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Bridging Targeted radionuclide therapy and Immunotherapy: Aiming for Innovation in Cancer
Treatment (Graduate School of Science, Osaka University) Koichi Fukase

Targeted a-particle therapy (TAT) has garnered significant attention due to its high anti-
tumor efficacy. We have been investigated in cancer treatment using astatine-211 (*''At) as a
radionuclide at Osaka University. In animal models, we have confirmed that *!'At-labeled
molecular targeted drugs not only exhibit extremely high therapeutic efficacy but also activate
anti-tumor immunity. Meanwhile, we have been also investigated in the development of cancer
vaccines and will discuss the potential for combination therapy with TAT.

Keywords : Cancer,; Radionuclide; Therapy; Immunity,; Vaccine
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1) T. Watabe et al., Eur. J. Nucl. Med. Mol. Imaging 2023, 50, 849.
2) K. Kaneda-Nakashima et al., Cancer Sci. 2021, 112, 1132.
3) T. Watabe, K. Kabayama et al., J. Nucl. Med. 2023, 64, 1949.
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Combining Nucleic Acid Chemistry and Supramolecular Chemistry: Towards the Development
of Innovative Oligonucleotide Therapeutics

(IMRAM, Tohoku University, INGEM, Tohoku University) Takehiko Wada

In recent years, the landscape of drug development has seen a paradigm shift from small-
molecule and antibody drugs to middle-molecule therapeutics. Among these, oligonucleotide
therapeutics and peptide-based drugs have emerged as key representatives of this category,
drawing significant attention. Notably, the successful deployment of mRNA vaccines against
COVID-19 has further heightened expectations for oligonucleotide therapeutics as a
transformative modality. While substantial progress has been made in the discovery of
promising oligonucleotide compounds, several challenges remain, including the need to
mitigate off-target effects and enhance therapeutic efficacy. Addressing these limitations
requires innovative strategies that go beyond traditional nucleic acid chemistry, leveraging
insights from a wide range of scientific disciplines. In this talk, I would like to present our
recent efforts to advance oligonucleotide therapeutics through a supramolecular chemistry
approach, aiming to overcome current barriers and unlock new possibilities in this rapidly
evolving field.

Keywords :Oligonucleotide Therapeutics, Supramolecular Chemistry, Nucleic Acids Chemistry
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Development of novel technologies through antibody-like proteins (Graduate School of
Engineering, Nagoaya University) OHiroshi Murakami

Antibody-like proteins (ALPs) are alternatives to antibodies, generated through in vitro
selection methods such as phage display and mRNA display. Previously, we reported the
development of a high-speed in vitro selection method, TRAP display, for selecting ALPs and
its application in selecting neutralizing antibodies for SARS-CoV-2.!

In this presentation, I will describe the development of a D-monobody against Monocyte
Chemotactic Protein 1 (MCP-1) using mirror image selection.” Through TRAP display, we
selected an L-monobody against D-MCP-1 from a library of 10** diverse molecules with 18—
22 randomized residues in the BC and FG loops of the human fibronectin domain III (Fig. A).
To increase the monobody affinity, we conducted saturation mutagenesis on the randomized
loops and re-selected high-affinity monobodies. One of the L-monobodies exhibited high
affinity for D-MCP-1. Moreover, the synthesized D-monobody, an enantiomer of the selected
L-monobody, effectively inhibited MCP-1 activity (ICso =2 nM).

I will also present anticalins targeting the N-terminal residues of a peptide for the
development of a single-molecule peptide sequencing method. We selected several anticalins
from a library with 21 randomized residues in the interior of human lipocalin-2 (Fig. B) and
demonstrated N-terminal residue-specific binding of the selected anticalins. By developing a
complete set of anticalins for all proteogenic amino acids, it will be possible to construct a
single-molecule peptide sequencing method in the future.

Keywords : antibody-like protein, D-protein, single-molecule peptide sequencing.
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1)a) T. Kondo, Y. Iwatani, K. Matsuoka, T. Fujino, S. Umemoto, Y. Yokomaku, K. Ishizaki, S. Kito, T.
Sezaki, G. Hayashi, H Murakami*, Sci. Adv. 2020, 6(42), eabd3916. b) T. Kondo, K. Matsuoka, S.
Umemoto, T. Fujino, G. Hayashi, Y. Iwatani*, H. Murakami*, Monobodies with potent neutralizing
activity against SARS-CoV-2 Delta and other variants of concern. Life Sci. Alliance, 2022, 5, 6,
€202101322. ; 3) G. Hayashi*, T. Naito, S. Miura, N. Iwamoto, Y. Usui, M. Bando-Shimizu, S. Suzuki,
K. Higashi., M. Nonaka*, S. Oishi*, H. Murakami*, Generating a mirror-image monobody targeting
MCP-1 via TRAP display and chemical protein synthesis. Nat. Commun. 2024, 15, 10723.
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Design and Innovation of Functional Peptides That Interact with Biological Membranes
(Institute for Chemical Research, Kyoto University) O Shiroh Futaki

Biomembranes are important targets for molecular design. Our laboratory has explored the
design of functional peptides that modulate membrane barrier function, lipid packing, and
structure. Evaluation of the results obtained and analysis of cellular mechanisms have led to
peptides with more refined designs and functions."” This talk will highlight the
accomplishments of our laboratory in developing unique peptides that modulate membrane
properties.
Keywords : Biomembrane; Peptide; Intracellular Delivery, Lipid Packing
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1) Peptide-Assisted Intracellular Delivery of Biomacromolecules. S. Futaki, J. V. V. Arafiles, H. Hirose,
Chem. Lett. 2020, 49, 1088—1094.

2) Functional Peptides That Target Biomembranes: Design and Modes of Action. S. Futaki, Chem.
Pharm. Bull. 2021, 69, 601.

3) Finding Ways into The Cytosol: Peptide-mediated Approaches for Delivering Proteins into Cells. Y.
Kawaguchi, S. Futaki, Curr. Opin. Chem. Biol. 2024, 81, 102482.
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Chemistry of Multimolecular Crowding Systems as One-piece of Chemical Biology!?
(‘Graduate School of Engineering, Kyoto University, *ERATO: Innovative Molecular
Technology for Neuroscience, JST)Oltaru Hamachi,' 2

During the past three decades, chemistry-biology interface has rapidly expanded and many
of dreams come true, such as genome editing, protein engineering, bioinformatics, and others.
Under such situations, biochemistry and chemistry for biomolecules are now being transformed
into chemical biology. In my talk, I would like to discuss, using our primitive examples, how
chemistry can contribute to such newly pioneering chemistry-biology interface and what are
the exciting and essential concepts produced by chemistry therein.

Keywords : Chemical biology, Multimolecular crowding biosystems; Bioorthogonal chemistry;
Spatiotemporal decoding
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[0] Nagase, T.; Shinkai, S.; Hamachi, 1., J. Am. Chem. Soc., 122,12065-12066 (2000).
[1] Tsukiji, S.; Takaoka, Y.; Tamura, T.; Hamachi, 1. et.al., Nature ChemBio., 5, 341-343 (2009).
[2] Kiyonaka, S.; Kubota, R.; Hamachi, 1. et.al., Nature Chem., 8, 958-967 (2016).
[3] Yamaura, K.; Kiyonaka, S.; Hamachi, 1. et.al., Nature ChemBio., 12, 822-830 (2016).
[4] Miki, T.; Hamachi, 1. et.al., Nature Methods, 13, 931-937 (2016).

[5] Kiyonaka, S.; Hamachi, 1. et.al., Nature Commun., 8, 14850 (2017).

[6] Tamura, T.; Hamachi, 1. et.al., Nature Commun., 9, 1870 (2018).

[7] Fujisawa, A.; Tamura, T; Hamachi, I. et.al., J. Am. Chem. Soc., 140, 17060-17070 (2018).
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