arihiro Iwasaki

Some kinds of marine cyanobacteria are known to have a high capacity to produce secondary
metabolites. Therefore, they are promising resources for natural products discovery. Against
this background, we have investigated ingredients of a marine cyanobacterium with the aim of
discovering novel natural products with unique structures and biological activities. As a result,
a novel lipopeptide was isolated. As this compound contains many N-methyl-amino acid
moieties, many rotamers were observed, making analysis difficult. However, detailed analyses
of several NMR spectra revealed that the compound is the novel lipopeptide consisting of nine
amino acid residues, including asparagine and N-methyl-amino acid moieties, and a hexanoic
acid part. Analysis of tandem mass spectra and partial hydrolysis are currently underway to
determine the sequence of partial structures.

Keywords : Marine natural products, Cyanobacteria, Peptide
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Isolation and structure of new statin-containing peptides from a marine cyanobacterium
collected at Taketomi Island (Chuo University) OYuma Yamaji, Arihiro Iwasaki

We have investigated secondary metabolites of a marine cyanobacterium collected at
Taketomi Island, Okinawa. As a result, we isolated a new linear peptide, abastatin A (1),
consisting of seven amino acid and one hydroxy acid residues. The absolute configuration of 1
was determined by detailed analysis of NMR spectra and acid hydrolysis followed by chiral
HPLC analysis. Furthermore, we also isolated two new analogs of 1, abastatins B (2) and C (3),
from other fractions. Their absolute configurations were determined by derivatization reactions.
Abastatins contain a statin residue ((35,4S5)-4-amino-3-hydroxy-6-methylheptanoic acid),
suggesting that they inhibit the activity of protease, cathepsin.

Keywords : Marine natural products, cyanobacteria; statin
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Folding of B-hairpin peptides based on dynamic imine bonds (' Graduate School of Engineering,

The University of Tokyo, *UTIAS, The University of Tokyo, *Institute for Molecular Science)
OHarunori Honda,' Takahiro Nakama,' Makoto F ujital’z’3

Our laboratory has previously shown that the folding and assembly of short peptides by
dynamic metal coordination bonding allow for the construction of a wide variety of high-order
peptide structures”. We expected that the dynamic covalent imine bonding, due to its similarity
to peptide bonds, could be used to construct structures closer to native proteins.

We here present the synthesis of -hairpin peptides using dynamic imine bonding. The -
hairpin structures were designed to form a turn center with (Z)-imine, resulting from the
condensation between a formyl peptide and an amino group of the second short peptide. When
peptides 1 and 2 were mixed in acetonitrile, intermolecular imine condensate 3 was obtained
as a single conformation. 'H-'H NOESY/ROESY NMR and circular dichroism (CD)
spectroscopy confirmed the selective formation of the B-hairpin structure as designed.
Keywords : Peptide,; f-hairpin, Imine bond; Dynamic covalent chemistry, Self-assembly
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Fig. 1 Synthesis of B-hairpin structures by imine bond formation from short peptide fragments.
1) Sawada, T.; Fujita, M. Chem 2020, 6, 1861-1876.
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Installation of B-amino-a-ketoamide into translated peptides by post-translational reduction
and transamination (' Graduate School of Science, Kyoto University) ORintaro Kawashima',
Yuki Goto'

Recently, it was discovered that peptide-based natural products containing the -amino-a-
ketoamide structure were produced by post-translational modification in cyanobacteria. This
structure represents a promising drug candidate because it forms a reversible covalent bond
with serine and cysteine proteases, thereby inhibiting their activity. However, the substrate
specificity of the enzyme hampers the synthesis of a variety of the f-amino-a-ketoamide-
containing peptides. Here we report a method for the in vitro ribosomal synthesis of these
peptides. Ribosomal peptide synthesis is hindered by unwanted side reactions induced by the
electrophilicity of the ketone group, reducing the efficiency of peptide synthesis. To overcome
this challenge, we introduced -amino-a-ketoamide structures into translated peptides using a
two-step reaction involving reduction and transamination.

Keywords : Peptide, In vitro, Post translational modification; ketoamide

WH, B-T 2 J-a-7 b7 2 FIEEEFFORT T RRIRWN T /"7 70T O
FRILEMIERIC L > CTAEESND Z ERRRAINT D, ZoEIX, BV - VAT
A 7uaT T —8 LML S 2 L, £ OIEEZLE T 2 O THZE KA
e LCHERBINTWD, L, BEEORERFREMEICL Y ZERB-T X /-a-7
7 X REFXTT ROGRITREZET STV, £ 2 TRIFZETIZ, XTF R
ﬁﬂﬁ@ﬁb&wmVMUéﬁﬁ%®ﬁi%H%Lﬁoﬁ%£W®)T/HAGié
E%é%?ﬁ«&%y%®%wkﬁ%ﬁﬁﬁlfﬂﬁm%éb%ﬁm&wot&
HbD, ZOMEERIRT 272012, VR Y —LFER%ZIC mﬁmkb7/2?\/m
S Z G bz 2 O FiEEZ AW R, BIRTF NIZB-T X J-a-7 N7
I MEELEINETEHEAT L Z LIS LT,

1. reduction

o*m%m%r @

2. transamination H o

RN —— (0)L %JL )\m @

DNA template FIT system

0z:z:2

1) Morinaka, Brandon 1., Edgars Lakis, Marjan Verest, Maximilian J. Helf, Thibault Scalvenzi, Anna L.
Vagstad, James Sims, Shinichi Sunagawa, Muriel Gugger, and Jorn Piel. 2018. “Natural Noncanonical
Protein Splicing Yields Products with Diverse B-Amino Acid Residues.” Science (New York, N.Y,) 359
(6377): 779-82.
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Chemical synthesis and structural analysis of NICOL with O-glycosylation (' Osaka University,
*National Institute for Basic Biology, *Nakamura Gakuen University) OKenta Nagahama,'
Shun Ito,® Toshiki Takei,' Toshifumi Takao,' Daiji Kiyozumi,'? Hironobu Hojo'

NICOL (NELL2-interacting cofactor for lumicrine signaling), a protein secreted by the testis,
forms a complex with NELL2 (neural epidermal growth factor-like like Protein 2), and
regulates the sperm maturation process"?. We found that NICOL has a disialyl-T glycosylation.
However, the structure of the complex and the site and function of glycosylation remain
unknown.

In this study, we synthesized NICOL bearing disialyl-T using glycoamino acid derivative
protected by substituted-benzyl groups® # that can be deprotected by TFA. Furthermore, we
quantitatively analyzed the binding affinity of the synthesized NICOL to NELL2 and
investigated the effect of glycosylation on its binding. The detail of the synthesis and the result
of the binding affinity will be reported.

Keywords : glycoprotein, solid-phase peptide synthesis; disialyl-T; glycosylation
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1) D. Kiyozumi, K. Shimada, M. Chalick, C. Emori, M. Kodani, S. Oura, T. Noda, T. Endo, M.
M.Matzuk, D. H. Wreschner, M. Ikawa, Nat. Commun. 2023, 14, 2354.

2) D. Kiyozumi, T. Noda, R. Yamaguchi, T. Tobita, T. Matsumura, K. Shimada, M. Kodani, T. Kohda,
Y. Fujihara, M. Ozawa, Z. Yu, G. Miklossy, K. M. Bohren, M. Horie, M. Okabe, M. M. Matzuk, M.
Ikawa, Science 2020, 368, 1132.

3) N. Takeda, T. Takei, Y. Asahina, H. Hojo, Chem. Eur. J. 2018, 24, 2593.

4) S. Ito, Y. Asahina, H. Hojo, Tetrahedron 2021, 97, 132423.

© The Chemical Society of Japan - [AJA404-1vn-05 -



[AJA404-1vn-06 BAILES B1055FES (2025)

FEFR RIS IZBEE T B O-GlcNAc b 4E-BP1 D& K & Hfe
fEHT

(R FEBF ! - PAPZERERS: ) OFE AKE - fUE @R - R B2 - bk 3!
Chemical synthesis and functional analysis of O-GlcNAcylated 4E-BP1 associated with
diabetic retinopathy (nstisute for Protein Reserch, Osaka University, *Nakamura gakuen
University) OTaiki Watanabe!, Toshiki Takei'!, Isao Suetake?, Hironobu Hojo!

The glycoprotein VEGF is involved in the pathogenesis of diabetic retinopathy (DR), and the
protein 4E-BP1 has been shown to affect VEGF expression. In addition, a previous study
reported that O-linked N-acetylglucosamine (O-GlcNAc) modified 4E-BP1 promotes
translation and in particular, the 80th Thr is a potential O-GlcNAcylation site of 4E-BP1".
However, the structure of 4E-BP1 and its structural changes after modification have not yet
been reported. Therefore, the aim of this study is to synthesize O-GlcNAcylated 4E-BP1 and
to analyze the structure and function of 4E-BP1. We are currently synthesizing 4E-BP1 using
solid-phase peptide synthesis and a thioesterification? and ligation method (NCL, Thioester
method) has been developed in our laboratory.

Keywords : Solid-Phase Peptide Synthesis, Ligation; Thioesterification; 4E-BP1; Glycoprotein
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| : Ligation site of the thioester method [l : GicNAc

| : Ligation site of the NCL method

Fig. 1. Sequence of O-GlcNAcylated 4E-BP1 (mouse) and the ligation sites.

1) M. D. Dennis et al, J. Biol. Chem., 2011, 286, 34286-34297.
2) H. Hojo et al, Tetrahedron Lett., 2007, 48, 25-28.
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Chemical synthesis of D-ferredoxin for evaluation of electron transfer ('Osaka University)
ONatsuki Kawamoto,' Toshiki Takei,! Hironobu Hojo'

Ferredoxin (Fd) is an iron-sulfur protein that functions in photosystem I and forms complexes
with various Fd-dependent enzymes for electron transfer, but the details of their interactions
are still unclear. Studies to date have proposed the following hypotheses regarding the
interaction process: 1) lonic interaction, 2) Making complex, 3) electron transfer by redox
potential. However, it is difficult to prepare Fd with altered either surface charge or steric
structure by recombinant DNA technology, and the hypotheses cannot be evaluated individually.

To address the hypothesis, we are trying to synthesize D-Fd by native chemical ligation (NCL)
method. The details of the preparation of peptide segments and the ligation reaction will be
presented.

Keywords: ferredoxin; peptide synthesis; D-amino acid, native chemical ligation; Boc method
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1) J. Mondal, B. D. Bruce, Photosynthetica, 2018, 56, 1,279-293
2) T. Hase, G. Kurisu, Nature Structural Biology, 2001, 8, 2, 117-121
3) Y. Sakakibara, T. Hase, J. Biochem., 2012, 151, 5, 483-492
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