Program The 15th Symposium on Biorelevant Chemistry

Wed. Sep 8, 2021

Oral(first day)
9:00 AM - 10:00 AM JST | 12:00 AM - 1:00 AM UTC | Room A Zoom
Peptides, Proteins, Enzymes

Chair: Tomomi Koshiyama (Ritshumeikan University)

9:00 AM - 9:20 AM JST | 12:00 AM - 12:20 AM UTC
[1A-01] Detection of Synthetic Compound-Protein Interactions Using Artificial Split Intein and b-
Lactamase

hiroaki hagiwara®, *Taisei Iwabuchil, eriho fuijii, tsuyoshi takahashi' (1. Graduate School of Science and Technology,
Gunma University), 2. Science and Technology, Gunma University)

9:20 AM - 9:40 AM JST | 12:20 AM - 12:40 AM UTC
[1A-02] Structural control of microtubules by protein encapsulation using Tau-derived peptide
*Hiroshi Inabal, Yurina Suekil, Takashi lwasaki2, Arif Md. Rashedul Kabir3, Akira Kakugo3, Kazuki Sada3, Kazunori

Matsuura?® (1. Graduate School of Engineering, Tottori University, 2. Graduate School of Agricultural Sciences,
Tottori University, 3. Graduate School of Science, Hokkaido University)

9:40 AM - 10:00 AM JST | 12:40 AM - 1:00 AM UTC
[1A-03] Construction of highly-ordered protein structures by using amphiphilic peptides in living cells

*Takayuki Mikil, Masahiro Hashimoto®, Hiroki Takahashi, Keigo Kajiwaral, Sae Nakayamal, Taichi Nakail, Hisakazu
Miharal (1. School of Life Science and Technology, Tokyo Institute of Technology)

Oral(first day)
10:10 AM -11:10 AM JST | 1:10 AM -2:10 AM UTC | Room A Zoom
Peptides, Proteins, Enzymes

Chair: Hiroshi Tsutsumi (Tokyo Institute of Tech.)

10:10 AM - 10:30 AM JST | 1:10 AM - 1:30 AM UTC
[1A-04] Post-modification of folded proteins onto supramolecular peptidic fibers and vaccine
application

*Rie Wakabayashil, Ghazian Dzaky Syahid Fathullahl, Ayato Higuchil, Noriho Kamiyal’z, Masahiro Gotob2 (1.
Graduate School of Engineering, Kyushu University, 2. Center for Future Chemistry, Kyushu University)

10:30 AM - 10:50 AM JST | 1:30 AM - 1:50 AM UTC
[1A-05] Histidine Chemical Modification Using Singlet Oxyge

*Shinichi Satol, Keita Nakane?, Tatsuya Niwa3, Michihiko Tsushima®, Hideki Taguchi3, Hiroyuki Nakamura®, Shusuke
Tomoshigez, Minoru Ishikawa? (1. Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, 2.

Graduate School of Life Sciences, Tohoku University, 3. Cell Biology Center, Institute of Innovative Research, Tokyo
Institute of Technology, 4. Laboratory for Chemistry and Life Science, Institute of Innovative Research, Tokyo

Institute of Technology)

10:50 AM - 11:10 AM JST | 1:50 AM - 2:10 AM UTC
[1A-06] Quantitative adhesion analysis of a highly sticky bacterium

*Shogo Yoshimoto?, Katsutoshi Hori! (1. Graduate School of Engineering, Nagoya University)
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Oral(first day)

1:20 PM - 2:20 PM JST | 4:20 AM - 5:20 AM UTC | Room A Zoom
Peptides, Proteins, Enzymes

Chair: Osami Shoji (Nagoya Univ.)
1:20 PM - 1:40 PM JST | 4:20 AM - 4:40 AM UTC
[1A-07] Rapid Protein Crystallization in Cell for the Submicron Crystal Structure Analysis

*Satoshi Abel, Junko Tanakal, Takafumi Ueno! (1. School of Life Science and Technology, Tokyo Institute of
Technology)

1:40 PM - 2:00 PM JST | 4:40 AM - 5:00 AM UTC
[1A-08] Control of Fluorescent Molecular Properties by Aromatic Clusters in Protein Cages
*Yuki Hishikawal, Basudev Maityl, Michito Yoshizawa?, Masakazu Morimoto3, Satoshi Abel, Takafumi Ueno? (1.

School of Life Science & Technology, Tokyo Institute of Technology, 2. Laboratory for Chemistry & Life Science,
Tokyo Institute of Technology, 3. Department of Chemistry, Rikkyo University)

2:00 PM - 2:20 PM JST | 5:00 AM - 5:20 AM UTC
[1A-09] Excitation Energy Transfer in Photosynthetic Light-harvesting Protein LH2 with Modification of
Energy-donating Pigments

*Yoshitaka Sagal, Madoka Yamashital, Aiko Tanakal, Yuji Otsukal, Yuto Masaoka?, Tsubasa HidakaZ, Yutaka
Nagasawa2 (1. Faculty of Science and Engineering, Kindai University, 2. Graduate School of Life Sciences,

Ritsumeikan University)
Oral(first day)
2:30 PM - 3:30 PM JST | 5:30 AM - 6:30 AM UTC | Room A Zoom
Peptides, Proteins, Enzymes
Chair: Kenjiro Hanaoka (Keio University)

2:30 PM - 2:50 PM JST | 5:30 AM - 5:50 AM UTC
[1A-10] Development of small-molecule fluorescent probes for quantification of labile Zn2*
concentration and monitoring of Zn2* dynamics in organelles

*Toshiyuki Kowada®-23, Rong Liu?, Yuyin Du3, Toshitaka Matsui*%3, Shin Mizukami®23 (1. Institute of Multidisciplinary
Research for Advanced Materials, Tohoku University, 2. Graduate School of Life Sciences, Tohoku University, 3.
Faculty of Science, Tohoku University)

2:50 PM - 3:10 PM JST | 5:50 AM - 6:10 AM UTC
[1A-11] Development of the photopharmacological technique to control chromosome movements and
positioning using visible light stimulus

*Kazuya Matsuol, Ryota Uehara?, Takashi Kikukawa?, Nobuyuki Tamaokil (1. Research Institute for Electronic
Science, Hokkaido University, 2. Faculty of Advanced Life Science, Hokkaido University)

3:10 PM - 3:30 PM JST | 6:10 AM - 6:30 AM UTC
[1A-12] Development of Visible-light Responsive Caged Compounds based on Asymmetrical Cyanine
*Masafumi Minoshimal, Ryu Hashimotol, Souhei SakataZ, Fumihito Ono?, Kazuya Kikuchib3* (1. Graduate School of

Engineering, Osaka University, 2. Osaka Medical and Pharmaceutical University, 3. Immunology Frontier Research
Center, Osaka University, 4. Center for Quantum Information and Quantum Biology, Osaka University)
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Oral(first day)

3:40 PM - 4:40 PM JST | 6:40 AM - 7:40 AM UTC | Room A Zoom
Peptides, Proteins, Enzymes

Chair: Shinobu Ito (Osaka Univ.)
3:40 PM - 4:00 PM JST | 6:40 AM - 7:00 AM UTC
[1A-13] Chemical Modification of Biomacromolecules through Ru-Olefin Specific Interaction

*Takashi Matsuol, Naoki Akiya mal, Catur Jatmikal, Ibuki Nakamural, Shun Hirotal, Hiroyasu Yamaguchi2 (1. Division
of Materials Science, Nara Institute of Science and Technology, 2. Graduate School of Science, Osaka University)

4:00 PM - 4:20 PM JST | 7:00 AM - 7:20 AM UTC
[1A-14] Selective N-terminal modification of peptides and proteins via copper(l)-mediated aldol
reaction

*Kengo HANAYAL, Kaho YAMOTO?, Shuhei HIGASHIBAYASHI, Takeshi SUGAI! (1. Faculty of Pharmacy, Keio
University)

4:20 PM - 4:40 PM JST | 7:20 AM - 7:40 AM UTC
[1A-15] Chemoproteomics profiling of nonribosomal peptide synthetases in living bacterial cells

*Fumihiro Ishikawa?, Sho Konno?, Chiharu Uchidal, Takehiro Suzuki3, Katsuki Takashimal, Naoshi Dohmae3, Hideaki
Kakeyaz, Genzoh Tanabe! (1. Faculty of Pharmacy, Kindai University, 2. Graduate School of Pharmaceutical

Sciences, Kyoto University, 3. Biomolecular Characterization Unit, RIKEN Center for Sustainable Resource Science)
Oral(first day)

10:10 AM - 11:10 AM JST | 1:10 AM - 2:10 AM UTC | Room B Zoom
Nucleic acids

Chair: Yoshiya Ikawa (Toyama Univ.)

10:10 AM - 10:30 AM JST | 1:10 AM - 1:30 AM UTC

[1B-04] Orthogonal Photoregulation of Artificial Nucleic Acid via Irradiation with Different Wavelength of
Light

*Keiji Murayama?, Yuuhei Yamano?, Hiroyuki Asanuma? (1. Graduate School of Engineering, Nagoya University, 2.
The Institute of Multidisciplinary Research for Advanced Materials, Tohoku University)

10:30 AM - 10:50 AM JST | 1:30 AM - 1:50 AM UTC
[1B-05] Development of fluorescent barcode to enable labeling of multiple biomolecules

*Koki MAKINOZ, Hiroyuki ASANUMAL, Hiromu KASHIDA! (1. Graduate School of Engineering, Nagoya University)

10:50 AM - 11:10 AM JST | 1:50 AM - 2:10 AM UTC
[1B-06] Base-pair Switching of 5-Carboxyuracil Nucleobases Driven by Metal Coordination

*Yusuke Takezawal, Hanci Zhangl, Akira Suzukil, Keita Morit, Lingyun Hul, Mitsuhiko Shionoya1 (1. Graduate School
of Science, The University of Tokyo)
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Oral(first day)

1:20 PM - 2:20 PM JST | 4:20 AM - 5:20 AM UTC | Room B Zoom
Nucleic acids

Chair: Tamaki Endo (Konan Univ.)

1:20 PM - 1:40 PM JST | 4:20 AM - 4:40 AM UTC
[1B-07] Development of large-scale analytical system for RNA binding and alkylation reactivity

*Kazumitsu Onizukal2, Kaoru R Komatsu?®, Ryosuke Nagasawal’z, Yutong Chenb2 Emi Miyashita3, Shunya

Ishikawal’z, Kanna Ojimal’z, Hirotaka Murasel, Mamiko Ozawal, Hirohide Saito3, Fumi Nagatsugil’2 (1. IMRAM,
Tohoku University, 2. Graduate school of science, Tohoku University, 3. CiRA, Kyoto University)

1:40 PM - 2:00 PM JST | 4:40 AM - 5:00 AM UTC
[1B-08] Functional Oligonucleotide Encoding the Metabolite Information

*Tatsuya Nishiharal, Yuto Motohashil, Shuhei Moritanil, Momoka Yajimal, Kazuhito Tanabel (1. Aoyama Gakuin
University)

2:00 PM -2:20 PM JST | 5:00 AM - 5:20 AM UTC
[1B-09] Discovery of orthogonal RNA-RBP pairs through library-vs-library in vitro selection

*Keisuke Fukunagal, Yohei Yokobayashil (1. OIST)

Oral(first day)

2:30 PM - 3:30 PM JST | 5:30 AM - 6:30 AM UTC | Room B Zoom
Nucleic acids

Chair: Hiromu Kashida (Nagoya Univ.)
2:30 PM - 2:50 PM JST | 5:30 AM - 5:50 AM UTC
[1B-10] Sequence-selective recognition of double-stranded DNA by using PNAs with natural nucleobases

*Yuichiro Aibal, Masanari Shibatal, Kota Itol, Masaki Hibinol, Shinya Ariyasul, Osami Shojil (1. Graduate School of
Science, Nagoya University)

2:50 PM - 3:10 PM JST | 5:50 AM - 6:10 AM UTC

[1B-11] Intracellular Reconstruction of Viral Infection Response Field by Nucleic Acid Nanotechnology
and Its Application to Selective Cancer Immunotherapy

*Kunihiko Morihirol, Shunto Morital, Akimitsu Okamotol+2 (1. Department of Chemistry and Biotechnology,

Graduate School of Engineering, The University of Tokyo, 2. Research Center for Advanced Science and Technology
(RCAST), The University of Tokyo)

3:10 PM - 3:30 PM JST | 6:10 AM - 6:30 AM UTC
[1B-12] Enzyme cascade reactions on a dynamic DNA scaffold

*Peng Lin!, Huyen Dinh?, Eiji Nakata?, Takashi Morii! (1. Institute of Advanced Energy, Kyoto University)

Oral(first day)
3:40 PM - 4:20 PM JST | 6:40 AM - 7:20 AM UTC | Room B Zoom
Nucleic acids

Chair: Kunihiko Morihiro (The University of Tokyo)

3:40 PM - 4:00 PM JST | 6:40 AM - 7:00 AM UTC
[1B-13] Development of selective DNA aptamer for Amyloid beta 42 variants using SELCOS

*Radhika Biyanil, Masahiro Takagil, Manish Biyani (1. School of material Science, Japan Advanced Institute of
Science and Technology)

4:00 PM - 4:20 PM JST | 7:00 AM - 7:20 AM UTC
[1B-14] Design and preparation of photocrosslinkable probe-modified magnetic particles (PPMP) to
improve PCR test accuracy

*Maho Kodal, Ayako Koto?3, Shuto Yajima3, Hiroaki Sakamoto3, Eiichiro Takamura3, Shin-ichiro Suye3 (1. Faculty of
Engineering, University of Fukui, 2. NICCA CHEMICAL CO.,LTD, 3. Graduate School of Engineering, University of Fukui)
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Oral(first day)

10:10 AM - 11:10 AM JST | 1:10 AM - 2:10 AM UTC | Room C Zoom
Analysis, Measurement, Sensor devices

Chair: Ikuhiko Nakase (Osaka Prefecture University)

10:10 AM - 10:30 AM JST | 1:10 AM - 1:30 AM UTC

[1C-04] Development of novel chemi-genetic fluorescent calcium sensors using directed evolution

*Takuya Terail, Wenchao zhul, Dazhou Chengl, Yusuke Nasul, RobertE. Campbelll’2 (1. Graduate School of Science,

The University of Tokyo, 2. Department of Chemistry, University of Alberta)

10:30 AM - 10:50 AM JST | 1:30 AM - 1:50 AM UTC
[1C-05] Evaluation of cancer cell invasiveness by measuring chloride ion efflux ability

*Ayana Yamagishil, Akane Nagata?, Chikashi Nakamura®2 (1. National Institute of Advanced Industrial Science and
Technology (AIST), 2. Graduate School of Engineering, Tokyo University of Agriculture and Technology)

10:50 AM - 11:10 AM JST | 1:50 AM - 2:10 AM UTC

[1C-06] Extrusion of extracellular vesicles (EVs) containing a specific secondary metabolite by
penicillium chrysogenum

*Ashok Zachariah Samuell, Horii Shumpei2’3, Takuji Na kashimal, Masahiro Ando!, Naoko Shibatal, Haruko
Takeyamal3*5 (1. Research organization for nano and life innovation, Waseda University, 2. Department of
Advanced Science and Engineering, Waseda University, 3. CBBD-OIL, AIST-Waseda University, 4. Department of Life
Science and Medical Bioscience, Waseda University, 5. Institute for Advanced Research of Biosystem Dynamics,
Waseda Research Institute for Science and Engineering, Waseda University)

Oral(first day)

1:20 PM - 2:20 PM JST | 4:20 AM - 5:20 AM UTC | Room C Zoom
Analysis, Measurement, Sensor devices

Chair: Masumi Taki (The University of Electro-Communications)

1:20 PM - 1:40 PM JST | 4:20 AM - 4:40 AM UTC
[1C-07] Moment Analysis Method for Determination of Solute Permeation Kinetics at Lipid Bilayer of
Liposomes

*Kanji Miyabe®2, Momoko Umeda?, Shunta Inaba? (1. College of Science, Rikkyo University, 2. Graduate School of
Science, Rikkyo University)

1:40 PM - 2:00 PM JST | 4:40 AM - 5:00 AM UTC
[1C-08] Measurement of microbial degradation of biodegradable polymer by QCM and electrochemistry

*Takuma Otsukil, Yasumasa Takenakaz, Tomohiro Hiraishiz, Hideki Abez, Noriyuki Asakural (1. Graduate School of
Life Science and Technology, Tokyo Institute of Technology, 2. RIKEN CSRS)

2:00 PM -2:20 PM JST | 5:00 AM - 5:20 AM UTC
[1C-09] Detection of circulating tumor cells by the successive strand exchange of nucleic acids

*Yusuke Kitamural, Shunpei Sakamoto?, Yuta Nakashimal, Masaaki Iwatsuki?, Yasuda Keiihiro3, Seitaro
Kumamoto®3, Yousuke Katsudal, Hideo BabaZ, Yoshitaka Nakanishil, Toshihiro Ihara? (1. Faculty of Advanced
Science and Technology, 2. Faculty of Life Sciences, 3. OGIC technologies Co., Ltd.)
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Oral(first day)

2:30 PM - 3:30 PM JST | 5:30 AM - 6:30 AM UTC | Room C Zoom
Analysis, Measurement, Sensor devices/ DDS

Chair; Noriyuki Asakura (Tokyo Institute of Tech.)

2:30 PM -2:50 PM JST | 5:30 AM - 5:50 AM UTC
[1C-10] Research of fatty acid beta oxidation inhibitor using a fluorescent probe

*Kazuya Inouel, Yin Ruikang?, Shohei Uchinomiyal, Akio Ojida® (1. Faculty of pharmacy, Kyushu University)

2:50 PM - 3:10 PM JST | 5:50 AM - 6:10 AM UTC
[1C-11] Cancer treatment using alpha-ray emitters based on the reaction with acrolein

*Yudai Odel, Peni Ahmadi?, Ya ng Wa ng3, Xiaojie Yin3, Nozomi Sato3, Hiromitsu Haba3, Ambara R. Pradiptal’z,
Katsunori Tanaka2% (1. Department of Chemical Science and Engineering, School of Materials and Chemical
Technology, Tokyo Institute of Technology, 2. Biofunctional Synthetic Chemistry Laboratory, Cluster for Pioneering
Research, RIKEN, 3. Rl Application Research Group, Nishina Center for Accelerator-Based Science, RIKEN, 4.
Biofunctional Chemistry Laboratory, Alexander Butlerov Institute of Chemistry, Kazan Federal University)

3:10 PM - 3:30 PM JST | 6:10 AM - 6:30 AM UTC

[1C-12] Enhanced cytosolic delivery system based on light-induced condensation of cell-penetrating
peptides

*Ikuhiko Nakasel’z, Moe Miyail’z, Kosuke Noguchil’z, Shiho Tokonami2’3, Takuya lidal2 (1. Graduate School of

Science, Osaka Prefecture University, 2. Research Institute for Light-induced Acceleration System (RILACS), Osaka
Prefecture University, 3. Graduate School of Engineering, Osaka Prefecture University)

Oral(first day)

3:40 PM - 4:40 PM JST | 6:40 AM - 7:40 AM UTC | Room C Zoom
Sugar, Lipids/Medical biology

Chair: Yusuke Kitamura (Kumamoto Univ.)

3:40 PM - 4:00 PM JST | 6:40 AM - 7:00 AM UTC
[1C-13] Chemical biology study on core fucose-containing N-glycan

*Yoshiyuki Manabel2, Marchetti Roberta3, Tomoyuki Takebel, Satomi Kasaharal, Yohei Takakural, Wataru Niheil,
Katsunori Tanaka®>, Kazuya Ka bayamal’z, Alba Silipo3, Antonio Molinaro3, Koichi Fukase®? (1. Graduate School of
Science, Osaka University, 2. Project Research Center for Fundamental Sciences, Osaka University, 3. Department of
Chemical Sciences, University of Naples Federico I, 4. Biofunctional Synthetic Chemistry Laboratory, RIKEN, 5.
Department of Chemical Science and Engineering, Tokyo Institute of Technology)

4:00 PM - 4:20 PM JST | 7:00 AM - 7:20 AM UTC
[1C-14] Oxygen Concentration Imaging in 3T3-L1 Adipocytes Using Phosphorescent Mesoporous Silica
Nanoparticles Modified with Platinum Porphyrin

*Hidehiro ITOL, Arisa Yamauchil, Shunsuke Odail, Masaki Okamoto?, Toshiaki Kamachi® (1. Department of Life
Science and Technology, Tokyo Institute of Technology, 2. Faculty of Letters, Keio University)

4:20 PM - 4:40 PM JST | 7:20 AM - 7:40 AM UTC
[1C-15] Middle-biologics as covalent drugs

*Yudai Tabuchil, Masumi Taki! (1. Graduate School of Informatics and Engineering, The University of Electro-
Communications)
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Thu. Sep 9, 2021

Oral(first day)
2:00 PM - 2:20 PM JST | 5:00 AM - 5:20 AM UTC | Room B Zoom
Sugar, Lipids/Medical biology

2:00 PM -2:20 PM JST | 5:00 AM - 5:20 AM UTC
[1C-15] Middle-biologics as covalent drugs



Session The 15th Symposium on Biorelevant Chemistry

[ Oral(first day) ]

& Wed. Sep 8, 2021 9:00 AM - 10:00 AM JST | Wed. Sep 8, 2021 12:00 AM - 1:00 AM UTC | & Room A
Zoom
Peptides, Proteins, Enzymes

Chair: Tomomi Koshiyama (Ritshumeikan University)

9:00 AM - 9:20 AM JST | 12:00 AM - 12:20 AM UTC
[1A-01] Detection of Synthetic Compound-Protein Interactions Using Artificial Split Intein and
b-Lactamase

hiroaki hagiwaral, *Taisei lwabuchil, eriho fujiiz, tsuyoshi takahashi! (1. Graduate School of Science and
Technology, Gunma University), 2. Science and Technology, Gunma University)

9:20 AM - 9:40 AM JST | 12:20 AM - 12:40 AM UTC
[1A-02] Structural control of microtubules by protein encapsulation using Tau-derived peptide

*Hiroshi Inabal, Yurina Suekil, Takashi lwasaki2, Arif Md. Rashedul Kabir3, Akira Kakugo3, Kazuki Sada3,

Kazunori Matsuural (1. Graduate School of Engineering, Tottori University, 2. Graduate School of
Agricultural Sciences, Tottori University, 3. Graduate School of Science, Hokkaido University)

9:40 AM - 10:00 AM JST | 12:40 AM - 1:00 AM UTC

[1A-03] Construction of highly-ordered protein structures by using amphiphilic peptides in
living cells

*Takayuki Mikil, Masahiro Hashimotol, Hiroki Takahashil, Keigo Kajiwaral, Sae Nakayamal, Taichi
Nakail, Hisakazu Miharal (1. School of Life Science and Technology, Tokyo Institute of Technology)
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Detection of Synthetic Compound-Protein Interactions Using Artificial Split Intein and p-Lactamase
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1) M. Kawase, M. Fujioka, T. Takahashi, ChembioChem, 22, 577-584 (2021)

2) A. S. Aranko et al., Mol. BioSyst., 10,10, 1023-1034 (2014)

3) J. Hecky, K. M. Miiller, Biochemistry, 44, 12640-12654 (2005)
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Structural control of microtubules by protein encapsulation using Tau-derived peptide (Graduate School of
Engineering, Tottori University', Graduate School of Agricultural Sciences, Tottori University?, Graduate School
of Science, Hokkaido University®) INABA, Hiroshi!; SUEKI, Yurina'; IWASAKI, Takashi?; KABIR, Arif Md.
Rashedul®; KAKUGO, Akira®; SADA, Kazuki®*; MATSUURA, Kazunori'
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IINENEIA~DEANRE S 47, WEHIE CRUNE OB EZ B L7 & 2 A, TP-AG [SX YR/INE
BEAXKIEICEE S, Taxol ¥° TP-GFP 2R AMINEREILEER TS LWL o7
(Fig. 1b), TP ZFi/=72\ AG 2, HER AG |2 TP Z#fE L7= TP-mAG T/ NER R LE S -
e, BHEO TP AT 5 TP-AG IZ L W UNENRE S ZELSIcE WA D, £z, GTP T
"L RN ZERBNE S TP-AG 12 XV ZEL S L, IEA KM TICEW T HRUNERIE D R
Frahiz, BUITEIZS 3o V3R BB 210 NE OES) - PR 2D T 5,
1) M. Ma, M. Stoyanova, G. Rademacher, S. K. Dutcher, A. Brown, R. Zhang, Cell, 2019, 179, 909.
2) H. Inaba, K. Matsuura, Bull. Chem. Soc. Jpn., 2021, DOI: 10.1246/bcsj.20210202 (Account).
3) H. Inaba, T. Yamamoto, T. Iwasaki, A. M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, Chem. Commun., 2019,
55,9072,

TP-Azami Green GMPCPP

AOD at 350 nm

CHAbZES £ HRKERELFRE - N1 470/ 0Y -8 - 1A-02 -



TA-03 E15E/ A AR Y RDY A

MHREERTF FICL SN TOERERREBERDRK

O=K BE=-8BFX EE- -5 L#- -8 R EEF-dU BE-HH KX—-
=R A (RIK4EaRET)

Construction of highly-ordered protein structures by using amphiphilic peptides in living cells (School of
Life Science and Technology, Tokyo Institute of Technology) MIKI, Takayuki; HASHIMOTO, Masahiro;
TAKAHASHI, Hiroki; KAJIWARA, Keigo; NAKAYAMA, Sae; NAKAI, Taichi; MIHARA, Hisakazu

AN DOER % 72 A N2 MZBWTERERMBEAEFENDNES 32, 2072, EEEMMAAEEROH
L, HAEEERE A B = X AFRITCS B DG S D BE R IBRHEM CH 5, T DTk L LT, FKBP
RSH3 RAA U EOBEAE LA LD HFESIHAMICHWON D, ZHCk LT, EREMHEAE
Ao vy A LB F Ry I o~ ARMAEEATT—7 & L CIFERRINTEY .,
coiled-coil X7*'F FRXTIIEAE —BREZEKT X7 L L THMBATLHWLND, —FT,
oligomeric 2B ANEHZ LT F KLV O/NS 72T T —7 TEET 2 FIEIE DB SN TR,

ZORHEMNY E LT, ZhE THA ITBUKMERIE Tyr & BUKMERIL Glu/Lys 280 i U 7= g s
Y15 <_7F R(YEYKYEYKYEYKYEY)ZBA¥E L7z s Y15 X7 F RIZ/KEHEH T B -sheet f1EIZ L D H
CHEAL. YIS XFF RE@E L3Ot EAE(Y15-sfGFP) b [FAEIC 7 7 A N—IRICERE L=, MmN
TH YIS-sfGFP [ZHOEAL L, d0tEki L LTSN, BiZ, WEEREZEKT 28 EEARE
AzamiGreen (AG)IZ Y15 ~X7°F REhe L7z Y15-AG 1X, pm A7 — LD A XD K E W ERIEER & 7
HZEEREL, ZNEZHIENO N THEERDO ATy R—/L FE L TCHHTEAZ L AR LT,

%’fﬁﬂ%? T I YIS EAEAEEEAEL L. (DN TH CEST AW 7F

OFXFHEEIOMENL, QEISENRBCEGHES AT LD, B LT,
a)ﬁWWTEE%Aﬁéﬁﬁﬁﬁm7%h@ YRS OHEST

HOEAMESTTF Rix, EHOKERES - BUKMEHEER - fEMAEHEZZBE L Gt b, £
T, FTEEUKMET R BRI OME BT o T2, T ORER, BUKMEOE T 2 §B(Phe < Ile) THE
MENDRXTF RE 7L, mWBEESZ R L TEWEHE COLEE L2, FFIC, e L-ERE

DEME~DFENRENZ L b bhol, 2O FL— A T7OREOHT TEH, IR 4285 Tyr
Trp Z BT F NIIEMEOEE N V7, M<ACES L, BT, Tyr 26725 YIS XTF K&
Trp 725725 W13 _7°F NITHEN CTEAZMIZMS. L THCEST H 2 LB bhoT,

F 7o, BUKMER LA 2 C Lys 83L& L7 YKII ~X7°F R(YKYKYKYKYKY)lZ, #AEN CHligittz b
DN LR HR-IRFR B E 2 TER 2 2 E I L7z, BT, SBRE N TR L 72 YKI11-sfGFP 13,
ATP 20U A A U AF(E R, AKIE CHIZEE Ui CIaf#E+ 2 UCST BBl R 35 = & 3
L7, ZOX2Z, XTTF ROBUKMRILOBUKMERLEZE 25 2 LT, BEIC, AOEATESCES
RKOMMEEEZ BNDZ EAHAL, AN TIICIR-EE DB LT 5 2 &ﬁf%to
QNIEER e H CEAMES AT L DOBR%E

INETOMF T, BOEAMESTTF FOMEER & EAEMAEERS#HZE L7 2EAEER
ERAEERIERICEE THLZ L2 R L, £ T, WI3 X7F RiZxt LT, RIS T TAY
d~v—%T 5 Cry2 EHEZET 5 2 & TS SN SRS R Z R TE 5 L HIFF LT,
Z DRGSR, W13-mCherry-Cry2 I3RS UC pm A7 — LV OMEEREZEZE LT, Iz T, WI3 @S
BHEZFRRHCERBLT D & RGN > THEFRBEORBENEES Lc, 20X 912, 85
WCEANRG 2 =~ DA AT F RE T hRfETHZ LT, v vFariR—x o MMefgdl
R TE 2,

1) T. Miki, T. Nakai, M. Hashimoto, K. Kajiwara, H. Tsutsumi & H. Mihara, Nat. Commun. 12, 3412 (2021)
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SBISEINA FBELFES VRI T A

BEMBIERTF R I 74 N—~DF NI EERET I FUIEH

OFEMEK ' - Syahid Fathullah Ghazian Dzaky' - §8A & th 3} ' - A #iFE 12
- RS 2
("AKBRI. 2AKEFRIL®)

Post-modification of folded proteins onto supramolecular peptidic fibers and vaccine application

(Graduate School of Engineering, Kyushu University!, Center for Future Chemistry, Kyushu University?)
WAKABAYASHI, Rie!; SYAHID FATHULLAH, Ghazian Dzaky'; HIGUCHI, Ayato'; KAMIYA, Noriho';
GOTO, Masahiro'?

D 7 F ATBIE RN 2R D 9 COVID-19 @ X 9 7R RYEITH T 5 5 b 2R FRIETH
R mi%ﬁ4wzm%@#ﬁ%&ﬁfé’kf PURR R E 2 FHET 5, V7 F Uik omn
TN R AT D T2 DIIE, PURZ EMRI DR T U ANY —F 5 & &bz, PUELZmH L7 Y
2N FO)I—JH@&%‘%)EE’C&)Z) [1], Half. B O EEAL &P — & F— 7502 R R > B O
WAL= h—TXTF RS DY FHEERN T 2Ny MR EZRT 2 ERREINTEY,
T DOREESCMERRIE N RN G 2 D BN NICHFE STV 5D [2], Fx LI E TIZ microbial
transglutaminse (MTG) BSOS 2 £72 B CMAE7F FEZBHF L. BT 20 FidE
B EIZMTG BISIZE D X o R e FREMTEX 52 L2 HELTWD [3], ¥ o 37 BHidEE I
BEOTE b —TESEFEDL, X7F RE L TREFREREN 0D, OBy SR T
NI EOTIN)—F YT L LTHWLZ LT, GWT Yoy hfﬁ%%%ov%?/ﬁ_ﬂ
NDHDTIHARWE R LT,

H CARRRAEERAL & LT Pyrenyl £& & BUKMET X/ |2 Leu 785 % . MTG SUSHERMZ & LT Leu-GIn-Gly
(LOG) Bdl &> A CMfkb27F K. Pyr-LnOG (n =2, 3) A L1z, ZNHDLTF RiZAKPT
Pyrenyl Je[f LD n-n A % » % 0 7 L RTF R OKFEREITE Y 7 7 A AN IRIEEIC B CARE L7z,
PURET VW H X7 L LT MTG BUSMED Lys 7% 1e40s
iz A= filaN A~ 2 X7 ET YN —%

M L7=E 2 A, 77 A 3— EIZE A &7z Ktag-

EEFoR@EEZ /7 E, Ktag-EGFP % W,
EGFP %, # v /37 B HR & il U CHEISE VM J I I I I
@ __:“ | ne

RS > ) OB ORI TIE

XTI F KT 7 A4 NX—=%FEEHEIZ MTG K179
&L 80%LL EDRIGFHE T T 7 A 73— LT Ktag-EGFP
WEASNTZ, o, v U AHSRENMGH#L DC2.4
MINB T2 Uiz, £ 2 OMANBITH L, # e
UR BRI 5T F KT 7 A AS— ORI o &
BT 5 Z EfER I (B 1), fEHETIEA SUSIE IIE+ 5> R

. BiK RIFRI7A)(— RIFRI7A)(—
FERIBRAST T ET T A EICET T gy K55 gDy 4 A RVERRS 0 R
FUMREBLOU 7 FURZFIZHDL12DD  pgramT ) /81 —. N = 3 wells, mean + SD, “p

BFUEOBRFNIB L TH IR THIE T 5, <0.0001.

References

[1] O’Hagan et al., J. Controlled Release, 190, 563-579, 2014.

[2] C. L. O’Neill et al., Acta Biomaterialia, DOI: 10.1016/j.actbio.2021.05.003.

[3] R. Wakabayashi, et. al., Chem. Commun., 55, 640-643,2019; Int. J. Mol. Sci., 22, 3459, 2021.
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Ofkif— " - hRER2- APEH - HEREEE 4 - HORB 3 - hifisz 4 - RE
Fh2- BIE 2 ( RIAKZERS, 2RIEKBRES, S RIAMBEHEHIFMEE
VB —, *RIKILEHD

Histidine Chemical Modification Using Singlet Oxygen (Frontier Research Institute for Interdisciplinary
Sciences, Tohoku University!, Graduate School of Life Sciences, Tohoku University?, Cell Biology Center,
Institute of Innovative Research, Tokyo Institute of Technology?, Laboratory for Chemistry and Life Science,
Institute of Innovative Research, Tokyo Institute of Technology*) SATO, Shinichi'; NAKANE, Keita?; NIWA,
Tatsuya®;, TSUSHIMA, Michihiko*; TAGUCHI, Hideki®; NAKAMURA, Hiroyuki*; TOMOSHIGE, Shusuke?;
ISHIKAWA, Minoru?

H N B OCFEMITEFER STV A HUREME SRR & DA FEERIHS, ¥ o0 8
EHMET DAL AT U T NAICHER A R 2 HMiTH D, LrL, KFTHEHATE HIFERIE
DONY T— g N2 UL, RMICBAITES7 I VBEREOHEBEIIREBESNL TS, BEA
FU UM (His) TR Lo 7 m s BB OflE, SR F~DF L— b, LFRICARLZER
U UL His 12 X D ¥ 7 T s > T, Lo L His ~OFEFERIREMTEIZIREECTH 0 |
B FIEORFARD BTV D, RO His IEfiEIFRE 71970 3K 2 VT, SkRiZMED His % (Efif
FTHEN) FENBRINTOEN L, MOREMET 2 /Wil L OB OMNIPHETH D, —F
T, EAFVURKT -EHERE (10) & OGN E < Diels-Alder SO & 0 KA1 & KOG
PEHPRIR (1) RIS 2, AR T, 1 ZREMOE W 1-methyl-4-arylurazole (MAUra;2) T
9 B MR HA ST & 0 His BIRAERi 2k Lz (X1 F),

AIIETHEHT 25 10 1E~ A 7 v R — L OFmER ORI TH D720, 10 AP & 725t
B A O ST 5 25 TR IR IS
ERAF VOIS E 212X
2 RAZ A 0B 23 Bk R (2 52 o 3N
WD L BRI, IR ?11 1 q& Y on o
HoOFAMEEISAT L, Pk ? -

(k% X% 10nm) O Fc fElEE His
R 72 16 8517 A IS 2 15 L 1

7. WK e —XEm Flo, Bk

Fc fEIKICXT 5 U > Koy T o

&) 3 & RIREIC R L7 )_;? e
N, \

OH

RIS EME L, Ke 2AF Vv g
N Ny

(ERI % & > 8 o TR :g)g o

FRENCHIE L 72K 1 ), LC- b P

MS ﬁ’%fﬁ@%%‘ Fc ﬁﬂfﬁf@ Bz PS: Ru/dcbpy Fcligand

T A SRR 1 A FROBMIENM: E—XREHS5H nm
R pE=S Ji R C
XA LABLMIC LA 1 B RF I AMEMS & HUAR Fe SIS AL AOE £

[ 3CHR] [1] Jia, S., He, D., Chang, C. I. J. Am. Chem. Soc. 2019, 141, 7294.[2] Liu, M., Zhang, Z., Cheetham,
J., Zhou, Z. S. Anal. Chem. 2014, 86, 4940. [3] Tsushima, M., Sato, S., Nakamura, H. Chem. Commun., 2017, 53,
4838. [4] Nakane, K., Sato, S., Niwa, T., Tsushima, M., Tomoshige, S., Taguchi, H., Ishikawa, M., Nakamura, H.
J. Am. Chem. Soc. 2021, 143, 7726.
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OEARFHE - B (HKRBEL)
Quantitative adhesion analysis of a highly sticky bacterium (Graduate School of Engineering, Nagoya
University) YOSHIMOTO, Shogo; HORI, Katsutoshi

WAEBMNEZAA L7 ANV AEROFE—ERTHY D, ERSCHEESFICE D TUIERRECa o # 2
F—aYORRE DN bDTH D, —FH, KL AL F 7 v 2B ISR D
M B 0 ADMELR EERREL T - OARRLDTH D, TDd., MEMDERS
DPRfFE L IR 2 RIS W THERBETH 5,

TYFR MR B —BHIE Tol5 137 T AF v 7 bW T A, &J@7s ka7 EHER ISR LTt
HMERT Y, ZOx2=—7 fFEMIT, Tol 5 BHIFRREIZFF >R X 250nm O 7 7 A /N—ik & L3
B AtaA ICED5HDOTH D, atad BIETEHMOME CTHRILIE D Z & THEMEZ M5 LHERICEER
TE D70, FHROSMBAMLE T ik E LTH/F SR TS, LML ZHETO Tol 5 O EMEE
i, YeibCHEMEIBIZIC X DM EMREOHIEICE £ > T e, T 2 TAFZE TR, JR T/ /5K
85 (AFM) % - BT « BEAY (135 DA D2 L 0 L Tol5 & Z DA ERT T 5 AtaA DAFaE T &
MEHRE R 2 ERICEM T2 2 &2 AL LT,

FFIINAX LT AT E RCHEMELL A
YA MM T AR LT 1 PR
& = SRR A T T LR T 30 4 '

. a4 F . 74
PR L7, C o biic kY | AIEAI D T O ol

DEEMN T T AR NLT 4 v afk Bt Lol 3 BlEmT
HORY A I EIER/KEAGTRBESL 5

5, EEL LTS, ME DR D HE Y F L I

2um v A RPREmIC OV an ﬁd‘ TE-TEE  aan ""\%”adhes.onfome
AN Tu—T %) LRI LT 5 ,Qw@;” o ‘;ggé
ORISR Lo, 1 s T3] & BB A N it gy O ki,
HHNE-~ 0 — 7 BN B< /1% AFM T FLops T sl

HE L7=(Fig. 1A), TNENOMEIZK  Fig. 1. AFM % V7= B - BAAY T35 ST oK.
T 5, AtaA (ZHEIK L 7= Tol 5 Al D FR L

FAEDDBBRE E T, FEW T, AtaA — T OMENEZRUET ST, 7T 8 —ARE T atad B
FOIHLE 2 HIB FTHEZR Tol 5 HISROZE R Z VT, MIAFRIEIC AtaA & b0 HR LMl % 5
WL, ZOMBET T AR NLAT 4 v v aRmICEEML, SEimihE RN 30 nm LN > v —7
o) arfily e — 7 E I XEMCHKMED R DT IV H T A — LD B AR TR e L
e —7% ) CERAEER T T 1L R LT, 1 um/s THEEETERIC AtaA-T 0 — T RICE < &
AFM CHIE L7=(Fig. 1B), £ THO 7 1 —7 T AtaA — T OEWMIHFE N ZRET 5 Z LTk Lz, &
NHDOFERIL, Tol 5 & ZDMENTTHD AtaA DR EDMEBERRNTHD Z L 2R LT 5,

1) R.D.Monds, G. A. O’Toole, Trends in Microbiology, 17(2):73-87 (2017)

2) M. Ishikawa, H. Nakatani, K. Hori, PLOS ONE, 7, €48830 (2012)
3) D. Alsteens, H. E. Gaub et. al., Nature Reviews Materials, 2, 17008 (2017)
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Modification of Energy-donating Pigments
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Rapid Protein Crystallization in Cell for the Submicron Crystal Structure Analysis (School of Life Science
and Technology, Tokyo Institute of Technology1) ABE, Satoshi; TANAKA, Junko; UENO Takafumi

(]

WA, 2 X7 BRI, MEERE, A
EAY D ERISH £ & IR gE Sy B T
FEHEEDTREY, Z4MEY L GiEROA f
OB & DA Ty B & BEE(L TR
DESINTND L, LN T, EMER 2
R B ORI T e 2 2B L Ly )
WIGH D KREICHACATREZRMN & /X7
BRESLIEIL, B B COAB IS
Do Bxld, InE CRBMECERIND £
AR fmr AV, T Y=7 1 7k @\
fffjé f{fﬁg;ﬁfgj‘ﬁ@é Ek‘jff ;ﬁ 1. (@), ) KBEATOS L0 BHESIE. ©

H3en IR % T Ny X . + =
BT L R {5 BT oS R FEE L -2 AR D SEN &
LTAORBIZED | RN Y R BREROBENRRE SN TETWD, L LERL, Zhbo
ST IO LB i OB RIS T 2 I, 2 < OMENK S EZMaE HWTns 72D, &
SR B A R TS 2 SRR E LCTINEECTH D, £ 2T AW T, BRI TCTRKED X Lo
BRBNFRERARGEE AW Y7~ A 7ot A XX R 7 Ehkail & ST 23 A7 (K1),
[3E8&]

RofacRidafb T 22K 2 LRI BaE RIGEN TRIT 2 R4 M5 L, RRSCEEZR S, BB
R EORET E2 T e o 72, B, FESERROMERRIL. SDS-PAGE, MALDI-TOF MS, SEM (Z X V1T
VN, SPring-8 BL32XU (Z7C X #pik s i s 21772~ 72,

[#E£]

KIGHEN TSRS 7 E 238 LTS R, 16 BRI ICIE, RN TR DSER SN D Z L2 R
H U7, Ml SRR L7250 D SEM B2 DOFE R, 0.6 um VA XU s BlE S (X 1b,
c), ftidn® SDSPAGE X MALDITOFMS IZ KV | ZAKDZ NI E O3 #IC—ET H/130 R
— BN ENT=Z EnD, ERIIZARS ORI BIZI DV ERENTWS Z EEZHLMNMI L, K
W B N C DG SR L D RERRLEBR 217 72 o 7o k55 FE BB A | el CRIBEWNICRE B S R BIE vz,
SPring-8 BL32XU TDO~ A 7 1 X M E— A X DMEIEMNT ClE, 4 Refi58E Lo/ 6. X s
RNTINFIRE 72T — X HWUET D Z LN TE T2, ZOVHY A X2 0.35um TH O | BEUINES D O
WEATICR S LT 2 & 2R LTV D, ZAULD OfERIE, MlaN 2 X7 Eikdbdl & S RT3 XN
TISHATRER Z L 2R L= Tl BEa 2 B U N7 B ORES LHR0T 7 2 7 v Uil L AHEE
PIEZDRND LR TE D,

[&E&X#k]
(1) R. Schonherr et al. Biol. Chem. 2018, 399, 751., C. N. Mudogo et al. Traffic. 2020, 21, 220.
(2) T. Nguyen et al. ACS Appl. Nano Mater. 2021, 4, 1672. S. Abe et al. Angew. Chem. Int. Ed. 2021, 60, 12341.
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BUNDET—VRAFEKRD TRF—IT K RN FRAIEHIE

OZJII;E#E " - MAITY Basudev' - HiREA 2+ FARIEM - TFER - LFREER T (7
RIKRAGET, *RIXNCFEGRET, THKE)
Control of Fluorescent Molecular Properties by Aromatic Clusters in Protein Cages (Sch. of Life Sci. &
Technol., Tokyo Inst. of Technol.!; Lab. for Chem. & Life Sci.., Tokyo Inst. of Technol. 2; Dept. of Chem., Rikkyo
Univ.?) Hishikawa, Yuki'; MAITY, Basudev!; YOSHIZAWA, Michito?’; MORIMOTO, Masakazu *; ABE,
Satoshi!; UENO, Takafumi'

(%5 - HY)

FHERET I JBIIBETLH LTI T
AH—EFRR L D, Z OBRECHIH D
R IR A AR TR R R =1 /] o S e -7
T AT 4 T T VB B,
BEEICBWCTEETHS 2, LrL
RS, HERTRIEORR B 2KEh O

T EST Es3" i N\ (
5 ol

89S &8 G09S
& 8 658 € ¢ ¢°C

Jﬁ%j/i\“/l/f“@ﬁ%éﬁ%? BLOg o [ L OO H H H.O
R ~OISNIIREETH D, £ T 999 VYO V9V
ABFTE Tl KRR ZE B8 A H L C Fr-F1 Fr-F2 Fr-F6 Fr-FSA  FrfSL

HETHH 7z VF o r—%FAL e
D VN B BT aromae
BT LT, BENEY T AKX — DL ° %

Bl, Eilo, EIHTOr—VWE, ¥ ”
Ff 7 T AK —IT L DN Y Fig 1. (a) The structure of a ferritin cage and the two-fold

., - e e = symmetric inter-subunit interface (PDB ID: 1DAT). (b) Design of
AERAC AL OE B A A L7z, mutants with aromatic clusters at the two-fold interface. (c)

[7ik] Cartoon representation for incorporation of aromatic fluorophore
7 VFUHEBRBHT- 1,2,6F5 0 into the cage and concept of dynamic conformational control of

7 2 =T 5 = % 2 AR (Fig 1a) aromatic sidechains induced by fluorophore binding.

\Z3E A L. Fr-F1, Fr-F2, Fr-F6 Z %t L7=, H#D77=® . Fr-F6 ® Phe59 % Ala £7-1% Leu ([CEH# L 7=
Fr-F5A 35 X O Fr-F5L % 3%t L7=(Fig 1b), ZRET7 =V F o r—I0F, RIBEICL 2583 - 17 L8
2% T, MALDI-TOF-MS } XU DLS ([Z XV [FEE L7, FHEBRAEHO a7+ A —3 9 Vb Z
LT D70, FEREEY FBIUOREM LS 127 =) F o7 —VICNE S E 7= (Fig lc), X BiG
REXEMNTIC & 0 AEISE A b2 BB L, i IR - SOREmMIAIELS L 0 8000 7R 2 37 L 7=,

(K55 - BE]

UV-vis A7 MANG | e LTEWTHOZERKICENTE, T4y RINR)D T — VNN R
e Xz, X B RS IC B W T, Fr-F1, Fr-F2, Fr-F6 TIZ NR OE 7% & . NR-Phe59 [ ThD
n-AH X THBEAERNPHER SN, Fr-F6 TiX NR fEA L, D Phe MIBHD 2 7 4 A —
¥a U HERICE N LT, NR OEOLEFINER - 200 mIE, Fr-FSA, Fr-FSL 77— N X D b Fr-F1,
Fr-F2,Fr-F6 O J73m L7z, BLEX Y | ARWFSEIX, HEKES 7 A% — OBt m 2z 71 1 -~L
TN L, HEIERZ 7 A —BRENECS FREEZHIECE 52 L 2R LT,

1) K. M. Makwana et al., Protein Sci., 24, 1920 (2015). 2) J. K. Williams et al., Biophys. J., 104, 1698 (2013).
3) Y. Hishikawa et al., Chem. Lett., 49, 840 (2020).

Inside cage

RGP S

Outside cage
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COHAbES

BI5E/NA ABEFE S Y RI T L

IRILF—FFT—BFZRELEXRERZI VNI ELH2 D
R T R ILX—FH)

O®E R - IUT EfE-HP BF1- KIF BR-BME FA?2-HE #E?-
RiZE M2 (GEEXETI, 2iafERREGES)
Excitation Energy Transfer in Photosynthetic Light-harvesting Protein LH2 with Modification of Energy-
donating Pigments (Faculty of Science and Engineering, Kindai University?, Graduate School of Life Sciences,
Ritsumeikan University 2 SAGA, Yoshitaka'; YAMASHITA, Madoka!; TANAKA, Aiko!; OTSUKA, Yujit;
MASAOKA, Yuto?; HIDAKA, Tsubasa?; NAGASAWA, Y utaka?

HAROWHLERRIC T 5, i X X7 H O LSl
=R L X —BE ORI EMRIFOEERECH D
LBz, Flr ey R HEORAIBICE R ERE 5 29
By ZODX D REEICE M- 0IC, i, ALOERHTED
JettE X VXY E LH2 O EE a7 7 U A7 aa 7 4L (BChl)
a Z RO OFITLE U RE 2 I D e 2 HEtE L T\ D, ] !

LH2 % 237 BT, BB T F FABRICESI L RIET  OXG) o s SXER
BChl a Z{#£Ff LT\ % (Fig. 1), Z® BChl a . &E I EWIE P %y %@fﬁ%

(QyWhULHs) DALEIZ L - T, B800 BChl a & B850 BChl a (Z/)#H l \\\%&
Sh%. BSOOBChlaldx k¥ — FF—r LTHiEL, 727t7 00 58
4 —Tok 7% B850 BChl a ~={R T 1 afMLNTHhE L =L Fig. 1. Top-view structure of LH2
F—&ZTES, 2O LH2 7 X7 ORI 3 VX —BEIZE  protein from Rbl. acidophilus.
WTC, TR NLF— R F =L 7 727X —OEMRBFREITEZE TH
%o & ZTARMZETIE, LH2 Z VX BENO =R V¥ — R — {43 Th 5 B800BChla %, 4 MK
EEITESEN R FRELRBIC L > THEL, METR VX —BEZ A T I 7 ZA~DEBELH L)
T2 xEHME LT,

9, BChla XV L BB QW2 A7 5 BChlb 2= /LX— K —& L CTHBESH, LH2
B T B O R X — BB~ OB AT~ T, ALEEA BUHIE Rhodoblastus (Rbl.) acidophilus @
LH2 % > /327 '8 H 6 BB00 BChla Z i RAYICiAE ! S 727212, BChlb & A U F 2 X— 3 » UK
% Z L. BChl b % B800 f A EMLIC AR L7z LH2 % X7 EH % 457-, Z® BChl b FAk LH2 ¥
VRIE TR, mFRAX— RS —TH 5 BChlb d QLA A, K4 LH2 o B800 BChl a & T 29
nmEKEST 7 L, B80BChla & D A~Z MLOEA Y 3K L7-, BChlb Rk LH2 # o <27 H
D bl = L X — B ) 2 B E RISy JEIC Ko TI~7= & 2 A, BChl b 7»5 B850 BChl a ~D = /L
X—BENEE T, KK LH2 % >R EI2E1F % B800 BChla 7> B850 ~DE L A TH - 72 %,

£/, LH2 & R BITHES LT-iKkBED B800 BChl a % [EH£MYICHEEZEHAT 5 = & T, LH2 # /%
JBENIZ3-TEF /a7 /L (AcChl)a & BChla @ 2 FEH D = f /L ¥ — R —Z#F IS¢
HZ LRI Lz, ZO2EOT R X — R =N 5T 5% LH2 # > X7 E Tt kbEEE
N QI &4 7 5 AcChla X B850 BChla IZfifft = R V¥ — & BHEHMRE L, #4779 % B800BChla
ZREE L2 = 3 L F—BEN B S e 72 8

1. Y. Saga, K. Hirota, H. Asakawa. K. Takao, T. Fukuma, Biochemistry, 56, 3484-3491 (2017).
2. Y. Saga, M. Yamashita, Y. Masaoka, T. Hidaka, Y. Nagasawa, J. Phys. Chem. B, 125, 2009-2017 (2021).
3. Y.Saga, Y. Otsuka, A. Tanaka, Y. Masaoka, T. Hidaka, Y. Nagasawa, J. Phys. Chem. B, 125, 6830-6836 (2021).

EAREERELERE - XM A7/ 0V -8R - 1A-09 -



Session The 15th Symposium on Biorelevant Chemistry

[ Oral(first day) ]

& Wed. Sep 8, 2021 2:30 PM - 3:30 PM JST | Wed. Sep 8, 2021 5:30 AM - 6:30 AM UTC | & Room A Zoom
Peptides, Proteins, Enzymes

Chair: Kenjiro Hanaoka (Keio University)

2:30 PM - 2:50 PM JST | 5:30 AM - 5:50 AM UTC
[1A-10] Development of small-molecule fluorescent probes for quantification of labile Zn2*
concentration and monitoring of Zn?* dynamics in organelles
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[1A-12] Development of Visible-light Responsive Caged Compounds based on Asymmetrical
Cyanine

*Masafumi Minoshimal, Ryu Hashimotol, Souhei SakataZ, Fumihito Ono2, Kazuya Kikuchil-34 (1.
Graduate School of Engineering, Osaka University, 2. Osaka Medical and Pharmaceutical University, 3.

Immunology Frontier Research Center, Osaka University, 4. Center for Quantum Information and Quantum
Biology, Osaka University)



TA-10 E1SENA AEEILES Y RIY A

HR/NERERNEGERE Zn* DIREEE L BREBEREARET /M F
HAETO—T DR

O/NFIBEST 123 - Bl 182+ 4 T 3 - AFHEGE 12°- KL £ 123 (RIEXSET
Bt 2RI KBRLEdn, SERILKHE)

Development of small-molecule fluorescent probes for quantification of labile Zn?* concentration and
monitoring of Zn?* dynamics in organelles (Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University!, Graduate School of Life Sciences, Tohoku University?, Faculty of Science, Tohoku
University’) KOWADA, Toshiyuki'23; LIU, Rong?; DU, Yuyin®; MATSUI, Toshitakal?3; MIZUKAMI, Shint23

TSI MLAMEITTHE DO LD TH Y | MlaN CRAEOHIELZEN - BEREMR T - > 7 FVETF- & L
THEREL T 5, UT4E, MBI CE (pM~nM) ([ZTE(ET Dl Zn> D > 7 VIR & L ToRENC
HEENEFT->TEY, Ml/NEE LUV TO Zn?BREAFUEOBEEMENH LT 5, BIEE Tlokkx
7R R AL 7 r — TR I TR Y | FRCEEEREA T e — 7 2 O THIIEN Ze? RO
EEMT N RSN TS, LavL, dtERERM T 0 —7 0 Zn2 3o e R I N B A
DB (BRCAIBREECIRME pH) [T E L 2T 0T 0, il X/ MR T,

Wb 7 a—7OfHEHIZE 57T 0.20 pM & L< 1349 pM &5 #) 250 552 Q‘Hﬂ
72 BHEHE Znt I E DM ABE SNTHEY . —BHEOH B8RSR LT SYOQA:

720, ZORIEICE Y T OIS T2 12 T < FilL, pH LD BB EZITIC
< <. 7285 HaloTag %40 LIzl s BENRTEMEEZH T 5 Zn*
HE7 v —7 ZnDA-1H (Kq=0.24 uM) ZBH%E L, 3o fiia/ ) MeE Tbh
% AN VRN OIERE Zn? REOER 25nM) ([ZRRFIL TS (K1) 12,
ABFGE T, B & 7ol NEs B N ORI Zn? R FE O & ST & BhIEEIEE & BT 572012, |\ Zn?*
B2 AT 597 1 —7 ZnDA-2H (Kg=5.0nM) & ZnDA-3H (Kg=0.16 nM) ZBEFE L=, £H
LOT v —7% Zn* IEFE T TILE 6355 < L Zn> RIS X 0 8GR E DY 5.6-40 [FHE K L2 (Jem =506
nm), £72. PR pH &I TF (pH5.5-8.0) TIiX 7 00— 7 OO IL pH IZIHHKFRITH 7= 2 &
5. AN pH Ui 2% 2 31 Zn? RELTH O AL 2 v T& 5 L iFF SN 5, MlE - % - /h
fafk s 2 h 3 KU 712 HaloTag & 38l S 72 HeLa MIRIZkt L C7 v —7 &2 Ushn U 46 S e R EE
BB ZAT o728 2 A, M/ ESEIREYIC ZnDA-2H & L < 1% ZnDA-3H O en@lzz s niz (¥ 2),
VR Zn2 PR fE O E BT 25T L2 & 2 A, ZnDA-3H 2SNW - O/ NS E 126 LT b s 7 Zn2t8
FMEZA LTS ZENHELERY | AMBNOIERE Zn2 B E DRI ZROBORDDH Z LN TE
7o AERE (0.13nM) =£Z (0.11nM) > Fa> KU T (54pM) >/hafk (14pM), & 5102, Hifa
HERBICHBEN A2 5 2 T2 BR D Zn* BhAE 2 Bl52
D72, AR BRI E ~D Zn? ik Cytosol * | Mitochondria
Efo TN 7 v AR—2 —0lE TR x &
FIARIN LTz & 2 5 Mk RTE S @tﬁ ) ' |
72 ZnDA-3H D6 7 F L RN b (#
F L7, PLEX Y. ZnDA-3H IZHIHaK Zn>* —
BHHE 2 J A/ NIVE L ~OL IR 5 72 D1
FRZEN T —T ThdEEZLND,
(1) T. Kowada, T. Watanabe, Y. Amagai, R. Liu, M. Yamada, H. Takahashi, T. Matsui, K. Inaba, M. Shin Cell
Chem. Biol. 2020, 27, 1521-1531.
(2) T.Kowada, T. Watanabe, R. Liu, S. Mizukami STAR Protoc. 2021, 2, 100395.

(o}

HN o O

1. ZnDA-1H D& E.
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AIRAIC & DA HRPRBADKEEE

OMEME "2 - LIRZTEXR 2 - FHIEE - FEFz ' (SXEFU. 2 LK%

an)

Development of the photopharmacological technique to control chromosome movements and positioning
using visible light stimulus (Research Institute for Electronic Science, Hokkaido University!, Faculty of
Advanced Life Science, Hokkaido University?) MATSUO, Kazuya'; UEHARA, Ryota?; KIKUKAWA,
Takashi?; TAMAOKI, Nobuyuki!

IR DB, BARTEBMOFE F - LR BERPER S L, 2R RER & TN 2 M i —
SN 5, T TORARMNES| L7 R, MikGOANSBEL . SOl SN D 2 & T, 2 SDOEME~
LR E Rz BB T 5, L L, REEORIISCSEHCERTE N AL S & PR oRsiEmre L
T AV AR R AL L MIEIE A (BRI RS D,

M RIZB N T, 5N Lok &

TREHE~E BN SELE—F—F D

'E 73 centromere-associated protein E o g NIgHs o g NI(NHz
(CENP-E) G %, CENP-E |3 ATP %Ik ‘Ijj*uom ‘Ijj*uom
ST D2 E TR LRI LT R X — ° ) ° ,

& BAO7ZR (B ) LRI D0 SO Figure 1, S CENP-E IREHI 1 & & SR
B 2FM LT, JBERITHERE S @ CENP-E JRZEH 2

IRIEH~ & — HIICER S D,

ZAVE TIT Fe & 1% CENP-E D&M Z Al I Ll © & 2 BAEA 104 #E L7 (Figure 1) . CENP-
E OFLEAIEHE & 8 &I trans-cis Y FMEALG % 7~ arylazopyrazole #5357~ & (% 5 Yl ##1% CENP-
EBHEAI1 Z W5 Z & T, 365 nm QNN LD cis (R Y v F 72 FIRAE L 510 nm ORI
TREHNC K D trans IR )~ F 720 E HIRTEIZEB W T, 10 f5£2E O CENP-E [HEREDZEEZFBRL TE 5, 2D
CENP-E [HEREDZZFIH L, CENP-E 2BRENT % 52k 0@ = 2 HEE T X 7=,

LU, 1 26T 2 72DI2iE, 2 2O R DWEDOHIEDBLETH L2, HFRDEHI R 572
JC<, BlxE, —HIRNO I —EOREERO R E NS> T, KEMETHZ L IIRETH D, X5
2 TR DO S B 1 DIFEIETH Y | MifukEEE b ARSI D,

Z T, AWFFETIE, —REOAHEOAT CENP-E iEMEAHI#E & 2 EA 2% T 5 Z L T,
—HEAN D L I OYEARIZS T A E R AV MO ET B2V AT A0 E RIE LT, —HED
AT CENP-E 1G4 2 il 5 72 8, Sl CENP-E [HEH] 1 @ pyrazole #5712 mesomeric 7278
FHERETH DT I ) EREEALIALEW 2 (Figure 1) Zf%Et - ARk L7z, 203, 73 /7 HEoEAIC L
0. ARDEREIRIC R 2 L, cis KRR LEICRD EB2 DD, EE, L—V—TTF v a7y
MU RIZED, 2D cis ROFMERET H &, psec A—F—Thotz, Lich->T, AIEOERE L
TWAERTET Teis (KB L, HRREZAZIET 5 LN rans K~ EBRMALTE EEZEZ O
B, —HEEO AL 7210 T CENP-E OIEMHZHIE T 5, EBRIZ, 2 ZH\V, in vitro ATPase
assay Al @ CENP-E O RITEA R T 5 Z & C, 2 2N Al CENP-E PREH & L CHRET 2
TEERMER LT, S5, AW DO Z < — DY AR DI o T, AIHRSEIRA 5 2 & ThE
TEL. IR AR E AT 5D 2 L ITE LT,

AFERTIT, AIEOGHIEE CENP-E [HEH 2 OBRJE & 2z v, R AR L At T e R
A v MIEET AEAMMCBE L T, &Eind 5,

[References]
1. Mafy, N. N.; Matsuo, K.; Hiruma, S.; Uehara, R.; Tamaoki, N. J. Am. Chem. Soc. 2020, 142, 1763—-1767.
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ERHT ZUBRERAVEARARER - MEEYIDORF

OESHX - BEX RE'-RERFE2-/NMNFE=A2- FHAt 34 (RABI.
ZRREEK., SBRrALETO, “BRX QIQB)

Development of Visible-light Responsive Caged Compounds based on Asymmetrical Cyanine. (Graduate
School of Engineering, Osaka University!, Faculty of Medicine, Osaka Medical and Pharmaceutical University?,
Immunology Frontier Research Center, Osaka University?, Center for Quantum Information and Quantum Biology,
Osaka University*) MINOSHIMA, Masafumi®; HASHIMOTO, Ryu!; SAKATA, Souhei?; ONO Fumihito?;
KIKUCHI, Kazuya®*

= MEE WA BRI E D 6o Rt O PR (Photoresponsive protecting group: PPG) TRz &
NiALEW TH Y | APSRE & FFZERIICHIET 272 DY — L b LT, #iRe %, AafFo 05T
FIHENTHWD D, o-= b PVE 7<) VB8R TEH D Bhe /g EITAFKA7Z2 PPG & L THE
DITEY, MREEWE., X7 VAT N, BEHEAI72 EOr—2 MEEmMN ZivE TIBB ST
WD, LOLZRRLINHDPPG 25T —Y MEAWIT UV EZRIN L TUSETHHDTHY | UV
N D ARSI IE DR S OVEFTHIENME & 72 5, T, FIHGIZISE T 5 PPG 2% BODIPY 7 &
ZIIZLUTHBE SN TWDN 29, SIROKRS | KEEDIRS & vo 7o )il CABKIS I T TG
BRB Y | 1720 FEEIZEED S AHENSE R 7 — 2 RMEAEMORFE R RO Hivd,

B I DRIy — 2 MEA ORGHIH T2 0 FERFRY T =k F 7 — 4 1L P (TO)
{2 H L7z, TO % 500 nm HE O FIHEFBICRIN A FF S, BEREICH G - e T 5L LTS
NTn5b, TO DFESHEETHD N-AF X V=0 LD 7- Fa X FE8RI3 030 R PPG
ELTEELL ZERHEINTND Y, bILOIUIZ DO N-ATFFx ) U =7 LAFHEKEZ TO O
(EAT D Z L THENEITGET S PPG T2 5 D TIXAR WD L & 2 AIZE TIX Z O TO #5354k (HTO)
Z PPG L9547 — MW DOBA%E %217 > 7 (Fig 1),

%*ﬂ Iz Eﬁ%ﬁ% L (ﬁ@@ﬁ&;ﬁj— Alr— R Visible-light responsive Caged Compounds
{L&%), HTO-OAc &k L. € DYtttz Qo ¢
#Hf L7z, HTO-OAc [ZMSAT CIdmnfii+ 52 & .) L. @?L Vg 41(&
R RETH T2, FREEE ST 2 L Vel o
DNTHYRDS L S 7= (Fig 2). £7-. FEERO it
bR STz, KIT, MRMoEWE TH DL 7V

HTO-OAc Sul-HTO-Glu

: Fig 1. Chemical structure of HTO-based caged compounds
B I UBEOr—Y FEAW), Sul-HTO-Glu & .

E
R L R I AR 2 BRA L7, £ ORER, § - §mi
SULHTO-Glu 12510 T bk eomatic by 7 5 " 2]
LA I UBEN B ENTWLS Z & 2Rl LT, g R e £ 401}
“heeT bfté%@ﬁ%ﬁ?’ﬁ@%%ﬂj g F_L_—_*_F: 0 sec ’ &
L& Z A BEROFEAIITINET % PPG LY mo %0 Tk 1m0 2i0 30 400
L BN A B T L A%syss  Retention time (min) Iradition tme (<)

STy EBIT INE I VRO —Y RILE. Fig 2. (left) HPLC chart of HTO-OAc photolysis. (right) Time

Sul-HTO-Glu % FAUN T A Ao F 5 L ST course of photolysi of HTO-OAc. Light illumination: A = 490
. o £ 5 nm (10 mW/cm?)

BERO—2>ThHD 7 NVE IV BZRERICKT

DI5A A 2 FRE D A BDCHIE 21T o 7o, FREIERE DX A I 2 T THA A L FEBRED LR AEIEE S

P TTHERBEIC L0 A Ao F v R BEEOHIFIA TX 5 2 L 2w L,

1) P. Klan, et al., Chem. Rev. 2013, 113, 119. 2) N. Umeda, et al., ACS Chem. Biol. 2014, 9, 2242.

3) P. P. Goswami, et al., J. Am. Chem. Soc. 2015, 137, 3783. 4) T. Narumi, et al., Org. Lett. 2018, 20, 4178.
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*Takashi Matsuol, Naoki Akiyamal, Catur Jatmikal, Ibuki Nakamural, Shun Hirotal, Hiroyasu Yamaguchi?
(1. Division of Materials Science, Nara Institute of Science and Technology, 2. Graduate School of Science,
Osaka University)
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[1A-14] Selective N-terminal modification of peptides and proteins via copper(ll)-mediated
aldol reaction

*Kengo HANAYAL, Kaho YAMOTO!, Shuhei HIGASHIBAYASHIL, Takeshi SUGAIL (1. Faculty of Pharmacy,
Keio University)

4:20 PM - 4:40 PM JST | 7:20 AM - T:40 AM UTC

[1A-15] Chemoproteomics profiling of nonribosomal peptide synthetases in living bacterial
cells

*Fumihiro Ishikawa!, Sho Konno2, Chiharu Uchidal, Takehiro Suzuki3, Katsuki Takashimal, Naoshi

Dohmae3, Hideaki Kakeya?, Genzoh Tanabel (1. Faculty of Pharmacy, Kindai University, 2. Graduate
School of Pharmaceutical Sciences, Kyoto University, 3. Biomolecular Characterization Unit, RIKEN
Center for Sustainable Resource Science)
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WTZOL-F LT 4 VHEEERZRAV ARSI FOILFEM

OMBEES '+ fUBE4E " - Catur Jatmika' - hFHFRIE ' - A £ - uOLIE2

Chemical Modification of Biomacromolecules through Ru-Olefin Specific Interaction (Division of Materials
Science, Nara Institute of Science and Technology!, Graduate School of Science, Osaka University?) MATSUO
Takashi!; AKIYAMA, Naoki; JATMIKA, Catur; NAKAMURA, Ibuki; HIROTA, Shun; YAMAGUCHI,

Hiroyasu?

ERGF DILFHERRL, 7 r—T%3 %Lié7mwm% BT & DA T ORI, FUEIER D
TeDDX X VT X R EOFMOBEIA AT, REMMEE L OV AT A &2 LI HES, 7Y
REZI L7 U v 7 OSENHEE \—)Eﬁb\roﬂfb\é\ UL, @ReERE ARy BICEE T %
BRIE, AT AT A= NOREMNR T U 7 ISITSERD SR EFRTHZ N0 by
EfENROBND, —T7, BEERTHLINLVT =T AL, ARG TRIFET LT IR, 2AT L,
E R L0 AL T 0 K L THROWCHAFERZRL, VT =T A-F L7 0 OBV AEH
X, BBy T O(LHEMTEC A TE 5 L TREIND, Fx LRl R_A X7 T T RE 2
A [Rul-IN IS LT, 7=/ FURImIT I R _

SEEBA LRI, 9% £ RILTSMTE RS R;Q} e

[\
TFILELMCLED, DT, AT =Y LT ot _rhel
N DREAERIC &> T AT =77 DG IAE 5 m*”z> - affz>
PR TE B 5 i BIET 5 -l i 7 o e Ny A
SIS VT = 0 DSBS 4 T T e °
FRBLOZ LRI BIC L > THRIELT 2, Fig. 1. Ligand exchange on Hoveyda-Grubbs

second generation complex ([Ru]-II)

Mes — N/\j\N,Mes

Mes\N N/Mes [Ru] = C':\Rfu
Ry cl
N Lys—Cys Phe—OMe N Lys—Cys Phe—OMe
H () ) K H [Ru] =
N N :
R1/N\ 4 ~ t@ R’N S/\n/ ~0
H o}
Ry =Boc (1), H (2) Rz = H ([Rul-ll), NO; ([Rul.no2), -CHoNMeg* ([Rul.tma)

Fig. 2. Immobilization of Ru complex moiety on model tripeptides with a benzylidene moiety

RV YT UEN A B A LTz B Y X7 F R Boc-Lys(Boc)-Cys-Phe-OMe (1) (2%} L CARNRA X5
7 ARIGER [Ru]-IT Z2 /LT =7 LR FF—& LT CHCL TS SHT2 & 2 A, T0%DRIGERTLVT
:WA%W%%ﬁmﬁ@:@\w%*?A@¢®IEMWﬁ%T%tO KB M %2 H O[Rul-
o2 & L < IE[Rul-tva Z 85K R —IZHW=5E. $SEEEIZRN EFJ Lz, [Ruloma & W85
%@ﬁﬁ@ﬂDmD¢K%wT%8W@ﬁﬁ$f@ﬁbtoé%ux%Bm%JA7?F2&@¢
[Ru]-tma & D% D2O/DMSO FITIT 272 & 2 A VT = U LEERBEIS S T0%DRISZERTH Z Y |
ATFIEIAKAEEP CHOEAFEETH D Z LR CTE 72, T2 CATIEE X VT FITHRET <L,
ETAH R ITFELEL TRV YT URMFE2EALET T = Vg — 8 A RIK
(A55C/C77S/V169C)IZ%f L C[Rul-tma ZEF S8 & 2 A, X VX7 BIDVT =7 AR EEL &
iz, — 07, XDV UT VBN T 2B A LR TG, $EADBEEITEZ biehote, ko &
NH, e RERREEZFTHAEERSFICH L TH, VT =0 A=T V7 U EAVER 3 RIS RE
ARG T O LFHER ORI L LTI ThHH EBEZ LD,

1) T. Matsuo, et al., Dalton Trans. 49, 11618 (2020) ; 2) T. Matsuo, et al., Chem. Lett. 49, 1490 (2020).
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FANA A ZRAWNETILE—ILRISIZE D N Kin7 = / BHEIRE
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Selective N-terminal modification of peptides and proteins via copper(ll)-mediated aldol reaction (Faculty

of Pharmacy, Keio University)) HANAYA, Kengo; YAMOTO, Kaho; HIGASHINAYASHI, Shuhei; SUGAI,
Takeshi

WY mNF IR EDNTL %2 2 R0 O T2 BATE AT 5 s (HERRTE) |
A FEEFBAZES T I DA Fa D —OFBE I B WD TR 72V, N KT I BBIIY N7
BHIZHT 1 EIFET DD T, ZNZEMICTIVUIAN TS T2 RFEOEICEANTHZ ENTE S,

FxlIInNET, BEBAA LTI VBOMAERZIEA LI AT AV EREFY 7 LE I VU
—b 2TV UBRARIR b HERE A s Lz 12, AlEl #1001 A DA ZAFEEEZ R L7 v
R—VISIC E D, N K7 2 BEOALAHERE DB ICBR Y AT, R XTF RICE&BENEE
HETDFERT AT B REHINA A 2HNT 58, NKT 2 B ETY Yy Z7HIEOHSER | 23
ENd, 2k akFBEOTm bOBRRMEERERTAE, PHESEH T F—F I BAL,
b TOHEHE T NVT e RETVR—=VRIEL I ZfEER L TIVAERT 2 &ML,

CHO
R CN((Z -PCA) 7\ 2 PCA / \ H H
HzN \g cu?® OAN>\"/ \3 _»C(%N)\( gT(/ \3 —» HoN N\g
aldo o

reaction NF -

7oV A T Il (H-DRVYIHPF-OH) (ZxF L., pH 7.5 ® U k@R, d()»A 4> L fx o
BEHRT VT REERSERL, 228V VRS v 7T e K (2-PCA) ZHAVWTEHAIIC, 2-
PCA M3 2 3 FHEA LI=~TF R LTz, _UZX7F K (H-DRVYI-OH) % [AkED M TG &
. EROMHE AL LC-MSIMS 38 XN NMR T L 1 LIRE L7z, TV R—/V ST Lz (1
=) %, N OFEHT I Ry 7B L FRsREMINL, A XX 027 VBRBEE LT
LEZOND, ARSE. NREMOT I ) BICEZ 2T F FTHLHET L,

KRS Zsy 18 17 kDa DI A7 oo N K7V o v OGAHEMCEH LTz, 801 4 17151 b.
EAF U EREA LTz 2-PCAFHEIR 2 % pH 6.5 T 3HFIMIG S H D &, ESI-MS IZBW I A7 rE
DOE—7 (16494 Da) IFHEL, 2 ¥ 1 3 FOAHFBEE LI WV ITHETHIA7ne o —7

(17524 Da) MELHI = 7=,

(a) (b) (c)

myoglobin
0 yog!

16949

d M—OH Zj (/%f \/f\ofi\rﬁ MC( mod. myoglobin 17524

OH
/\ ww

with 2

exact mass 575.22

1
T T T T 1
15 16 17 18 19 20
deconvoluted mass (kDa)

1) Hanaya, K.; Ball, Z. T. et al. Chem. Commun. 2019, 55, 2841. 2) Hanaya, K.; Ball, Z. T. et al. Org. Lett. 2019,
21, 2445,
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FE15E /N1 ABBEZES VRI T L

HMBEATOEYRY —LRTF FERBRERORIRNT I ALY
sl

OFNXF"-SHM2- NATHE - HAREH - SBRIE " - Z§E ° - HAFH
- HERTZ" ("EEKRE, *HEARE. *HEB CSRS)

Chemoproteomics profiling of nonribosomal peptide synthetases in living bacterial cells (Faculty of

Pharmacy, Kindai University!, Graduate School of Pharmaceutical Sciences, Kyoto University 2, Biomolecular

Characterization Unit, RIKEN Center for Sustainable Resource Science®) ISHIKAWA, Fumihiro!; KONNO, Sho?;

UCHIDA, Chiharu'; SUZUKI, Takehiro’; TAKASHIMA, Katsuki'; DOHMAE, Naoshi®*; KAKEYA, Hideaki?;

TANABE, Genzoh?

WD ERES DT TF FRRARY) (Nra~A . fN
VU HT A YU RE) 05 YRV = Crparie ey

LT F RS (NRPSs) (ZX 0 EGK S
Do WM L oWEAEEZ I TEUZ, AHY
EOEFERROZEMRMG R REL 2 5720 Ik
AT B DRI A AT DR TV D D,
bbb, WA KRR ZHIET 207 A =X L0

o H H
OH o\/\/\uJ'\/YN O O Nm/\/\\\
o o
o

ABPP probe for the Asp-activating domain of NRPSs =

1 Time (h)

- SIAB-NRPS D Degradation
SrfAB*-NRPS

v Degradation processes

FRBAIE . BRI D S 7 AR B 2 SRR R oo imesis
DI B, A E ORI ERER Y4 ORIE 4.
% b7 59, MAPNICIV T, NRPS OFHL - JEME -

Lid

FL CcBB

BHED OB IZHIE S TR Y | £ O O 4

RIZH BT > TV, £7-. NRPS IZERE
HETHY ., BT TR FECEY IEERE L
TRBLER L S O THERERANT 5 2 L IXREE 2 =

v In vivo labeling
Figure 1. Chemoproteomics profiling of surfactin-
producing NRPSs in living bacterial cells.

E B, MEFFEE T, SEERMERRE & BARIC NRPS O 7 T = )ULEEE & 7~ 5 FIEDOR
FEAT72 > TE T2 (Activity-based protein profiling-NRPSs), ? & Z TAMIETIX, o FRMRE CH DH4E
(R~ d % invivo ABPP-NRPSs % BA%s L. MIEN T NRPS OBIREZFNT§ 25 Z LT L7z,
NRPS DREEAMERLEN D —D>ThDHT T =/ALBER X, BE R EERAEE LD, KBTI B
FEREZT X 7 72 L-AMP IZIEMELT 5, T72bb, 77 = /UHLER T T T RRRIRMA AR
BWT, 7 /a2 EIRT 5 “gatekeeper” & L COXFIZH->TW5H, L OEMFREMEDR EL
NRPS 7~V LHIZHFTT D120, 7T = ALBESRE O T 2/ B 2 A L=, E Asp X Glu
IZIEMERIAL D Lys X° Arg 73 &L W Lys ° Arg [TVEMERALO Asp X° Glu B EIEHBEIK L
TWb, 207, WEOBKREFHAT 52 LT, L EARREMEDM E L7z NRPS 7~ {LAIA A
FCE D LML, AWFFETIE. Asp #LAT NRPS 7~ bHI ARG 2 Z & T, ARBREE
9% in vivo ABPP-NRPSs {EDBHFICHT) L7z (Fig. 1), ¥ Asp #iA% NRPS 7-~ULANL, —7 7
7 F o (Stf) APER Bacillus subtilis ATCC 21332 7°11 54— AIZE1F % SIfAB-NRPS D T ~/LAL7Z1F
T, MENIZIEIT D SIfAB-NRPS DT ~Lfl, A A—T 7 & a[Rgll Lz (Fig. 1), £72. Milai
T? SrfAB-NRPS DOEREMFATI LY LC-MS/MS FEHTIZ LV . SrfAB-NRPS 1% C Rl H> & 70 S 41
HZENHI LT (Fig. 1), ZHUZ XV | Y IR O LW HIERERE O — 35238 BN 7 > 7,

References: 1) Zhang, B. et al. ACS Chem. Biol. 2017, 12,1732; 2) Konno, S., Ishikawa, F. et al. Chem. Commum.
2015, 51, 2262; 3) Ishikawa, F. et al. Cell Chem. Biol. 2021, DOI: 10.1016/j.chembiol.2021.05014.

-1A-15 -



Session The 15th Symposium on Biorelevant Chemistry

[ Oral(first day) ]

& Wed. Sep 8,2021 10:10 AM - 11:10 AM JST | Wed. Sep 8, 2021 1:10 AM - 2:10 AM UTC | & Room B
Zoom
Nucleic acids

Chair: Yoshiya Ikawa (Toyama Univ.)

10:10 AM - 10:30 AM JST | 1:10 AM - 1:30 AM UTC
[1B-04] Orthogonal Photoregulation of Artificial Nucleic Acid via Irradiation with Different
Wavelength of Light

*Keiji Murayamal, Yuuhei YamanoZ, Hiroyuki Asanuma! (1. Graduate School of Engineering, Nagoya
University, 2. The Institute of Multidisciplinary Research for Advanced Materials, Tohoku University)

10:30 AM - 10:50 AM JST | 1:30 AM - 1:50 AM UTC
[1B-05] Development of fluorescent barcode to enable labeling of multiple biomolecules

*Koki MAKINO1, Hiroyuki ASANUMAL, Hiromu KASHIDAL (1. Graduate School of Engineering, Nagoya
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*Yusuke Takezawal, Hanci Zhang!, Akira Suzukil, Keita Moril, Lingyun Hul, Mitsuhiko Shionoyal (1.
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B HRETHILICHE ARG AISEEANTREROR SR

OFLER " - ILFFHF 2 - RiBiEZ ' (RKBREI., 2RIELKRSTH)
Orthogonal Photoregulation of Artificial Nucleic Acid via Irradiation with Different Wavelength of Light
(Graduate School of Engineering, Nagoya University!, The Institute of Multidisciplinary Research for Advanced

= EFRERELERE

Materials, Tohoku University 2) MURAYAMA, Keijil; YAMANO, Yuuhei?, ASANUMA, Hiroyuki!

THEHEREE A T A ERUER AN TR (XNA) |
HISADERF S NS, AT ETIZ

X, REERINIEZFFO Z LDk x AW
. HAIEERIRE XNA & L C SNA (Serinol Nucleic Acid) % 0¥ L-

aTNA (acyclic L-Threoninol Nucleic Acid) DBHZE IZ A LT Y | 21575 DNA <° RNA & BlFIREFIC

TEHIERT D Z &2 A L0,

Z OB XNA & RKIREIIL & 0 “EEIERR 2 EIRITZ L - T

HIEI4 5 2 ENTENIT., XNA & HW=FE A2 OFEYFY — )L OB 72 HIE N EBR TX 5,

AWFFETIL, SNA 2 HeZEHE M
ERRtEER TR FE PYA (8- pyrenylvmyl a "‘o Base
adenine) # #H A 4 5 Z & T
SNA/RNA " F S AR EfE D n] 'g
WG A H 45 L 72 (Fig. 1),
BT, B DB RBOCITISE
9% NVA (8-naphthylvinyl adenine)
ZHTTCIZBHZE LUPVA LRGP
HDH I L T2MEO " HEHAM AL
SEAZIEHES 5 2 & AT, ‘

PVA ZiEfe T 2 FREAE AL RNA
SNA #H & FAMFY 72 RNA $5& 0
TEHIOCRA EITV, BRI A
N7 v R R E KO
HPLC T 24T > 72, £ DOHEH. 465 nm @ﬁ’é%’%ﬁ z
DEHNT PVA I—Jﬂ:CD BRRGSOS LTS 5 L RIRFIC 8
SHOMEEE L 7= D% L, 340 nm DGRBS IZ L o T X
Ef%éﬁ‘éﬁfﬁﬁ”}iﬁf\ﬂ);ﬁ L.BE_HEZIER TS Z
EWRE T, BLEA D SNA/RNA ZHEEH O Al 7e
IS FTRE CThd D Z & SR SN 72Bl, Bz, YA A2
for C 2 FRALE N L7 SNA 813, &V R @ 405 nm O
JEHRR CAUE & T ESHREEAETT L. 300 nm DT
PR L “HEBREZFETEL L EZH LML,
PVA 3 A SNA (SPN) & NVA A SNA (SNN) A HAFT %
Zeth T TR 24TV HPLC T L7z e, S+ 5
KO RIS U T, ZNEND _EIHOTE AL & fREfEZ M
SEZHIE T X D 2 &R L 7= (Fig. )Y,
[1] Kashida, H., Murayama, K., Toda, T., Asanuma, H., (2011)
Angew. Chem. Int. Ed., 50, 1285-1288.

[2] Murayama, K., Kashida, H., Asanuma, H., (2015) Chem.
Commun., 51, 6500-6503.

SNA

8-Pyrenylvinyl ademne PVA)

R N N
T .
\_%\Nf) le’J

' NH2 NH,
Sa f)

8-Naphthylvmyl adenine (\VA)

NH, NH;

RM:J@J A N \Qﬁ"@
b N 1 N">N 1 ,\

_— J | i
— NH» J L

)\2 R

NH; [HR

;EJ ‘EEM

Fig. 1. (a) Chemical structures of SNA, 8-pyrenylvinyl adenine (*VA), and 8-
naphthylvinyl adenine (NVA). (b) Scheme and illustration of reversible photo-
regulation of SNA/RNA duplex formation.

a
.
State 1
405 nm

% % 340 nm

A EEEELELECE

State 2

b -m-SNN/RNA -3 SPN/RNA

=2
N B O @ O
o o o o ©

Crosslinking ratio / %

o

Before State 2 State 4 State 1
405 nm 340 nm 300 nm

Fig. 2. (a) Scheme of orthogonal photo-regulation of
SNA/RNA duplexes. (b) Crosslinking ratio of two
duplexes after irradiation.

[3] Murayama K., Yamano Y., Asanuma H., (2019) J. Am. Chem. Soc., 141, 9485-94809.
[4] Yamano Y., Murayama K., Asanuma H., (2021) Chem. Eur. J., 27, 4599-4604.
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Development of fluorescent barcode to enable labeling of multiple biomolecules (Graduate School of
Engineering, Nagoya University) MAKINO, Koki; ASANUMA, Hiroyuki; KASHIDA, Hiromu

HHDF 2R LIcA A=V ZIEEBEN SR &S, A AT 27 /v V=058 T
VERFIRBEANTH D, L L b, @ty IR - 8t EN A — =7 v 7L TLED
Zln, WE S FEREE CLRKHIIMEHT 2 Z LN TERY, 57T, FRFICT XY 7 A
TRRERN Gy - OFEFCHIR N B 0 . #OLZFIH L 7o M 72t ~DICHIZREE CTH > 7=,

T ZTAMETIR, AERSFOYAVF IRY T aAlRRE T Huat/ N —a— ROEET-7-, B
KA, BRSSO 2RI L TELAMER OIEFIC BT 285t 25 % L= (Fig. 1), =0t
N o— R, REEEREE O AR a3 LA A B L T2 BESI(F $0) 7 B TR S 4L 5 Bk HEH T
R TOT Y L 7 E(TH, FOT, A Ax Ak
A7 TH AR RS (Q $H) CEHASHSS % 5]
TEZTZ & THREITV., ZHOAERSF
DRI Z ATaE & 2, “EHEZPML T
W5 F I, FIERREE I3 BT 5 LA
Lo T #OEBRITIOL SRR OO FHE
DRXDOHPBESND, 222 Q#HE—A
FTOURMY D2 & T, FEHDNEEIHREEL
FIT DWMEHRLE TOWSTNEF L
SHLZENRHKD, 2L ) eERF T4
HoHOLEHE L 3 RlaB b EE 5 2 LT,
4% =256 FADE I/ — a3 — FOFHENFTEE @ st (:d ..... s
ThbH, ZOENNN—a— NE2HEYum<  Fig. 1 Schematic illustration of fluorescent barcode approach
FISH [ZSHT 5 2 LT, 2R E IRV based on strand displacement reaction.

RIQFFAD & ™ 7R O RIRF RS FIREIC 72 D 2 L WHIFRF T & 5,

HLEFRIT Cy5,. Cy3. FAM @ 3 Az A Liz#tN—2— N & N LR D-aTNA TERR L7, —
B S W72 F SIS LT Q &N L 72 B0 a o 2 b & 3 e OO R CIIE L2 & 2 A, &Kt
WIZHOEET D Z EAMER SN, S BT, # N —a— FEHURICH & S EE e~ LN
%I 7= (Fig. 2), [E 7t HeLa fEAN O 3 FEEED ¥ R 7 B BRI E e N—a— R TA A=Y 7 L
e ZAhH ENENTOEDICHNEBRBILE I N, ULEOFRERNG | 40N —a— NIk - TARK
BIDOINVFTXY L TRARETH DL Z LRI,

o

Q1 m Rept_eat a(_jding Q strands PREPSEPS Barcode 2 .B.:;E:d.;;
SO X «— w“ N TRTR and imaging =00 Lg Decode =00 Lv\\
o S Wa S —_— =0 N —_— 0= =0 N
X 4 M& D - ;, m & —_— L¥ a Barcode 1 L\¥ a
{ Target2 \’k }\& )K&

; » K Golgin-97
Cy3 R o P I E Barcode 1: Cy5 —(y3 »FAM

FAM : : i , ; RPA32
; y ¢ Barcode 2: FAM—Cy5 —

XBP1
Barcode 3: Cy5 -FAM—Cy5

Fig. 2 Multiplex labeling of three proteins in fixed HeLa cells with fluorescent barcodes.
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Base-pair Switching of 5-Carboxyuracil Nucleobases Driven by Metal Coordination (Graduate School of
Science, The University of Tokyo!) TAKEZAWA, Yusuke!; ZHANG, Hanci'; SUZUKI, Akira'; MORI, Keita!;
HU, Lingyun'; SHIONOY A, Mitsuhiko'

Fxlx, BRA A OB X0 HEEOBEREA ]
ITx2% DNA B TOBEIT-oTEBY ., &Ees
KRR 2 B8 /7 & L 7= DNA & ki s 28 10
DNAzyme OISR 2 e L T& 7o, &k, 507
WZBNEED I N R HEHTDH5-IVRXT T T
T (caU)3, KFERE AT %S caU-A 1212, Cul!
A F UAFAE T CEAMLAS B 2 I U 7o & @ S (R k)
caU-Cu'caU Z B35 Z L 2 RHE L7z (X 1a) Bl
FIT,.CUl A A DENLIZE D TREREN 2 4
JEEEARRL ) O IATER E A A T L DNA O -
FEREL A FHL T D L2 Be L CFE 21T o 72,

1T DIZ, caU OIS EN 27T 5 72
IZ. 3% caU—caU xf & e 15 mer O DNA —H#H .
12 & 350D caU-A HLHEF 4 5t S 124 Ol p—— deavage %
FRRLRE (T) & E#E LT=, Cu" FEME(E F Tl KFEHE 1 (a) 5-HLRELSS S L(cal)B RS 5 7kE
TR 2o T 2 “HE 124 (T = 412 °O)DFF & RUER I (caU-A) & £ B ARIE K 3 (caU-Cu'—
AR, CEH12(17.7°0) L0 b ERETH o7, 6% cal), (b) Cu' A4 UFEMIck YiEHIESNH7AR
D Cu' A AL EMZT=E =5, caU-Cu'caU Histxt 7Y~ 7 DNAzyme OIRHEL'U'(E cal BEERT
DOFFRIZ L Y —HEHH{ 12 (47.0 OB K E S LZEN LTz, —F T caU-A HiExt & 5T 1-2A (33.9 °C) T AR
ZEAL L, Mg OB EMHIIE Lz, ZOZ D, Cull 4 A DOENIZ LY caU 337 Z1ES
FNREDLY | TeaU-A HEENT 2 caU-CucaU ¥ HNt| DAL o F U TN TE DL EWRREINT-,

% Z T leaU-A 2 caU-Cu'caU| DX AA v F 7 %FIH LT, SRENLIZEE L TEEES
57w A7 Y w7 DNAzyme OB 2 A 72 (K 1b), BE#O RNA UIHTEE DNAzyme (NaA43)4 o
FiZ & i, AT LHERAIC 3 %F D caU—caU HiEkt 28 A L=, Cull £ A ZMA 20 & &1 caU-A HE
Foxkt B G RNIEMEREE A L, Cull £ A 17 F Tl caU-Cu'—caU HIEXTERIC & 0 Je OTEPEAE
DEES 5 X DTl Z kG L7c, 10 YmDOEEH LI T RNA YIRS A T 72 & 2 A, Cull FEfF
1E T @ caU {&fifi DNAzyme DEM: (kobs = 5.3 x 10° h )i, JL NaA43 DNAzyme (4.2 x 107" h'') & <K
TR TF L, —H, 6 ¥EmO CU' A A 2N 5 &, IEMEITR 20 %11 x 10 h )W EF L7, cal
DORH VI THAEZEA L7z DNAzyme TiX, Cu' IR X 21EH EFIZR O ho7z, BLEX Y
EHE Y caU ORI AL » F 2 712 L D DNAzyme BNiEHE LS EE 2 65,

AR TR caU L [RERIC, GBEMNIMED SAEME U I U U HESNT DRF-HEEE 2 SRR
W OEHEIIAA »F U TRARETH H LB X DL, SRBREALIC LV EREIT 25 DNA 43 TH<° DNA
ERIREREO LT 7T ry 7 & LTOERBZIEIND,

[1] T. Takezawa, M. Shionoya, Front. Chem., 2020, 7, 925 (mini review). [2] (a) Y. Takezawa, et al., J. Am. Chem. Soc.,
2019, 141, 19342. (b) T. Nakama et al., J. Am. Chem. Soc., 2020, 142, 10153. (c) Y. Takezawa et al., Angew. Chem., Int.
Ed., 2020, 59, 21488. (d) T. Nakama et al., Chem. Commum., 2021, 57, 1392. [3] Y. Takezawa et al., J. Am. Chem. Soc.,
2020, /42, 21640. [4] S.-F. Torabi, Y. Lu et al., Proc. Natl. Acad. Sci. U. S. A., 2015, 112, 5903. [5] (a) Y. Takezawa et
al., Chem. Eur. J., 2015, 21, 14713. (b) K. Nishiyama et al., Chem. Commun., 2021, 57, 2487.
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RNA #EETE - 7ILFIVE RIGTE O KA E AT BB 5

ORIFMN 2. /ML Fr— FES, REBE "2, Yutong Chen'?, ETELR . &Ikt "2, /NEA
AR MEEWE . NEEETF ' BEEES ARE " (RLEXETH. *RILKRE, *RX
CiRA)

Development of large-scale analytical system for RNA binding and alkylation reactivity (Institute of
Multidisciplinary Research for Advanced Materials, Tohoku University!, Graduate School of Science, Tohoku
University?, CiRA, Kyoto University’) ONIZUKA, Kazumitsu'?; KOMATSU, Kaoru R.>; NAGASAWA,
Ryosuke'?; CHEN, Yutong'?; MIYASHITA, Emi’; ISHIKAWA, Shunya!?; OJIMA, Kanna'?; MURASE,

Hirotaka'; OZAWA Mamiko'; SAITO, Hirohide?; NAGATSUGI, Fumi'?

IWA%%@%mtﬁ AV TSI A, #R O EE-REZ/ N « A1 TR 2 Wi © & RN
A, BAZESREEAICHERE L T D, RNA EREIRO T, HERBEMER BT L TEEIED
MFCE2b0bH 0 | BB HEMEEBISHT 28 LWIRRIE L L THIFF S LTV 5, RNA [ 38k~

STWNHEERICED | fx RETEEEZ R T 52 ERMonT0n5, AIEENE LT, 20X
REPREEET — 7 &/ P TIO BE. 2 < OB L7cE) HIER OS2 R INAICRIFE L. R
SHEBTDUENRD D10, @mOEAME & EIRVEZ JF R DAL 72 RNA #6&50 T OBRIIAR S Tlidie
W, DT, ERFRFES 21 2 AT BRI - RBRIEOBRENE EEN TV 5,

Hxix, A DNA ~A 7 a7 LA Z 0D REBERENTE DIZE D . /N0 RNA fEA M2 KB
(ZIRMT 2 LS. T72bb, BEWDH H RNA BN T DHEEMED T 7% lREIC T 5 F
EOBHZIT->72 (Fig. 1) 2 HIE—EDOHIE TET~%07 D RNA & OFEEOBUG % B I T A
TELZ L ALEM T L OEOBRIMEZFET 5 2 LA TE, EHITTHIERRE - USOFEDS
%ﬁﬁ%éo%%f@\dem%ﬁwtxﬁ@§%ﬁ®£ﬁ#%’%Lfﬁ%#éo

—J . A LI =A%) Y ) v
v (VQ) 2=y b, ZOREHBRETH ‘“fﬁﬁ@ s : LT

% SPh K & SEHRIRRE CHAAE L T v | it KA lbrary
Iz T Q:) U N 7(?7(“-’9“5 & JE%%) L}im—a‘é with higher-ordered structures o
(Fig. 2), F7= S(O)Me KT B F&1 73 i B Fig. 1 RNA i &M o KB g

binding affinity

SOE ok, TARMEEGIERITZ LD RNA alkylation vaQ

BN LTWD 2, KFZETIE, 2D VQ va-x Selective allylation MY g
oz haENA 7 uT LA RICHE S CfT —*Cﬁbf*kaﬂﬁ o &ﬁ
T IV % AL BOGBHR O KIRREIRAT 21T - N *?ﬁﬁvm

f_o BEIICIE, VQ == hZ RS @ stable (@) reactive U o g e

ST THDHT I YVt ary P af— | Largesscale analytical system for RNA alkylation

L. EBICFHED =00 T Y REEERM L %
7277 UYL -VQ-S(O)Me-N; & &k L 7= cﬁ}ﬁ}g |:> Cﬁ& |:>{} %Q
(Fig. 2), WIZ, ~A 7 a7 LA KA RNAfbrary  Akviaton i
L TTNNFMENRD T 7 il H

oo FONTERERZEBICRIELT & Z

HEEEILS T 7{ETETWDL Z ERgholz, KREERTIE, VQ TAF DI FB L O~A 7/ 1
TUVARICBELUCGELLMET 2 PETH 5.

Fg2VQ@7w#kav4&n7v4£

1) Komatsu, K.R., ef al., Nat. Commun. 2020, 11, 6275. 2) a) Onizuka, K., et al., Nucleic Acids Res. 2019, 47,
6578-6589. b) Onizuka, K., ef al., Org. Biomol. Chem. 2021, 19, 2891-2894.
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Functional Oligonucleotide Encoding the Metabolite Information (Graduate School of Science and
Engineering, Aoyama Gakuin University) NISHIHARA, Tatsuya; MOTOHASHI, Yuto; MORITANI, Shuhei;
YAJIMA, Momoka; TANABE, Kazuhito

AR TTREAE SN A REWIT, o & OBEMEN R S TR Y | 4, Zlr~— T —~OIE M
AT ENTWD, BUE, RO FiEE LTHOLWORTW AR a~ 75 7 4 —EES5H
3 (LC-MS) 1T HBRA R BIT 2 FTRE & T 5720 EFICAHAMEREWFETH D Z N6 T
W5, EDO—JT, LC-MS [TMtg & L THWDEESITFHOEA = X MG < REMENT O fReE
EE, FEBRETICE EN RO SEHEEZ AR L LT D728, T TR 7o B AREZ il FR A3
AETLDHZELEE LTETOND,

Pl bZBE 2, AFRETIE, REMEREZERICa— KT 00y Hilirare 7 2 H0ns 2 b
T, FERRoOZoOMEEENENRRT A EEBIE LT,

ETHIDOIT, EORBY EE 2 — RARE/MEErE N T OBR L, E& PCR{EZ AW =iz 7t
HRNT THEOMESI 2 BfE Lz, LS TV HERPCR WS Z & T, BEOMiEHVWDLZ L
72 BENREY A BEREICRE T 2 L2 ENE Lz, BRI, EOREY & OIS (<
LA 2 R & 3R Ui N TR & %t Lo, N TR X 2 et fiht i3, LR 3 &
Ty, FTHOIC, NS BOREY & O RIS 28T S8 5, RIC, KIK7
n~ 777 4=k VAR EREEYT D, KB, SO ATERE EEPCRICEIVERT DD
& T, EERRE IR & AT - BT 5, FEERIC, v FZTF A (GSH) HEERYF L L. GSH
DIMEIN U7 ASREME N TALIR 2 B, EE3 5 2 & T, EEIZ GSH ZRIFIETH H Z L 2 5T
L7,

Wz, R & OBOGTG CHSREMERZIR A IFRES 5 o AT D& d%eE L, EACH B4 DNA ~2—
RATRRIZT D90 TV AT LOMEEEZRAA T, BARICIE, BEEME DNA & LT, 3 RmICTALT 4 R
FEAEIN L CEA T 2 EMi L7 DNA 236, B LTz, BonANTERE A ML T T Y &
fififgtt B — Xt F o7 BV UM AEERIC L VRSS2, 5O CUGSH ZMMA ML &85 2 & T,
WEHEL7- DNA Z &8 PCRICTHERE LT, LLEICK D, SBEREAZRTIC, R EzZ a— R L7
REMEEIR 2 BN ATRE & 72 % Z L 2 L 2 LIS Lz, RV AT A3, BIRIE®R & B3 2 DNA i
Fl&fS0, 5405 DNA OESIEHR, K OEEZ KR —r o —FIc k) —Fir+5 2 & T%
RIRFENT ~D ISR L S5,

PbZzFldd b, AZE T, ErREYwEL o — FREREEE AN TBORRZE L, B85y
Hrata Vo 2 & 722 < BERRE e REIRNT - RN FIRECTH B Z L 2T LT, £7o, REtTF
ERITIS U, WEEMEER S ERET 20 1Y AT D EMNLT 5 2 & T, RIKTIZE N HENNRHEY &
T BB LIZARITFTRE T 5 Z L 2D O 1o, BIBOSFREZIER L7 2o O 515, 7
DRI TRV BTV 2 LC-MS OARE R 72 TLIRD FIEE T 57, (A5t ~D E ik
BEfESND,
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R
e

4T3 Y—vs. AT —DRBRENERZELE
RNA-RBP X7 D H#ER
Ofek £ff - M FT (HBRIFRITKZERKE)

Discovery of orthogonal RNA-RBP pairs through library-vs-library in vitro selection (Nucleic Acid

Chemistry and Engineering Unit, Okinawa Institute of Science and Technology Graduate University (OIST))
FUKUNAGA, Keisuke; YOKOBAYASHI, Yohei

Yo L AR MBI HKO RNA-RNA #56 # v 87 8 PD library / RNA library
(RBP) ~<7 1347 2 L5 A1 O B0 Bk A T 7 co® ﬁ_Ji
ICBWCHMIORNA &4 LRI BEEST XS H—5y T & Ve X ’
LTHATH D 7 WL W CTHEIET 5 Z &2 n! i jﬁ
FN5HIL TV D RNA-RBP X7 OEIIR SN TWD, 2D LD
P24 T-r— > OFENE % BE0F 7= 017 1 BERE T 2 ER T D4y amplification \ ) selection
Mo TWAEER O RNA-RBP X7 Z il E#L - 7 3 /R RNP complex
EHAATV, BN Z R OHH RNA-RBP ~7 #4542 = o »
L RN L 2B, wg%’<mg&

BEEOIIRKIL, N7 T VA7 7= VI REEZRBPERIKT A TT V=L RNA T4 7T ) —
Z B N CIHE(L X8 2 872 72 T4 PD-SELEX {EOBIRICEK S L2 (EX) ', Sl HERkD Y R Y
— LB R ETHDH LTIAe % RBP A% v 7 4 —/L R & L THEIR L, RNA fESEICNET DT I 18
RIEI AT VXA LML LT T 77—V T 4 AT LA (PD) A 77V —%ME L=, £/, 20HEET
I LT-RNA 74 75V — b8 LT, 40 X 18DEEMEDOPD 94 771 —& 1.1 X 102D%
FRMEDORNA A 77V —% 74 77 V=L LTHW 47TV —vs. 7477V —DkL 7
a6 Ty NTol-th, RS —47 22 7 TCRNAPD K74 77 ) —CRADEME ST
WHZ L EMER L,

WL, EORNIEE LD RNA DEET 52
TIRDPERET D128, BHE S 7z RBP OFES E

(20 FiMEA ) 2 By X VS E e ORI CestRNA s RNA

B L7, £72. 6 7V RO RNA EA7ES % &

TN DZERMEDHE 2 R RNA 74 77 U — 2 4E IKD=7DM IK.,=7DM
WL, HxDYare) FRBPICHLTEL Y & lsa et kemae oo

a v~ (ko SELEX FBr) z1 70, Rite—or E4OY KTH gy E40S Ka7L £348

U TRAD P Ly REPS ML, REIIC L \"‘ e UL “ N

RE 7T RELEBEEAVEEAINS S, AN Poee QR T e

IZERWEE GBI (Ko = 5 7pM) . B L OE W e «J) 4 e ;;); §e
B (SN H =4000 LI E) %55 RNA-RBP <7 (CS1 @ @
T Ny " N

RNA - LS4, &TRCS2 RNA - LS12) #[FEETSZ
LT L (R,

1) K. Fukunaga and Y. Yokobayashi, Nucleic Acids Res. 2021, in press [NAR Breakthrough Article] DOI:
10.1093/nar/gkab527
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RKABBIEEN IR HRTF FZEE (PNA) (& HEIIFEML
2 A $H DNA &2;

OEBH—E ' - SRAFK - FEHAK" - BB ' - FREHL ' - HTRR=
(" & KzHE)
Sequence-selective recognition of double-stranded DNA by using PNAs with natural nucleobases (Graduate
School of Science, Nagoya University') AIBA, Yuichiro'; SHIBATA, Masanari'; ITO, Kota'; HIBINO, Masaki';
ARIYASU, Shinya'; SHOJI, Osami'

7T FEiEE  (Peptide Nucleic Acid; PNA) 13,
DNA DU R—2A « U V[ EH% N-(2-aminoethyl)
glycine ‘B ’%%Tﬁ?_k%ﬁ:%ﬁf)kijﬁﬁ?“@%
5, 2OV UEEEEE R ORI I R
V. PNA [ ZHIfU72 DNA &, FEH ﬁﬁ@zi
BHERRTDZENARETHD, EHI, 205
VN DNA FEE /1006 FEfliRY 72 2 A8 DNA HZ(Z
AL THEEEREERT DA =T a )8
GRBESNTND (Fig. 1), ZDA > _R—V 5 HgHWAL$%4/A—/3/

Tl FATOEMERAFR E 2 B LT, 2 REDIRAED DNA Z EHGER FTRE/R 2 & 226 77/ . DNA
RN E LTEARNIGHZ2 EDRHIRES TS, T2 T, £ "=V a ZHVWD 1D PNA 1T
JRAIENCFIR T D720, A > _R—V g V2T S 5ICT L W LI T D PNA/PNA @ 2 K
PR A T 2 BN D -T2, TOT=d, Kk HEMEIBIEIL 290N v _—V 3 2
IEMEARRIR E ENTE (Fig. 1), —FH T, BT ) ~—ARO TR, GAEREORIE Y0 MEE)
S HENA AL R = & 25, PNA ZISHERT 2817 & 7ao Tz,

FL LRWHITZIRPNA A = 5 VIED D
HESL %H%Lto% T. PNA HOHALNE

234 % 72912 PNA OR2AICE R L. parallel’*"(:%ﬁ%

parﬁlllel B PNA 8 L2 (Fig.2), 2D \#ﬁiﬂ»{)/\—yaj

Ko7t aiid 2T, ZhETA X E +(W
U8 VAR C b o T LR A e f o

KERWD Z &7 B OEE e R A& A

PNA TOA > _— g v aERLE D, = Fig. 2 PNA DEEICEBR UTZFR1 > R—>3 20K

DFBLPNA A =2 5 CFETIE, HTIROZAG72 Fmoe-PNA €/ ~—MEMFRETH O | XTF R
HEM G W T2 ZRIRRIREG O A T — VT v U RS L 72D, RFEIZED | Bk~ 72 PNA Bl
WCEDAZ V== 770 8 GERITRETDREETH 572 PNA A > _X— 3 O JRFRS AN e & 72
%, AFEFRTIE, parallel B PNA OFFEIZIIZ, PNA BFHOREEC, A o _X—V 3 VO M LI

KD EY A OWTHRET S,

1) P.E. Nielsen, M. Egholm, R. H. Berg, O. Buchardt, Science 254, 1497-1500 (1991).

2) G. Haaima, H. F. Hansen, L. Christensen, O. Dahl, P. E. Nielsen, Nucleic Acids Res. 25, 4639-4643 (1997).
3) J. Lohse, O. Dahl, P. E. Nielsen, Proc. Natl. Acad. Sci. U.S.A. 96, 11804-11808 (1999).

4) M. Komiyama, Y. Aiba, T. Ishizuka, J. Sumaoka, Nat. Protoc. 3, 646-654 (2008).

5) M. Shibata, Y. Aiba, M. Hibino, O. Shoji, submitted.
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BT / BfIC K DV A IV ARRISESDOMIBABEE & RRAH
ARERE~NDIGHA

OFEME - HABRAN" - AARRE " (XL, *HAELmbt)

Intracellular Reconstruction of Viral Infection Response Field by Nucleic Acid Nanotechnology and Its
Application to Selective Cancer Immunotherapy (Department of Chemistry and Biotechnology, Graduate
School of Engineering, The University of Tokyo!, Research Center for Advanced Science and Technology
(RCAST), The University of Tokyo?) MORIHIRO, Kunihiko!; MORITA, Shunto!; OKAMOTO, Akimitsu'?

RIS 5 A S NI RS TR Y A L ATRRIR L L TRk E N,
B 72 Gl A Bl X R F 0, BIZIE, BV RNA “EBUSMIE I - MU AR

ET B~V I—ED 1 FETHSDH MDAS IZL - TRk S 4L, FHCT 27T step1] m") HP1
WEARET H 2 L TEIZ2 DORKIC L > CTREIGEZEET 2, —JHix Ll

S hay YT RICAHET 5 % 0 B Bax BB by mh C il sep2| I )2
BARHE L, HAS—CRBETEMALT 5 2 & CF K h—v A 23l 5, I

77135 —€ TBKI OIEPE(L A S L THEFIN T IRF3 230 S BEESHL, T stepsl| XTI ) WPt
BA VS =T xn v ORGERES 5 2 & TREMEM(L S DR T A
0%, ZHDRIEICE &Y O REEENR BRI AL~ DR R B

NS TEREY ., fIZIEFEWAL RNA “EHTH D poly(:C)IZiR T 5 1. HCR o

IR Z B O ERHLMNIZR > TS, LvL., 23 AAIIEERIRAIZ 5 )

BEEBERLT DI ENTET RN REBEL PR T 5700, ZOMKICHIEIEESIL TS 2,
AT, BT 2 Sl 1

e (1) EMATEVRRNATO— T ORE ELES
fi T & % Hybridization Chain

Reaction (HCR) Z#F|H+ 252 & T l(z) HREAADEA MpaE
FfEAN CES RNA —HEH#H% in situ (3) HCR ESSRNA— B
ML, VANABIISERE R - g[GO

B3 5 &2 B9 %5, HCR X 2 - C

FO~T & B OME T 5 () eBISE MDAS
BRI Th Y | AR L LT 2500 0w

= I DAST-EVEE EEE I I\:T_‘b
b2 %52 LR T&% (K1), HCR ‘.R '
Ok R EN R AEE~ 2 *’- ® B [ Spovpys

o RNA (miRNA) Th % miR211c 7L 288 oy ,nuc
Ko THIET 5 Z & T, BAMA N )
BRI IS A B | X T S s X 2. AW THZEET D 7 A VARG B GBS I O3
BHEISHT 5, AEAFIE. (1) EEA~T EUR RNA 70— 7 O et LLEEK 2) 7 u—7 Ofila
PEEA (3) AN miR-21 & ~ U A —& L7z HCR (4) 7S AHIIEIRAO 22 a8 B0 Dk & b (1K
2)e KT VAR T T LCIEEREE LT E AR O FBRE N I N & OB E RN T ORI > Tagim L 72V,
1) J. Maelfait, L. Liverpool, J. Rehwinkel, J. Mol. Biol., 432, 552 (2020)

2) A.S.Levine, M. Sivulich, P. H. Wiernik, H. B. Levy, Cancer Res., 39, 1645 (1979)

3) S.Bi, S. Yue, S. Zhang, Chem. Soc. Rev., 46, 4281 (2017)

YRU7
TBK1 - IRF3
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Enzyme cascade reactions on a dynamic DNA scaffold (Institute of Advanced Energy, Kyoto University) LIN,
Peng; DINH, Huyen; NAKATA, Eiji; MORII, Takashi

Structural programmability and accurate addressability of DNA nanostructures are ideal characteristics for the
platform of arranging enzymes with the nanoscale precision.! In this study, a three-dimensional DNA scaffold?
was designed to enable a dynamic shape transition from an open plate-like structure to its closed state of a
hexagonal prism structure. The two domains in the open state were folded together to transform to the closed state
by hybridization of complementary short DNA closing keys at both facing edges in over 90% yield.® The shape
transformation of the DNA scaffold was quantitatively studied by means of the fluorescence energy transfer
measurement, atomic force microscope images and agarose gel electrophoretic analyses.

In our recent study, xylitol dehydrogenase (XDH) or xylose reductase (XR) individually scaffolded on the open
state showed higher activity than the respective free enzyme, which was contributed by the synergetic effect of the
enhanced enzyme stability, reduced adsorption and ordered hydration layer of DNA scaffold.* In this study, an
enzyme cascade consisting of XDH and xylulose kinase (XK), both of which were derived from the xylose
metabolic pathway, was constructed on the reconfigurable DNA scaffold. Cascade enzymes were assembled at
each plate in the open state to provide an inter-enzyme distance of 60 nm. Transformation of the scaffold to the
closed state implemented the inter-enzyme distance of 20 nm with quantitatively keeping the number of assembled
enzyme molecules (Fig. 1). The sequential reaction efficiency of xylitol metabolism through the transport of
intermediate xylulose from XDH to XK in the open and closed states will be discussed.

(b)

(a) Xylltol

. XyIquse
&
NADH <._ w_, Xylulose-5 -P
gé:"ﬁ g
H 3 - ,_--
7

R
¥ Cy5 ’\’2‘)

4 =

NAD* -~ { ;
PO O _‘,,‘ 3\ + linkers
’i@’*’»‘%@ LR ~~-> ADP
HG-XDH AC-XK| HPO/3XDH-XK HPC/3XDH-XK

Fig 1. (a) A scheme shows cascade reaction of HG-XDH (modular adaptor fused XDH)* and AC-XK (modular
adaptor fused XK).? (b) A scheme represents the shape transformation of enzyme loaded DNA scaffold in the open
state (HPO/3XDH-XK) to its closed state (HPC/3XDH-XK) by the hybridization of DNA linkers. A pair of Cy3
and Cy5 was introduced on each dish of DNA scaffold to monitor the closing process by FRET.

1) P.W. K. Rothemund, Nature, 440, 297 (2006)

2) S. M. Douglas, I. Bachelet, G. M. Church, Science, 335, 831 (2012)

3) P. Lin, H. Dinh, E. Nakata, T. Morii, Front. Chem., 9, 697857 (2021)

4) P. Lin, H. Dinh, Y. Morita, Z. Zhang, E. Nakata, M. Kinoshita, T. Morii, Chem. Commun., 57, 3925 (2021)
5) T. M. Nguyen, E. Nakata, M. Saimura, H. Dinh, T. Morii, J. Am. Chem. Soc., 139, 8487 (2017)
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Development of selective DNA aptamer for Amyloid beta 42 variants using SELCOS
(Graduate School of Science and Technology, Japan Advanced Institute of Science and Technology (JAIST)',
BioSeeds Corporation ?) Radhika Biyani'; Manish Biyani?; Masahiro Takagi!

Amyloid beta 42 (Ap42) is the main cause of neuronal death in the brains of patients with Alzheimer’s disease
(AD). The social and economic burden of this disease is very high because neither a specific therapy that can
cause a delay in AD progression is offered, nor a specific test that can make early-diagnosis possible is offered.
AP42 is a 42 amino-acid chain small-peptide and a key biomarker for the pathogenesis of AD. Early diagnosis of
AP42 thus can be particularly important for prognosis and treatment.

Recently, a variant form of AB42, i.e., E22P (Glutamic acid at 22 position changes to Proline) with a turn at Glu22
and Asp23, has been described and differentiated with the wild-type AB42 (E22) which has a turn at Gly25 and
Ser26 [1]. This artificial mutation triggers the beta-sheet formation due to the turn making the aggregation more
prone. Thus, highly specific bio-probes that recognize the variants of AB42 holds great promise for AD diagnosis
and therapy. Antibodies are ideal choice for biomarkers, however, not fit for a small sized target like Ap42.
Aptamers have emerged as new smart class of biomolecules that can be used for molecular recognition of targets
for diagnostic and therapeutic applications. With limited applications of aptamers in the field of AP42 research, it
can be encouraging to develop DNA Aptamer that can selectively recognize to the variants of AB42. To perform
screening for highly similar targets (E22 and E22P), a modified strategy of conventional SELEX, termed as
SELCOS (Systematic Evolution of Ligands by COmpetitive Selection) [2] can be utilized.

In this study, we employed SELCOS to screen highly selective 70-mer DNA aptamer, named Apta-8 , that
specifically binds to E22-type AB42. The electrochemical binding assay indicated that Apta-8 had capability to
bind to AB42 monomers strongly and specifically. Although further characterization needs to be done, the current

evidence supports the proposition that Apta-8 could be further applied to a wide-range of affinity assays for both
diagnosis and treatment.

uAB42-E22 ® AB42-E22
" AB42-E22P » AB42-E22P

L5 r BSA

BSA

Current(uA)
=)
Current (uA)

<)

05

o
W

0.0 0.0

Selected pool for AB42-E22 Apta-8 Apta-X

Figure 1: (a) Binding affinity of Selected Pool after selection to E22- and E22P type AS42 and BSA(control).
(b) Binding affinity of Apta-8 and Apta-X (negative control) to E22- and E22P- type Af42 and BSA.(c)
Secondary structure of Apta-8

Reference:
1) Murakami, K., Tokuda, M., Suzuki, T., Irie, Y., Hanaki, M., Izuo, N., & Tokuda, T. (2016). Monoclonal antibody

with conformational specificity for a toxic conformer of amyloid B42 and its application toward the Alzheimer’s
disease diagnosis. Scientific reports, 6(1), 1-12.

2) Kushwaha, A., Takamura, Y., Nishigaki, K., & Biyani, M. (2019). Competitive non-SELEX for the selective
and rapid enrichment of DNA aptamers and its use in electrochemical aptasensor. Scientific reports, 9(1), 1-11.
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PCRZEREMR LD - DRERMN T 0— JEHE KA F(PPMP)DBAF

OWHBEER' - MEZT® - RIBEE® - RTIERE® - BHBR—ER° - RIE—HA°
(fBHKXI', BELERARH?. BHAKRI®)
Design and preparation of photocrosslinkable probe-modified magnetic particles (PPMP) to improve PCR
test accuracy (Faculty of Engineering, University of Fukui', NICCA CHEMICAL CO.,LTD.?, Graduate School
of Engineering, University of Fukui %)
KODA, Maho?; KOTO, Ayako?; YAJIMA, Shuto®; SAKAMOTO, Hiroaki®; TAKAMURA, Eiichiro®; SUYE,
Shin-ichiro®

Bl om0 A )L A EGLE (COVID-19) 72 & DREYURAIC PCR IEDA WS 415, PCR IT#RE &
FEENE WA, BRAEMBRICBOTRBIEERE TS Z N E 2> TWVD, Zhd. BRI O A
0, BRSO TR O MEERE N o U X I L, BRADMRESND 2 L TEMEROIER X
OWENMET T2 Z ENFRERE LTHETOND, 2T, RO Z % I 2, [FIEZ m E X

L EBMETHD, Target RNA Photocrosslinking
se WAL BN T AT
ZIKﬁﬂ:jLT fj:\ 7[5**% lﬁ7 H 7 ﬂ/ﬁfﬁﬁu Probe addition 366nm Iig% / Magnetic particle
b (PPMP) % FAW 7= A2 RZ R D [E]IR & hybridization irradiation &'+ addition ;
B RET B (Fig. Do MBEATE T I Y \
W1 BB FBHEIC IS\ T 366 nm O v &

AR AHZET, ST HEY IV
IR L CHUMEEEA R )T B, FlS Fig. 1 Schematic illustration of capture of target RNA by PPMP.
LRGN N TR 24 A\ L7 2R 1 7 e (@) (b) (c) (d)
— 7k, EERRE DN, T AL B —va v e e G e e
%, RS CEERER &G T 5, KEHEN Zﬂmpj
R SN B RRICIR D 2 e TR E £ LTS, ;
Zu— I AT X o THERRE 2 L
el 5, PPMP % V5 & AHEMIRAE FIZH W
THIERZREO L0 RE 2N FEE L 72 0 |
OO EOWiESnG, T8 2 KEPGR et @) Tael T8 0) PP
PPMP OPEREZFTAIi T 27250, BT Y padicles
A LA (SARS-CoV-2) ® N2 EinFIZHET 5
BiF1 D RNA W7 77(1260 bp) & HEH) & L7z BN IR 21T > 7o, BERY RNA & KA B4 F B s e~
11— (5-GGTAXTTCT ACT ACC TGG GC-biotin-3’. X:JEAUEM N TERE) A TV HE A ¥ — 3
v LTRSS 24T (Fig. 1), ZEM6 L2 RNA & 7 e —7 OEAREZELZ 28 ym DA K L7 |
TEVUEBMiARE X ERG LT T =T 4 e ST, £D%, EFFRAREZNBES D720
IZ 6 M JRFE LTy 7 7 =2 O THEFZITV, B BEIC X 0 AR RNA Z it L 72 PPMP % [A]
X L7z, [\ PPMP % F\ /= RT-PCR % Jfifi L, N2 i#fn -HEIEHE O BXIKENOFE R % Fig. 2 12”7,
FE) RNA % BLIZEIE &t 72855 () L A RNA Z i L 7[5 PPMP(b)IL, [Fl U A X DJRE—
v RBHER SN, — . N TV E AP — g VBRITERE 24T IR L2 PPMP(c) Tlid N
FIFZE L #L oo, BB LA WES, PPMP O LI T 1 — 7 LHEA) RNA & OKERHAMN
fitBfE L. £=/F) RNA 2% PPMP O iifiL7= B2 6Nn5, S5 e—7%2 AR 0WEE (dITERY
RNA OV RigH Enzeno7=, ULEOFER LD PPMP 12X D) RNA OREINAFRETH D Z
L BEEAT O Z I Ko TREIED M B35 2 LR STz,

100bp
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10:30 AM - 10:50 AM JST | 1:30 AM - 1:50 AM UTC
[1C-05] Evaluation of cancer cell invasiveness by measuring chloride ion efflux ability

*Ayana Yamagishil, Akane Nagata?, Chikashi Nakamural-2 (1. National Institute of Advanced Industrial
Science and Technology (AIST), 2. Graduate School of Engineering, Tokyo University of Agriculture and
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*Ashok Zachariah Samuel?, Horii Shumpei%3, Takuji Nakashimal, Masahiro Ando!, Naoko Shibatal,
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femEHE1L Z5E R L =338 chemi-genetic AL LB+ o5 —
D

OFHBZEM - KB - F2XM " - ARZEHEST ' - Robert E. Campbell 2 (" KR,
27 ILN—a KiLZ)

Development of novel chemi-genetic fluorescent calcium sensors using directed evolution (Graduate School
of Science, The University of Tokyo!, Department of Chemistry, University of Alberta, Canada?) TERAI Takuya';
ZHU, Wenchao'; CHENG, Dazhou!; NASU, Yusuke'; CAMPBELL, Robert E.!*?

IEEWVE & OIS & o THEOEFHEDN LT 280t o —13, A oL (Ca?t) ZhhDET
ZEER) OB E) & SR IS AU ET C & 2 Z L B AEMTFIIRICB W TLH S LTS, B
FEETIZ, AREEAFEL B LT HES TR — & RS2 37 E (GFP) 72 & & hZE
L7c8faf2— N —0 2FEN EITHE STV DA, BIEIZB W TSR <
HIINRTEZR & BEICBW UIRERICERE R EQMEE L TER SN TnD, £ 2 Tl
TlE, # o IF B OEEIRTH S chemi-genetic & —I2 k> T EFROMEZE ik L X
I ETHRABITOIL TS D, Lo LBEAFD chemi-genetic & o —1X, EFEG ¥ v "7 EH %
HRHIZHF A L 7= HaloTag # > /X7 & (=chloroalkane % fFo{L&W) & RINNIZILEFES 2 KT 5
NTZE S R 7 ) VFEITH LTRSS OB LR 2 LGHaSE5, L0 O EH—)
BROFRENIEE > TWD B, T ERBNORELS H 2T A b ThRy, £ 2 TH
B2 1%, AR EELE LTRSSV T N, BREEZMEEOL ST & LTaot s o7 H i A
W5 #7272 chemi-genetic &
Y —OREHER & FERET

+ Ca?*
BLlblc, #r U ADI —
M L (directed evolution) 4 OO ca>
ZIEMT 52 L CTrEikRes - Ca?*

HaloTag

37 5 2+ h i : .
HBL Ca™" Bt chemi-genetic Fig. 1. Schematic illustration of our chemi-genetic Ca?* indicator

o — (Fig. 1) Z A% L 7=,

EFTC AT HXL—F—L L TBAPTAYZ®RINL, PEG U > —% 41 L T chloroalkane & &
WEESEIALA M EAE 10 BEAKR Lz, £7- HaloTag % L /2 E DY T RGN v MTEIC
circularly permutated GFP (cpGFP) ##fiA L 7o 28R Z K 30 MFIER L7z, b DA 41
FREWZREM L, Ca¥ ~DISEN LT b DIZHF U CVAREEIC S BN A RS A 21T o 72,
SOIZHEUNRITERREADT U H LRERE ALY IR LT CTHRAMEELZED L 25,
Ca¥ OF M TH N L A (Ex. 500 nm/Ex. 400 nm) 7349 20 {%525{b3 % @itERE chemi-genetic & >
P —DRAFRITKT) LTz, FloARB Y —12VU 2 RO acetoxymethyl ester (AM) Kz HW5 Z &
THAMINE T HIERET D2 F D LT,

ABFFED 5y FFEHT REKTHE O 2R ARHIRE & &7 o R 7 L LR W e R e 2 T 2
LHIF SN DM, GFP LSO B AL ARSI S VRIS U TTREE B X DD, FxldEr, 1E
HIRE G & N7 E AR O BR G TZIERTL D chemi-genetic #0tE U —IZ OV T H A
BART AT 7Y —OEREFHHICERATEY . ZHIZOWTHEHICHET D,

1) Deo, C. et al., Nat. Chem. Biol., 17, 718-723 (2021). 2) Wang, L. et al., Angew. Chem. Int. Ed., 59, 21880~
21884 (2020). 3) Los, G. V. et al., ACS Chem. Biol., 3, 373-382 (2008). 4) Tsien, R. Y. Biochemistry, 19, 2396~
2404 (1980).
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1814 A D HEHREDBIE (Z & 2 DN AR D =T
OWR¥E"-RA &®HHiHt2-dift £ 12 (ELTHHESFIZE. 2BI KR
I)

Evaluation of cancer cell invasiveness by measuring chloride ion efflux ability (Cell. Mol. Biotech. Res. Inst.,
AIST !, Grad. Sch. Eng., TUAT 2) Yamagishi, Ayana'; NAGATA, Akane?; NAKAMURA, Chikashi’ 2

INETICE AT, @B~ T AL MR FP10SC2 (SC2) ¥z W C, HME 7 4 7 A b x
AF KB LU (NKO) Z1ERIL, ZOXx T 7 X V¥ —1a 217> C&7-, NKO HKDORMEHE
. SC2 il & Heile L TR <. & 512 NKO FRIE SC2 filig L 0 b RN E N2 LD FR A2 [ <
2% 2 L CIRMEMET L Z ERARBEIN TN D, 20 NKO KD RNA-seq fftT #1772 & 2 A,
KO BRCHELEME T L2 BRFHICI W TEBE LA 10 0B E I, Bk A 4 F v rro—
fiTd 5 Clicl AEEN TV, Clicl ITMMIRATEHREEHE (Regulatory Volume Decrease: RVD) (2B 5-
THIERHEIN TS, ZOMBIZBW T, KIRARKIZ X D KRS F AT S Z & TR L2
faix, BV DAL F M)A A T D 2 L TR FOBEHERES TS, kY, FE
L 7= AR O ARFE X RRT O R IZRIE 5, £/, Clicl OFRBMHENC X0 A ARTHEEME 5 2 &
N DAREICEE L TWDEEZEX N TNDD, EOFEMREIEII R CTH 5, 2SAMAIL, =
R I THIRR R O I FRORS A ik 2 BB 3 2 BRSO A M L RIS D 2 & n, RIMED
BV AMIREIE, 2O XL ARk L CTHEBISIEE L TW D AR H 5, Fxid, B AMALO RVD
W AR RN Tl e < IRTEIRRICE T 2RI K> THERESNDDO TIX W e B 27z,
DFE Y IR K o TAE U 28RS IR 2 R S8 5 Z & T Clicl 231 L, k1 4 %
P+ % 2 & THIRAR B L, BAMBOMRWNZEM TOBEI ZetEd 5 LHEZE L, £7-. 20X
) IEENTFET D O THIUE, A AMBICEEBAIRL 2 N 2 2 7200 THAL A Ao Nl & D &
TFHELT-.

FRRIZ Clicl ¥ > RV ERBIEZFM L7 & 2 A, SC2 #k & bl LT NKO #RIZEIT 2 Clicl FH&

WK 30%B LT, 22T, A A v LA T D 2 L THE T D MRS E P o a8 e R
MQAE % SC2 #RIZEA L, kA 4 OPEH 28152 L7-, MQAE WINEE A T 1 FEfEE T 5 2 &
THEMEIZ MQAE #3 A L, PBS THFT 5 Z & THilAZL D MQAE %#FrZE L7z, £ D%, PBS IEEH
D MQAE E ARz x LT, JRF/18EMEE (AFM) 2 AW TEZ 10um OR Y AT L R 72 HLD
7 FoR—%FEAN L, O, EABEZISHAN MQAE # M E O AN R I -2
EG | BRI 2 ED T B 720 THALM A 4 OPEH A B A RETH D Z ERAL N E T,
2T, RO R D “FEO~ U AN MR (SC2, NKO) & & RELA A (MDA-MB-231,
MCF-7) 1Z%F U CReW AR A2 0 2 . S kA 4o OHERe &2 3] L 7=, 10 4310 2 FIN L 7= B oo
N MQAE ‘0 Y650 EE ORREFZAb 2 6 . EiRiEMED SC2 KT MDA-MB-231 #Ri%., KD NKO ¥k
K OVMCF-7 L L T, AEICEEBEN EH L TR, kWA 4 BEHERE W Z E RSz
L AR A A HEHRE & AR ORMRRICITFBEN H D L E X THEY . ZOFEIL. EMTHELA
=N AAIIE O MR IC b CE D AREMENH D EEZ T D,

1 A. Yamagishi, et al., Anal. Chem. 93, 26, 9032-9035 (2021)
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Extrusion of extracellular vesicles (EVs) containing a specific

secondary metabolite by Penicillium chrysogenum

O SAMUEL, Ashok Zachariah'; SHUMPEI, Horii;>> NAKASHIMA, Takuji;'! ANDO, Masahiro;'
SHIBATA, Naoko;' TAKEYAMA, Haruko'**° (Research organization for Nano and Life Innovation,
Waseda University,' Department of Advanced Science and Engineering, Waseda University,” CBBD-
OIL, AIST-Waseda University,’ Department of Life Science and Medical Bioscience, Waseda
University,* Institute for Advanced Research of Biosystem Dynamics, Waseda Research Institute for
Science and Engineering, Waseda University®)

Extracellular vesicles (EVs) play a major in cellular communication and also in survival of microorganisms.
However, it is unclear whether EVs play a crucial

role in the release of secondary metabolites from Polysaccharides & Penicillin
fungi. We have investigated the role of EVs in
penicillin release from Penicillium chrysogenum
using Raman imaging'? technique. Our study
clearly shows that EVs containing penicillin are
released from the fungus. We have successfully
imaged the contents of these EVs using Raman

, Polysaccharide: red

microspectroscopy. We show that penicillin is one

, Polysaccharide: red, B-carotene: blue

of the major constituents of the EVs in addition to
proteins and carotenoids. During the release of

Protreins:

vesicles, certain protrusions lacking
polysaccharides were formed at different locations

Penicillin:

of the mycelia (Figure 1). High concentrations of

penicillin, Compared to the other regions of the cell Overlay of Polysaccharide and | Polysaccharide, -carotene &
Proteins Penicillin

bOdy’ were observed in these locations. Formation Figure 1. Raman images of Penicillium chrysogenum mycelia. a)

of these protrusions could be one of the major steps EVs extruding through the cell wall of mycelium (circled). b)
multiple cites of EV's production, all of them are rich in penicillin.

in the biogenesis of EVs. We also support these
findings with additional evidence from LC-MS, SEM, and TEM results. Methodological details and the
potential of Raman imaging technique' in biomedical research will be discussed in detail.

1) Samuel, A. Z., Miyaoka, R., Ando, M., Gaebler, A., Thiele, C., Takeyama, H. Commun. Biol. 3, 372 (2020).
2) Horii, S., Ando, M., Samuel, A. Z., Take, A., Nakashima, T., Matsumoto, A., Takahashi, Y., Takeyama, H. J.
Nat. Prod. 83, 3223 (2020).
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1:20 PM - 1:40 PM JST | 4:20AM - 4:40AM UTC
[1C-07] Moment Analysis Method for Determination of Solute Permeation Kinetics at Lipid
Bilayer of Liposomes

*Kanji Miyabel’z, Momoko Umedal, Shunta Inaba? (1. College of Science, Rikkyo University, 2. Graduate
School of Science, Rikkyo University)

1:40 PM - 2:00 PM JST | 4:40 AM - 5:00 AM UTC
[1C-08] Measurement of microbial degradation of biodegradable polymer by QCM and
electrochemistry

*Takuma Otsukil, Yasumasa Takenaka2, Tomohiro HiraishiZ, Hideki Abe2, Noriyuki Asakura! (1. Graduate
School of Life Science and Technology, Tokyo Institute of Technology, 2. RIKEN CSRS)

2:00 PM - 2:20 PM JST | 5:00 AM - 5:20 AM UTC
[1C-09] Detection of circulating tumor cells by the successive strand exchange of nucleic acids

*Yusuke Kitamural, Shunpei Sakamotol, Yuta Nakashimal, Masaaki IwatsukiZ, Yasuda Keiihiro3, Seitaro

Kumamotol:3, Yousuke Katsudal, Hideo Baba?, Yoshitaka Nakanishil, Toshihiro lharal (1. Faculty of
Advanced Science and Technology, 2. Faculty of Life Sciences, 3. OGIC technologies Co., Ltd.)
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BI5E/NA ABEFE S Y RI T L

RV —LEEEZAFEICE T 5 FEZBREDE— 4 > ME

OEMESE 2 - BHBEAF - MEEK?2 (IHKE, 2THKRE)
Moment Analysis Method for Determination of Solute Permeation Kinetics at Lipid Bilayer of Liposomes
(College of Science, Rikkyo University', Graduate School of Science, Rikkyo University?) MIYABE, Kanji'?;
UMEDA, Momoko?; INABA, Shunta?

[#5] ORI 5EM E L THEYE%S 27 2 (DDS) BEH SN TW5S, UARY —AL,
P DAL 2 EVEO ) LSRRI ZE o BT, SEPEmEHEA L L CTRIA SR TWD, 03y
BRIOSAE & A3 2 & SR EE R & L COMREZ R T 5 72D12id, VAR Y — AN~DOIEH D
e, VAR Y — AR BT 2 Y OF i HE & E RIS T A MLER S B,
ZZTAMETIE, VAY—2AKEZERLUBEEME LTERT2 YRy —28E I/ a~v T 7 4
— (LEKC) EB Lt e— v MmEMASDE, BRY K Y —2N~OWE O S EHEB LY R Y
— DS B W B I OO E B 7R RATIE A BRFE U7z, Je T, LEKC BT — & Z T+ 2 B
AR L 28— A PREBF Lo, WIC, REIEZ T VERRICEH L CREME D VR
V= A~DO B ER (Kp) 8L T 2 FiEEE EE (kin 0 SNBSSV 7 FH> U R Y — ANES
BE O Kot : VAR Y —ANEDI V7 ) Z2RIE L CTARIEOF AMEZERIELT,

[E— A MEHIE L ER] T— A o MEFFEOME o _
& Fig 1IRT, VRY - AR ERHBRE* v T g S | o |z
U — IS TR L BRI TEA LTSI (LEKC) ®) " |EoF A

KBREATH, WHILV A Y — AL OMAEERZ BN A LEKC v
TSN . o — - Injection
ORI IBRL RN LHF Y ©F U — B LM

" . o o Fig. 1. Schematic illustration of LEKC system.
BELCHRIESN, WHE— s Rigahs, VEY ° " y

—liﬁ@:isﬁ 5?@%@5@%%&:%@“645%%%@ LEKC #HNT - —
g - RS, IEHE—7 OBRER#E L TRbEN D, £ C, = 10mM JE’(MSO Cortisone
T WY Ot T— A 2 b (ua) & RFBRE— R
Uh () BIRHTE LT, Koy kind5 £ O ko 23R 5, EE—

U U HE'E & L T 1,2-dilauroyl-sn-glycero-3-phosphocholine (DLPC) 4 mi A
& phosphatidyl serine (PS)ZfEA L, A H WA LH LIEICLDY 3mM LA
U 7K Y — A DLPC/PS (80/20 mol%) Z Fif L7= (ki 7£4) 144 nm) 2mM A
-2 7 BANR YT I ) B ZLR I (50 mM) FREETE (pH LM "
=9.0) ICYRY—2ZiEfL (VNRERES LT0~10mM), o . 0.1 AU
UKENR Z TR U7, BERRICHEE E LTarTF Yy @R [ . . .
KEAT A RN), BRIEHER (EOF) v—Hh—LLTYxFLR 3 Y min °

LR F R (DMSO) Ziaff L CIRAEMEHAK 2% Fig. 2. Electropherograms in the LEKC system
Uie, VB U % v €5 U — (W& 75um, %)k using DLPC/PS liposomes.
45.4 cm) |\ZVKENE A 7o L, RS AEHRK 2 &AL CEXKENER 21T 72, £/, UV VIFE
& L T 1,2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC) & PS Z{#iH L TV R~ — A DMPC/PS (80/20
mol%) ZFHI L (K75 162 nm) ., RARICESKENER 21T - 72,

[#55] DLPC/PS VR Y — A% % LEKC FBRICI 1T 2 EREH MR 2 Fig. 2 12”3, U U IFE
TR (Cv) OEINE I DMSO & L F Y D — 7 OEHALEOZENRBE K L TE Y . Fig. 2 OfE 5
FTanFY RV R =L EHAEFEHL TS Z L 2R L T5, DMSO E—27 O HNE O ZEE)
IZ LEKC SZOEREMHDOEEICHD D LEZONLTH, ZREMIELZET Cu OREIZKT S
TANTFY =T D A BN poc EIRHT L. Kp, kin & kow ZRIE LT,
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QCM & BRILZRIE ZRA VAR BRIER ) 7 — D5 fZBFE D ET

OXMIRE - MTHhERF2- TEMMB 2 - MMEE 2- \HEAT ' (BRI KA GE
TI. 238f CSRS)
Measurement of microbial degradation of biodegradable polymer by QCM and electrochemistry (Graduate

School of Life Science and Technology, Tokyo Institute of Technology !, RIKEN CSRS?)
OTSUKI, Takuma'; TAKENAKA, Yasumasa?; HIRAISHI, Tomohiro?; ABE, Hideki?; ASAKURA, Noriyuki'

ENET T AT 7 3R TR R AR m R E L CTIER 28O TV D, EbIT, e
G A NORBEEMR L, AMBERT I AF v 7 ORBL D 2 ERMfFSN TS, HEEE
B DRIEE LT, MK HER PEREOBEWC L > THRENIEE L SNRVWEAERH D
ZEPMBNTEY  FEDERE FIZBWIHMINFERIND T T AF v 7 ORBPLETH D,
TNBMBEOMIOT DT, VRO A = ALEFRA NI T A ENEETHD, BE. &
fRiBREOBRICIE I TN D -

BOD MBATIL, IO ENTHET @
b DM RBFED A T = X L EH~D

ZLIETEARV, -
Z T AT, TIAF I D o C > dile @ [

F\EAEZ QCM UKBIREN -~ A1 7 = R
NTUA)ETHE L, £ & [ARFICE
SALERIER4T ) 2 & L 0 RO A D Scheme 1 ~ Microbial degradation process
=AXLEPONTTHZ LA E LT,

7T AT 7 DAESRIE, Scheme 1 (- X910, GRED T T AF v 7 Fl~DEE. HiE
BER O AR THEITT D EE 2 biLd, QCM & EXLFORNE Tl WIROEE MR Z JE L.,
IR DRI 4T > 72y AfiEER Y ~—L LT PHBH (B Fufd v 7 X Uil b Faf i
XY UEIES LAY ~v—) ZHz, PHBH IEZ/KMBIRE FO&REIER L, 2z
MERERT A CE R E U, 0 fRE Comamonas testosteroni % isINt% ., 24 i QCM AIE &2 1T > 7=,
TERGE R4 Fig. 1 1SR T, BN 5 KEE TR O N A b ivTe, Ziud, &R EOE &)
MLTWAEZEERLTEY, EENERT EO PHBH EICHE L2 EXb5b, 5 KL
T, IREEE OB A DT Z L vh, PHBH ORI L D, HENED L2 E3bho

HiEDEIE
EosrEoET

7o
Lo, WIROBAEIC L HHEN 12 30F

& PHBH IR L 5 BRI £ oo o /
DIFARHCHE TS 2 0T, EEOH » 0 53339%
W H N ERAIT S LIRA E e o
BTH5, To T, BRIEMEL S0 ¢ s w e w o 5 e iy
X0 BEEOZEEZRIE LT, Fig.2 Fig.1 Time dependence of Fig.2 Cyclic Voltammograms
OF T E AR SR FRITEAE % wn QCM response. of Quartz Crystal electrode

before (blue) / after (red) PHBH
biodegradation.

LT 24 KO A 27 U » 7R L
2ETTLCV)THD, ZHbE
BT D&, WO CV IZBWTT /— R, AY—FEHICEROBEMMN AN, O n
O, aRmMN—EN L2 E23%b0 )  PHBH EN RTINS R Sz Z ENBH LM E e o7z,
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BERDEHMER RIS ZFA L - {ERESRRO®KRE

OdtAf#asr ' - BRTBEF ' - P EMK " - EWERE 2 - KHE—ER ° - BRAFAER '3 -
BEBEN - BIEFX - hlEEE - FREE T (BRAKKR . 2 BBAKBEAS.
AT VI T/ BY0—X)
Detection of circulating tumor cells by the successive strand exchange of nucleic acids (Faculty of Advanced
Science and Technology, Kumamoto University!, Faculty of Life Sciences, Kumamoto University?, OGIC
technologies Co., Ltd.) KITAMURA, Yusuke!; SAKAMOTO, Shunpei'; NAKASHIMA, Yuta!; IWATSUKI,
Masaaki’; YASUDA, Keiichiro’; KUMAMOTO, Seitaro'?; KATSUDA, Yousuke'; BABA, Hideo?;
NAKANISHI, Yoshitaka'; IHARA, Toshihiro'

JFR RIS AR A LR 7> © — B O BB AR AR 2SI L, eV > 7SR OWAUICTE Y | RN ORI O
WIIBETHZ L THRADIEBNEZ > TWD, 20K IRz > THRANZIEER L T\ 5 E
BiAmla L, 1P PEERIES AR (Circulating Tumor Cell: CTC) & FEIZIL TV 5, CT RITIZIR S 720
£ BBUNB AR, CEA DG~ —H — TR 0B LW E SN 7 = — DB AR
FIZBWTH CTC R INTEBY . Alx2ki~——¢t LTEHEHSNTWD, MK 1 mL
(2K 50 B AE D ML BRI 2N EAE S 5 DIk L, CTC 1T B8 ~ -8 U AMEE L7V, BIE,
ZORIIZIE, REREAEEZITRV, SEBEMEE AWV T 1 MIaT SB35 & o 72 JFhAR 7e T
EPHWLR TN D, ARBFE TS Z2 2 2, EMIEE & > iT & L CRItA S5 DNA Ol
A7 AR S 2RI L, WIREEDFHLT D K 5 2 A OE 237 7,

% < OBEFIESEISMIAE FI2 EpCAM  ((ERMIfaEEE 1) W IR X7 @58l LT
% (1 #fad 720 %) 40 TELL ), EpCAM Z 7857 %5 DNA &1 & L CHL EpCAM 7 7' % ~—%
FIRA L., BEEMRICHES LEZRT 74 ~—%2 & o)) & LT 7 VRS 2 BE S B,
R EEEMRE Y AT LR TE D EE R T,

Bl 1a 29 L DI, FPEDEIERSZ Wb d T4 7] L LT 5 L7 EpCAM 7 7' 4% ~—%
JEEAID E o> EpCAM IZHEE SE 5, T2~ A7, NI T—#HNORD “A#EINMZD L 4
JEAL & DEHAZHASZ K-> T MY T —8HPEREST 2 K OfEr L7z, K 1b 1IR3 &80, 2O b
U A —SHMEE & 72 0 | ZRE R C B IR OBEHSHAZ SO (DNA Y—F v R) 3EITL,
T FUNHEIE SN DRGNS ULe, T, BN MU T—%2 v, FIHT % DNA —F% v b
WIS UCL 7L o BRI O BB e IR FIRE CTh D Z & 2 sl L7z,

e CHER A A V>, BEEIR R TSR @

il Uiz, %I, DARE (HRIB~D %
2 CT B2 CTHERY. CEA BB) oI has S
B & A= REigimie. (BUer B L 7[Rl B oD g - o

anti-EpCAM

tag
aptame

K S,

tag-E-apt

Cancer cell

(b)
Release of BHQ-DNA

CORFLZER EAEERELERE - (277 / 0V -8R

TN S EEYE T I o T 6 HZ2fERR) &=
L2 A, BRUZ THERBFIREZR RN Z G D T LN T
X7z, D%, RRFICBWTHEFEEIEIC L DR
PN SNT-FER, 2 » ATRIC CEA EOTEE
RO DR S AL, CT BRICBWT S, HEOME
INSFER SN, FEE, Mg T SERE S o iE
Brifnz AV (RARZREREIZ K0 2 8 oD fEig il A
ZRERR) . DNA —F v NEBREIT-7- & 2 A,
55405 TR E HALFIRIEIC K D IRERATOEL
ENDRELWALTHZ ERNDIHoT2,

FAM-DNA BHQ-DNA@\/
1 §Ez 3 zjz

1* 2+ 3* 4\‘ e
platform toehold /

£ 3 fuel 3,
+ trigger
Amplified signal 1 - 1

B3y
[CRFTMETRN
Recycling of Trigger 4

for the next cycle

Fig. 1. (a) Tag-tethered anti-EpCAM aptamer-mediated
strand exchange on cancer cells and resulting trigger release.

Replacing of
FAM-DNA and
Trigger with Fuel

(b) Fluorescence signal amplification based on entropy-
driven catalysis (DNA circuit) initiated by the trigger.
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[1C-10] Research of fatty acid beta oxidation inhibitor using a fluorescent probe

*Kazuya Inouel, Yin Ruikang!, Shohei Uchinomiyal, Akio Ojida! (1. Faculty of pharmacy, Kyushu
University)

2:50 PM - 3:10 PM JST | 5:50 AM - 6:10 AM UTC
[1C-11] Cancer treatment using alpha-ray emitters based on the reaction with acrolein

*Yudai Odel, Peni Ahmadi?, Yang Wang3, Xiaojie Yin3, Nozomi Sato3, Hiromitsu Haba3, Ambara R.
Pradiptal2, Katsunori Tanakal-2* (1. Department of Chemical Science and Engineering, School of
Materials and Chemical Technology, Tokyo Institute of Technology, 2. Biofunctional Synthetic Chemistry
Laboratory, Cluster for Pioneering Research, RIKEN, 3. Rl Application Research Group, Nishina Center for
Accelerator-Based Science, RIKEN, 4. Biofunctional Chemistry Laboratory, Alexander Butlerov Institute of
Chemistry, Kazan Federal University)
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[1C-12] Enhanced cytosolic delivery system based on light-induced condensation of cell-
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School of Science, Osaka Prefecture University, 2. Research Institute for Light-induced Acceleration
System (RILACS), Osaka Prefecture University, 3. Graduate School of Engineering, Osaka Prefecture
University)



1C-10 E1SENA AEEILES Y RIY A

HETO—TERAVW-IENER B BRLREFRIDHEE
O#Lt #& - Yin Ruikang - RZEHTE - EFHEX (LKREH)
Research of fatty acid beta oxidation inhibitor using a fluorescent probe. (Graduate School of Pharmaceutical
Sciences, Kyushu University) INOUE, Kazuya; YIN Ruikang; UCHINOMIYA, Shohei; OJIDA, Akio

R &I FOAEMERNCB W TEEREE ZH > TW AL ERSORKHETH S, i SRHENENE
X, EFEMR S MR TRE SRR TV e, RENEMEDORLEDBIFE TN A I =X L D2
DOHRPCRIFEICEETH 5, HERIL. ZERNMASERILEM ORBZEE 2 E &0 78 & TEBIT 2
ERFICHNONTE LR, 2O FEE I RHOBEHR LG T, A —2Kkt <
RNV ENRMERTH T,

Tex 3T I NS Fa DR TFIE R VD TRR & 7o RGBS OTEME 2 18 Y FTRE 08T LW\ S b
Tun—7%HELTEY ., RBREO—>TH L ENEEBEBILAZRIT 2720 0a0t 7 v —7 %A%
L7z, HERAER BERILIZS F s RU TR~V A X Y — A7 E TR & 09 5 BB/ o R )L X —
PEAERRIE TH Y, b - KFD - B - BIROK R Z R T2 REFETHOHMET S, ZHE T, wHEBAFED
b Re R EEHA S LB A EA Lcaot 7 e —7 2% T 5 2 & . Afia To R
BIALDORHICER T LTz D, £ 2 TANZETIX, H0tA A — 27 & FBDD(Fragment-based Drug
Discovery) & {0 & W 7o il B BRLBRER ORRE 2 Al TIT o 70, UMMEETIEa ALY M RT v
T DD DRINIERFEZIT>TEY | AT A &FER L L7z CFA(chlorofluoroacetoamide) 55 0 BH¥E (2
BREIL TS, £ZT, CFA ME2FEHET I TEANLIZEAREERO 7 7 7 A NEER T A 77
U—# 150 FEEZ AR LIz, W TAZ V== 7 0b0m T a—T ORRBEITo7, HERDHE
T m—7 1 TEERENMELS, T — N = —ToOENBRILPRETH D, T Tr/2I D 6
Pz 7NAnREE8A L7 —7 2 25HliLicE 2 A, Yur—71 & L CHEEHRELABMIE S Z
EITRE LT,

W7 Z 7 A 8T 47 F U —% HepG2 MR L7=%., “n—7 2%z 71— h)—F—
EHWTHOMREZ R Lz, ZOER. v —7 2 0at & &5 CFA-457 & R L 72 (1Cs=2

uM), SUGEEELZ CFA b7 o .
MERE o722 &6, CFA- HOMO 0" So 0@
457 ﬂi{ﬁ 6 75)0) & “//\07 g <1: jj;ﬁ probe1: R=H, probe2: R=F ﬁ = By i ‘ o/© §\N©H
HEEBIRT B 2 & T B RLIETE o
EHEL TS ERBRINDS, K oA

. e 127 0 Pl
T CFA-457 ICT V¥ U &AL . I:k\

== A - < A F Nk\rl\l \
7-BEZEH % A L. ABPP (2 XL 5 . ~ O Conc.(uM)
faR & ST DT SALEB D cossr Mwkoa) O 1 2 5 10 2550
RN 4T oT- & 2 A, (LW E . 1C50: 2 uM 250-
R E VNI HET TS : 100.
ZERymoTl, Ebic, RERAY , L 75-
—Y ML A CZoksy oA " 50-
DREEM~T L 2 A, ka7 e -
I har RUTIERMLTOSR
RHE BN, o '
| oo }tl 25-

1) S. Uchinomiya et al, Chem. " CN 20-
Commun., 56, 3023-3026(2020) Aeor
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7oL VEDRIGIZE D affMHEZBEZ AV -IARE

OKXH##XK ' - Peni Ahmadi2 - Yang Wang? - Xiaojie Yin3 - {EBE £ 3 - PUGEH3 -
Ambara R. Pradipta’? - Hf5RE 124 (RIAMEET - 2EHAFEREASES
EAE - B CRMERHERE 2 —RIGAH -4 AP UK AT L—0O
T HRERER)

Cancer treatment using alpha-ray emitters based on the reaction with acrolein (Department of Chemical
Science and Engineering, School of Materials and Chemical Technology, Tokyo Institute of Technology',
Biofunctional Synthetic Chemistry Laboratory, Cluster for Pioneering Research, RIKEN?, RI Application
Research Group, Nishina Center for Accelerator-Based Science, RIKEN3, Biofunctional Chemistry Laboratory,
Alexander Butlerov Institute of Chemistry, Kazan Federal University*) Ode Yudai'; Peni Ahmadi?; Yang Wang?;

Xiaojie Yin3; Nozomi Sato?®; Hiromitsu Haba’; Ambara R. Pradipta'?; Tanaka Katsunori!?*

DYAABIR S T OBRFEIZ BT, RITEH OB ZRET 572D, BRI AL Z % BT 2 43 1 RE Y
B (YA VPE) OMENEALTH D, ZO—>oL LT, MEMHIEES 725 LT, 28 AT
BED O BRBIRIEAAT 9 RILNARIEDN ST s, AR 2L, 20O RINHEEOHEME LT,
D AN TOFREE AL SR & o BB BE D E Ch 5 At DL Z G SE T HiEEBR L
77

ZHETICH 2 OMRETIL, DAMBNTTY 78 b A URKREIZHEEL TS Z EE2FA LT,
LTV RDIRBADLEESNDT 7 b AV EBIICKIST I LICED., 7Y FHEESS
TIRIN AN RMICE E 2R 2 RELTVDE, ZHEBRABEDOY T ATHEIRMICE D
D, BE ML RBRTHL, £ZC, TV ROFICRHLTT AZF 211 (VALY TE L8
B+ a2T7 A L, BAMBINTOARNGBSORNT K 2 EEIR L o BB Z W20 11
K DOMWAFME NI A WFF Lo, AR T, B TERTERAR 7 T O &Rk, 2VAL 12 K D IR R O RET,
S O IZEMW ERIC X D BGOSR & KNI ORI 21T 72 > 72D T, 2B DOFEFRIZ DN
THET D,
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RREEERE LEEEBREANTF OV A ~VILEARE

OEAE - B#m 2 FOAHE 2 KEER 2° - RBFM 2 (' BRAFKEE.
2BRAFK LAC-SYS 8. °BRAFRRBETL)

Enhanced cytosolic delivery system based on light-induced condensation of cell-penetrating peptides
(Graduate School of Science, Osaka Prefecture University!, Research Institute for Light-induced Acceleration
System (RILACS), Osaka Prefecture University?, Graduate School of Engineering, Osaka Prefecture University>)
NAKASE, Ikuhiko!?; MIYAIL Moe!?; NOGUCHI, Kosuke'?; TOKONAMI, Shiho*?; IIDA, Takuya'-?

ARFGETIX, BN A~OEYEELE E LT, B2 AW RT3 L . stk &
ThERILAMIEPNE A 2 A RE L T D HMSBEZ B E LTV 5D, oo ileRm CEY 2 BB EERT D
72O E LT, BOMELIETER LS TR T o, BFOWINE TR CHM S
AT RFE R L, 212 R L, AT 2 BT 2, SEERet /i ~0 L —F—MEIC X
%R, Hom R BB R AB LT D6 £ 0 B AOSEF 23846 U, RS SUED Ofig~0 3K
WA L RN BITOREETT O,

A R A SR AT ¢ v v 2 IR, B M TESED AHSKE HeLa Ml 25558 L7z, &d)
12, fIfEZ @B L S bay KUY 7~EET 5 MitoTracker (MT) @S2V TRE 2iT->7-, 2
b=y R 7Y B0 T MT Il E 500 nM LI EDOREENMLEZA, 5 0M & WV o 7KIRED MT %
ARSI, E 1064 nm O L—W —MRE FCOXFRSHE AT S, ZORSR, 11—
P—F IR FERMEZIE L, MIERE TO MT B L 225N MilupsERgIc, 2 b
I RUTAMTICE > TEIEPEEIND Z ERERINT,

S BITARWIZE T, LM 2 W 2 &R ~7"F R (cell-penetrating peptides, CPPs) [3]D 3k
~OIGH BB LTS, HE, BEEMIE S E D CPPs Z 7= R e H A D B FE 23 I D &
NTnsd, LnL, A N A~OBITEZERT DI, Bt pM BEORT T RN in vitro TR
IZBWTREILR 5, AR TR M Z VS Z & T, REIRE 50 nM O8R4 7 % 7 v
F¥= (R8) ZMILEFRIRICUSINGE, L— —BREHNZ L > T - 72 M E 0 C RS S @EIREIZ /20 . W
A NI BITHRESND Z R ENT, MAT, T har FUTEBRIZT A b= A2 FET
% pro-apoptotic domain % R8 BLFZI&IF72~~7"F N (R8-PAD) 2B L CIRKRICFBRZIT > 7o fES. 50
nM OARJREEIZ B W LB EIAZIRIC L 2 MBS T MEE S v, R E U TAREELY RA-T 58
BENEoNnT, 20X 5Tk x T, Ho AR EY 2 @R IE AT DR 2 V=8 Lo
FUBEHANOMBEICRII L TEB Y, 4%, S OR5EEBEZK-CIREICER T 2/MiaNA < hO R
oM A BE IR~ D IS A ZEIC BB S 720,

< B HRk>

[1] Iida, T. J. Phys. Chem. Lett. 3,332 (2012)

[2] Iida, T. Tokonami, S. et al., Sci. Rep. 6, 37768 (2016)
[3] Futaki, S., Nakase, I Acc. Chem. Res. 50, 2449 (2017)
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3:40 PM - 4:00 PM JST | 6:40 AM - 7:00 AM UTC
[1C-13] Chemical biology study on core fucose-containing N-glycan

*Yoshiyuki Manabel-2, Marchetti Roberta3, Tomoyuki Takebel, Satomi Kasahara!, Yohei Takakural, Wataru

Niheil, Katsunori Tanaka*®, Kazuya Kabayamal:2, Alba Silipo3, Antonio Molinaro3, Koichi Fukasel-2 (1.
Graduate School of Science, Osaka University, 2. Project Research Center for Fundamental Sciences,
Osaka University, 3. Department of Chemical Sciences, University of Naples Federico Il, 4. Biofunctional
Synthetic Chemistry Laboratory, RIKEN, 5. Department of Chemical Science and Engineering, Tokyo
Institute of Technology)

4:00 PM - 4:20 PM JST | 7:00 AM - 7:20 AM UTC
[1C-14] Oxygen Concentration Imagingin 3T3-L1 Adipocytes Using Phosphorescent
Mesoporous Silica Nanoparticles Modified with Platinum Porphyrin

*Hidehiro ITOL, Arisa Yamauchi!, Shunsuke Odail, Masaki Okamoto?, Toshiaki Kamachil (1. Department
of Life Science and Technology, Tokyo Institute of Technology, 2. Faculty of Letters, Keio University)

4:20 PM - 4:40 PM JST | T:20AM - T:40 AM UTC
[1C-15] Middle-biologics as covalent drugs

*Yudai Tabuchil, Masumi Takil (1. Graduate School of Informatics and Engineering, The University of
Electro-Communications)
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A7 73—REEN-FTUHUOHEERRR - ®lIHEBiELI=Y 3 H
ILINAAOS—HFR

OEfRSE "2 - Roberta Marchetti® - K&z - ZEREX "' - 58BFE - ZHRS
T« ErhFI L 45 - $#11—3 12 - Alba Silipo® + Antonio Molinaro® - & &— 12 ('
KRE, 2RAEBEZ IO bV s—, 37T Ya 2R KE, 4HE
B SEIKYMEREI)

Chemical biology study on core fucose-containing N-glycan (Graduate School of Science, Osaka University',
Project Research Center for Fundamental Sciences, Osaka University?, Department of Chemical Sciences,
University of Naples Federico II°, Biofunctional Synthetic Chemistry Laboratory, RIKEN*, Department of
Chemical Science and Engineering, Tokyo Institute of Technology®) MANABE, Yoshiyuki'?; MARCHETTI,
Roberta®; TAKEBE, Tomoyuki!; KASAHARA, Satomi'; TAKAKURA, Yohei!; NIHEI, Wataru!; TANAKA,
Katsunori*®; KABAYAMA, Kazuya'?; SILIPO, Alba®; MOLINARO, Antonio®; FUKASE, Koichi'?

N-FERTRUBEG (N-Z7' U B 2) (X F LRI EDT AT X Uk 2 Efipigi <, =27 7=
— 21X N-Z7'V B v DFITERED N-T2FNrnay I AfmLiz7a—AT, al,6-7 2L
NS 2A7 25— (FUTS) ICE VI ESNA. a7 7a—xE, NAHREREZIZUD T
HEFSEREMGBRICEEG TS, AFETIE, a7 7a—RRBML s F U 2R L. F7-,
a7 7 a—AOIEMEEIEEZ B L, FUTS [LEAIOBRE b G L7z,

1. a7 7a—A@iklL 7 F 2 OB%E

EF, RS /v 2 7Y b Ll o Ad B IR (g2
72 1gG (Fut8§ KO IgG) & AR~ 20 IgG (WT mm;ﬁﬁijgﬁ\
IgG) D invivo A A— 2 7 DFRERMNG, M % L)
BWEc=277a =28l 7T DREET 5D “Ox,oi o core g d Heté;o-valent
L AR DR R AT, 0T, SPR 2N m%th fucose onshiivs
FEAERMITICE Y, BEOB-7'V 2 2%k N
% IR AR D Dectin-1 28 IgG HLik Eo a7 ord FoX-
Ta—RERHTHLERHBLE. THUERKE B2,
P a7 7 a—28EEV 7 F o OPOHRETH

%. MMz T, STD-NMR % W 7= it ok 5,
Dectin-1 (327 72—, 7V av /ALENLICEEET 25 &G X /BE2 5o e T AR
T H == AR E RO LA LT LT

2. FUTS FHEA| DB

#3 30000 EDOILEM T A 7TV BHNIZANA ANV—Ty A7 Y —=0 272XV, FUTS BHE
HO7y—~varzx7 &% L. ZOEEEZS & ITHREREB L, 1Cs 2% 10 uM F2E O FUTS i
ERZAIR U7, B L EAIOERAEEZREE L2 25, RMEAWIX FUTS IZR5G L7zd
B L, A UTIEMER RS AR A HEAE L THEEEL TWD 2 &R nhoTe. S BT,
COMREAE T KT v 7T 52 & T, BEMEORBEE ML, MR CHEET D IRy O
FUTS #RAJBAFAI ORI B - 7.

1) The core fucose on an IgG antibody is an endogenous ligand of Dectin-1. Y. Manabe, Y. et al., Angew. Chem.
Int. Ed. 2019, 58, 18697.

EAREERELERE - XM A7/ 0V -8R -1C-13 -



1C-14 E1SENA AEEILES Y RIY A

HERILT 4 U AEER) DRMEAVYR—FRAS Y AF/ HFERAL
1= 3T3-L1 REfRe NEERIREA A —D VT

ORI - LNBEY - EEh= ' MAEH 2 - HhAE "' (RIKERE
T. 2EREX)

Oxygen Concentration Imaging in 3T3-L1 Adipocytes Using Phosphorescent Mesoporous Silica
Nanoparticles Modified with Platinum Porphyrin (Department of Life Science and Technology, Tokyo Institute
of Technology !, Faculty of Letters, Keio University 2) 1ITO, Hidehiro'; YAMAUCHI, Arisal; ODAI, Shunsuke?;
OKAMOTO, Masaki?; KAMACHI, Toshiakit

HEFHTHIIN LTV 2 IEAEIZ ISV T, BRI 81T 2B A b L ABREMERE O —2 & LTH
ZHNTWD, MIPNIZIIT Db A b L A TR O@E TRAET D IEMEREFER (ROS) AR E <
53572, JENMIEIC I T DB RERENEH SN TV D, B2 1T, MldN O FERBRHERE CTh
HZIPar R T7TOBERESEHZSISEZTLVOIHRENRH D, ZHETITYMZEETIE, LB
RIS LV MEANICIR VA S RN L7 o Vo) tFEmEET S LT &
R B DN OFR R 72 N R IR EA A — D LV VUV AT L& L Dy 2 OREEZ V- CHERGH
fa~o3 b E 7o~ U ARMESF MG 3T3-L1 28152 L7z & 2 A, & CTIFAE o MR ERIE N X v #8152
SN DRI HEN . FIRNBEREA A= 7 THRE LSO TE Z 5 2WERAE LN
2o MR ROS # Hi 38 DO BAIMBEBIZIRE R b | MERIREA A — 2 ZFi OME TITRFTHYIC ROS
REDNEmMNoT, ZHTBBIZLID2AGRLT 4 ) COENSBETRAET L2 —HEBRRICLDIbD L
ER BTz, 16> T, RIHREIZIIT 5 1E LWHIINER R IR E A A — 0 ZIiE, —EHEBER OREN
M ST F - RBE T e — T RBUNETH -7,

ABFFETIE, Mlg~O—HHBEDOXEL 52N A Y K—T
AT AF 7R (MSN) W7 ma—7 292822 LT,
MSN MIALNICHESR LT 4 Vo ZEM LY VT r—7 4
PtP@MSN TIP3 L (Fig. D, &akL7= PtP@MSN VXA ER Diameter : 150nm  Phosophorescent
Fifi% PEG EHT 5 = & TR < MIICHGA Z L, ZhE o ot pltnum porphyrn
TERBRIC Y R FMBEIC L BN EEREE A A —v 7| Fig | Schematic of PIP@MSN.
T & 7z, o PR LT e kiatt
ER VPRI (e J IR NI VISRl PCTCPP stained
TNENTHIRNIBERE A A —Y 0 7%
DRI D ROS & H L 7= (Fig. 2) . PtTCPP
DG EITBHRIREA A —2 7 FFHO MR
W TiX ROS 2HEIN L7223, PP@MSN D3
ATHAEN O ROS (ZIT L A EHIML 727>
ST, X512, 5N EARER 2 Tz Fig. 2 Intracellular ROS levels determined using an H2DCFDA in
R Ao AN IR 4 A — v 7 L g 3T3-L1 adipocyte cells staining PtTCPP .(leijt) aer PtP@MSN
Wi 0 [ BEBLEE 4 1T o 1= . % 055 B (right) after intracellular oxygen concentration imaging.

PtTCPP OEITE Z & 7> TR O W2, PP@MSN D4 Tl s vz, L7eni»> T,
PtP@MSN % W= flANTR RIS A A — U2 7 Tl —EHEME I X A MIRREE OGN RS T,

1) Kurokawa, H; Ito, H; Inoue, M; Tabata, K; Sato, Y; Yamagata, K; Kizaka-Kondoh, S; Kadonosono, T; Yano, S; Inoue, M;

Kamachi, T, Scientific Reports, 2015, 5:10657
2) Kitajima, N.; Umehara, Y.; Son, A.; Kondo, T.; Tanabe, K. Bioconjugate Chem. 2018, 29, 4168-4175.

3) Umehara, Y.; Kimura, Y.; Kleitz, F.; Nishihara, T.; Kondo, T.; Tanabe, K. RSC Adv., 2021, 11, 5865-5873.

PtP@MSN stained
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FRFNAFADI ABRFEEMER

OHBKEX"- BEF' ((BRBEXRFKRER)
Middle-biologics as covalent drugs (Graduate School of Informatics and Engineering, The University of Electro-
Communications') TABUCHI, Yudai'; TAKI, Masumi®

T, BERE RVEICXE U TR RINICILAE RS B 2 TERL L R AR 72 S8R B 2 F8 3 2 LA HRE G PR3
#l (Targeted Covalent Inhibitor; TCI) DB A HIE 2N TN 5, TCHIAERILISME AR AIHFERNCFE AT 5
ZLETRHIMZBIERZSI S Z TV A7 0355720, FUSFFREDOE S NEE LR D, 2070, it
BT, BEREABICHT2EmWRREAFOXT T ROEAEREDONA, AP 7 RTRGEE
(warhead) %8 A4 2 Z & TEW UG EM 2 F5 TCI OBIREMThbd T, 22Tk, @ $LE
T 7= UT 4 AT VAEI K DERRR RV T T R TCL 05 L | @ AT & 7 D Hh o Tl
DAREZREIE T 7' 2 ~—B TCLIZOWTCHY HEEM 72 R AT O, ERtli OBEIILL FICiidR 35,

O : A Arv 7 AR TCI ORI AERGETFEICE ®» EBBEATF K175
SEHLOMFLALTHY, 2 EF RN TAFECLY :
BAZE X372 b DITM D TO 7w, RITFENL BN =D,
FATT)—DOHE - L7 g UEEFR O warhead DX
ICPERIENREECTH Y | A A r 7 AMOIERFRA 4
HEA OB EZHIE TE 2o 72T20Th D, AL TIL,
FERR AE SN EL A S TS B IS D AHE O RS2 1E
ML T DA A 0-7 v FBAZHS S (SUFEX)R! warhead IZEFH )

5 1% (viv) SDS
e M RE

L. W% 72 warhead O SUSHERIBIZAT > 7, ZHUC KD T7 %ﬁ, - El i}tb
77—V EIT warhead W& % B oL A REG T TF R T A @ N - ¥ ¥ ommex
TV —EHEL, INVETFFS- I T AT =T —F » S - & = @ cor
(GSTZAFME LTRELY v av&{TH 2 LT (K1A). 9 i 2

RERIO A 3ATRES &SI X 2T 2 L 22 <, GST R LS AEE b4y
AEBZIBRT 57T RRLTCI O#3 %1757 (X 1B) FIFRL == e o

D, 1(A) EREMERTF FIATF

@ : TCLIFHEGRICTHETREANE S 25812, & V—2HnktL s ay, B) <7
AHYREEE CH LB ZIHOTRBRETH YV E o o TOT (3 ek 5 0 R Y s B
HEAELTLEI VAT ZBATND, £ 2 THELFIOTE
LD IAT T R TCL 25T IR R RIS gy L) ERE,
MDA AREE < BT 7% ~—Ho TCI A% ;‘:'he? ey » ANRE M
EAWAT LT TV D MEIET 74~ — 13— A A Y s
A —=HR 5570 Th v AR 2N 2 T AR EZ TR 2. BliRT 74 == TCI ORGER
SHLZLTEOEZTITHZENARETHD, For  KEOFIHHEHIC X 2o Fn
FZORMEEFIAT 52 LT EMNERE A LA RARIC
PRE L7722 CTH ., MHAHEHEZ MR D Z &L TEDOFKANLRINE T TELDTIERVNEEZ T2, K
AFZEClX, thrombin (245 A9 5 thrombin binding aptamer (TBA)Z U > 1 — %41 L C warhead 23 A L,
TBA @ thrombin LEFEBAL S EENLIZ A MTIARI G 2R STz, ZHUTE Y thrombin {EM: 2 2
AREGHNCRIEEL L7zt T, MM A % 5 2 & T TBA O¥%h% L. thrombin Z FHEME(L T
HTZ EEAREE LIz (X2)2,

1) Y. Tabuchi, T. Watanabe, R. Katsuki, Y. Ito, M. Taki, Chem. Commun. (HOT and cover article), 57, 5378 (2021).
2) Y. Tabuchi, J. Yang, M. Taki, Chem. Commun. (cover article), 57, 2483 (2021).
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