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1SAA

Al ERERDALF IV P TETRIEGHEONTEALD T b
The paradigm shift of biological science played by Al-experiment concerti
JSTICREST [/54 # DX|
F—HFA Y- FEE— (REKXF), HE M- FREXF)
Organizers: Keiichi Inoue (The Univ. of Tokyo), Kazuhito Tabata (The Univ. of Tokyo)
09:00~11:30
AL (BRE211 258 1F)) Room A (Exhibition Room 211 (Bldg. 2, 1F))

The applications of Al in biological and medical fields have been rapidly progressing in these decades. In particular, the

structural prediction by Alphafold2 drastically changed the situation of structural biology. The application of Al,

however, in other fields is not so established, and many drastic developments are still being demanded. In this

symposium, we will present cutting-edge studies incorporating both AI and experiments in a complementary manner for

biological and chemical applications. Given the current situation in each discipline, we will discuss the future

perspective of biological discovery and paradigm shift by integrating Al and experimental approaches.

1SAA-1

1SAA-2

1SAA-3

1SAA-4

FUBIC
Opening Remarks

EREM L NTEDOT YA OO ORBFBEORES LUORNT Y > ORIVERFIEA
(Q)ry::!

Development of a new machine-learning method to design high functional proteins and an
application for the color tuning of rhodopsins

Ok Lk £— OlK - Wtkmr)

Keiichi Inoue (Inst. Solid State Phys.)

BREEEAVEHEYON TS > OF — S REBRIVEE TR

Data-Driven Prediction for Absorption Wavelengths of Microbial Rhodopsins by using Machine
Learning Approaches

Okl B (R ITERY)

Masayuki Karasuyama (Nagoya Institute of Technology)

BRIRNTF FOBEEEESRMICET 2 ARET - S MBEO-HDFERDER
Development of methodologies for obtaining a large dataset of structures and membrane
permeability of cyclic peptides

OFA T ORAECK - BT

Jumpei Morimoto (Grad. Sch. Eng., Univ. Tokyo)

BEREMD X H R — VR

Mega-scale experimental analysis of protein folding stability in biology and protein design
Ol sERER Y2, ay 7)) ¥ 7)) 2)v 2 (VRS AERAIZEL 2/ — AT = 28 YR
¥#)

Kotaro Tsuboyama'-?, Gabriel Rocklin? (\/IS UTokyo, >Northwestern Univ.)
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1SAA-5

BioDOS: BIZF %Y N7 — VU DAEITH 1 > %175 REHR A

BioDOS: Al Inference engine for Bio-design automation of genetic network

OARE KA1, B SRR L Bl HDG 2, ANE BRI e ¢ (D RUR - AU Ay, 2 R
W% - ARG RERE, S B - BT, 4 TR - TR T k)

Daisuke Kiga!, Sota Okuda', Kazuteru Miyazaki?, Naoki Kodama?®, Masayuki Yamamura* (' Dept Elect
Eng and Biosci, Waseda Univ, >Nation. Inst. for Acad. Deg. & Quality Enhance. of High. Edu., 3Sch. Sci.
and Tech., Meiji Univ., *Sch. Comput., Tokyo tech)

EbhIC
Closing Remarks

1SBA

JAYFESMC AU NTEOBEL SEBETET/ LTSI YT«
Understanding genome modality of the dynamics of chromatin and SMC proteins

SFWELEEHE (A [5/ LEFUT 1]

F—HFAH¥— 518 —18 ([ELEEZHARFHN), WA T (LiEExE)
Organizers: Kazuhiro Maeshima (NIG), Tetsuya Yamamoto (Hokkaido Univ.)

09:00~11:30
B 215 (BRZE 212 (288 1F)) Room B (Exhibition Room 212 (Bldg. 2, 1F))

Recent advances of experiments have revealed the multiscale structure and dynamics of eukaryotic genome. Genome

forms domains, such as topologically associated domains and compartments, in the mesoscopic length scale
(100k-10Mbps) and the dynamics of SMC proteins plays a key role in assembling such domains. In this symposium, we
invite experts of the dynamics of chromatin and SMC proteins and the self-assembly of DNA to discuss the biophysical
principle behind the structural formation and dynamics of genome.

1SBA-1

1SBA-2

1SBA-3

1SBA-4

FUBIC
Opening Remarks

SMCHAADNA I A X v TF v —ETIVOMEHEELS IaL—2ar

DNA-segment Capture by SMC Complex —A Coarse-grained Simulation Study—

OWMN AR, FNW, 79 vy —= Yany=7h—/, @l (G - 8- Ly
Masataka Yamauchi, Tsuyoshi Terakawa, Giovanni Bruno Brandani, Shoji Takada (Dept. of Biophysics,
Grad. of Sci., Kyoto Univ.)

Direct visualization of DNA-bound cohesin by HS-AFM
Yumiko Kurokawa'2, Kenichi Umeda®, Noriyuki Kodera?, Yasuto Murayama'? (' Dept. of Chrom. Sci.,
Nat. Inst. of Genetics, *Dept. of Genetics, SOKENDAI, *WPI-NanoLSI, Kanazawa Univ.)

Abe—Y B L IR FREEZEA - /7OYF V- TR

Formation of chromatin loops by cohesin dimerization over molecular obstacles
O # UK fdkik—it @it > 5 —)

Shin Fujishiro (Fukui Institute for Fundamental Chemistry, Kyoto University)

Replication-dependent histone (Repli-Histo) labeling revealed that chromatin motion can
determine DNA replication timing

Katsuhiko Minami!-2, Satoru Ide'2, Sachiko Tamura!, Masato T. Kanemaki!-2, Kazuhiro Maeshima!-
('National Institute of Genetics, *Graduate Institute for Advanced Studies, SOKENDAI)
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1SBA-5

1SBA-6

1SBA-7

T LY A AOKBESFOR-BEIEOT VA > - Hl#EE T

Design, control, and application of liquid-liquid phase separation of genome-sized nucleic-acid
assembly

Oifit 7 b B 123 (VTR - ML 2 TR - AGH L3 W IEK - Y 7Y AT A XHE
AL

Masahiro Takinoue'?? (' Dept. Compt. Sci., Tokyo Tech, *Dept. Life Sci. Tech., Tokyo Tech, *LiSM, IRFI,
Tokyo Tech)

A loop extrusion-independent mechanism contributes to chromosome shaping by the
condensin complexes
Kazuhisa Kinoshita (Chromosome Dynamics Lab., RIKEN)

Elasticity control of entangled chromosomes: crosstalk between condensin complexes and
nucleosomes
Yamamoto Tetsuya', Kinoshita Kazuhisa?, Hirano Tatsuya® ('ICReDD, Hokkaido Univ., *Riken)

1SCA REICH T IMEEROIIFIVR

Cytoskeletal dynamics at the boundaries

F—HFA Y- BXx BEX (ELEGEEHREHR), B HA (FEHKXFE)
Organizers: Yuta Shimamoto (NIG), Makito Miyazaki (Kyoto Univ.)

09:00~11:30
=15 (2% 221 (2 888 2F)) Room C (Conference Room 221 (Bldg. 2, 2F))

Cells are compartmentalized by various planer boundaries. At each boundary (e.g., the plasma membrane, the nuclear

envelope, and organelle surfaces), cytoskeletal proteins form filamentous meshworks and act dynamically to control cell

physiology. Whereas the propensities of individual cytoskeleton and membrane components have been extensively

studied, how they work together remains a mystery. This symposium gathers early-career researchers from diverse

disciplines, aiming to illuminate the fascinating interplay at these biological boundaries. We envision that the

symposium provides an opportunity to foster new ideas and questions that encourage young scientists and promotes

exciting biophysics by crossing the interdisciplinary boundaries.

1SCA-1

1SCA-2

1SCA-3

FL&IC
Opening Remarks

T RIFIUORRICK BBER 7Ot AOEEK

Morphological transitions of lipid vesicles driven by the contraction of cortical actomyosin
networks

Ol H A 123 (O Rtk - Bed, 2 BT BDR, IST & &%)

Makito Miyazaki'*? ('Grad. Sch. Sci., Kyoto Univ., ’RIKEN BDR, 3PRESTO, JST)

Spatial organization of cytoplasm directed by the cytoskeleton in human cell extracts
Shohei Yamamoto, Daiju Kitagawa (Grad. Sch. Pharma. Sci., Univ. Tokyo)

ARANVT I SIFAY N UEHREBRADEIVT 547 AEEOTEEEE XA 5
Intercellular tension generated by cadherin-actomyosin interaction ensures robust morphogen
gradient formation

OFA {5, Al KRB, 4 K (BOK - B - A

Kana Aoki, Taiki Higuchi, Tohru Ishitani (Dept. of Homeostatic regulation, RIMD, Osaka Univ.)
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1SCA-4

1SCA-5

1SCA-6

ANH2F7EZET 2H0EKEH : AIVH R FPH) > T OFFEMERE

The rings of power to rule organelles: mechanism of force generation by the organelle division
ring

OFH KM (VHEOK - BE - B - R ST - S E051F)

Yamato Yoshida'? (\Dept. of Biol. Sci., Grad. Sch. Sci., Univ. of Tokyo, 2JST PRESTO)

Plant cytoskeletal dynamics at the nuclear periphery
Kentaro Tamura (Sch. Food Nutr., Univ. Shizuoka)

PHEREICH T IRES I > ORFEHEIEE

Dynamics of nuclear lamins during early embryonic development
OBA B2 (VBT 2 BAFR)

Yuta Shimamoto'? ('Nat'l Inst Genetics, 2SSOKENDAI)

bW
Closing Remarks

1SDA &5 %. R—4—LXAEORTICOHEA

Welcome to the borderless rhodopsin world
JSTICREST [#7 k34 #]

F—HF14H¥— T EE (FRPXF), sHE BLEEIEXS)
Organizers: Takahiro Yamashita (Kyoto Univ.), Satoshi Tsunoda (Nagoya Inst. of Tech.)

09:00~11:30
D &5 (RHE 222+223 (2 B8 2F)) Room D (Conference Room 222+223 (Bldg. 2, 2F))

Rhodopsin is a general term for photoreceptive proteins which bind retinal as a chromophore. Rhodopsins are classically
classified into two types, animal-type and microbial-type. These two types show no sequence similarities with each
other, which leads to the diversity of their molecular functions. However, recent accumulation of the molecular
properties of rhodopsins has crossed the border between animal-type and microbial-type. Moreover, the application of
various rhodopsins to optogenetics not only contributes to the understanding of the molecular mechanisms underlying
the physiological functions in animals but also opens a new field in the treatments of diseases. In this symposium, we

would like to introduce the “borderless” rhodopsin world.

1SDA-1

1SDA-2

1SDA-3

oI
Opening Remarks

BA T L EWMENT T O DEREBABRY A VINEEMA T
Photocyclic animal opsins break the boundary between animal and microbial opsins
Oy mife Gefibk - Best)

Takahiro Yamashita (Grad. Sch. of Sci., Kyoto Univ.)

NZMARTY Y AZ— I ERRICE R HALREARRAF > F v 2L
Bestrhodopsin: a novel light-gated anion channel with unique photoreaction
OAYF HeE (HOK - WYEnT)

Masae Konno (/SSP, Univ. Tokyo)

FAMRCTRORTD D EAWET R M= ZOKFIE
Optical control of apoptotic cell death by a proton pump rhodopsin
O/ E—, ZHE M (RILK - AT e e B )

Keiichi Kojima, Yuki Sudo (Fac. Med. Dent. Pharm. Sci. Okayama Univ.)
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1SDA-4

1SDA-5

1SDA-6

BYORNTY O ERNREROBYA N TS > E AW GPCR ¥ T HIUEEDS THH
KR L IR

Diversity of animal rhodopsin and optical control of GPCR signaling by bistable animal
rhodopsins in a molecular property-dependent manner

O EIE 12 (VRBRAK - BB, 2 KBRAK - BESEmbshE)

Mitsumasa Koyanagi'? (\Grad. Sch. Sci., Osaka Met. Univ.,20OMU Adv. Res. Ins. Nat. Sci. Tech., Osaka
Met. Univ.)

&5 %, BRBEEGFAEREOHERAN

Welcome to the Visual Restoration Gene Therapy Development World
OFLH #ifE 12 (' BHEX - ¥ 2L A M TEY 3 »)

Yusaku Katada'? (\Med., Keio Univ., *Restore Vision Inc.)

BREFyNVAOFTYCEFALARRRBEGFAEERRE AR T

Development of gene therapy for vision restoration by using a channelrhodopsin with high light
sensitivity

OfH g 12 (' AR IIERY AdoHLFHE 2 BB TERY: T N A 4727 /0
V-t s —)

Satoshi Tsunoda'? (' Department of Life Science and Applied Chemistry, Nagoya Institute of Technology,
2OptoBioTechnology Research Center, Nagoya Institute of Technology)

EbWIC
Closing Remarks

1SEA

=K AFM Q& (55 FEHE & R OBE

Integrating biomolecular measurements and IT in high-speed AFM
F—HFMY¥ - BE B (FPKXF), &F EF (@RKF)
Organizers: Shoji Takada (Kyoto Univ.), Noriyuki Kodera (Kanazawa Univ.)

09:00~11:30
E£15 (&#%E 224 (2888 2F)) Room E (Conference Room 224 (Bldg. 2, 2F))

High-speed AFM has been a unique experimental method that can observe single biomolecular structural dynamics at
near physiological condition. However, AFM data directly provide information of the surface envelope of the specimen
at intermediate resolution both in time and space so that the underlying three-dimensional structures and their
movements need to be inferred from some computations for quantitative analysis. The workshop focuses on recent
efforts towards integration of high-speed AFM measurements and information technology (IT)-based methods that are
expected to make high-speed AFM methods more powerful in the coming years.

1SEA-1

FL&IC
Opening Remarks

AV LV OBTESHOT — 2 EMLEN  SREFENERET -4 FIaL—Yar
Data assimilation analysis of myosin V walking: High-speed atomic force microscopy data and
molecular simulations

OB b HORER L ARk BEffi 2, s 3223 (ViR - 35, 2 Bikle - BT, 3 mUKEE - B

Sotaro Fuchigami', Yasuhiro Matsunaga?, Shoji Takada® ('Sch. Pharm. Sci., Univ. Shizuoka, >Grad. Sch.
Sci. Eng., Saitama Univ., >Grad. Sch. Science, Kyoto Univ.)
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1SEA-2

1SEA-3

1SEA-4

1SEA-5

1SEA-6

/A X ECREFENEHRBEEGROZHOI UK - V— - T2 NS RRHTRBERE
End-to-end differentiable blind tip reconstruction for noisy atomic force microscopy images
OWJk Befti (BFRBE - BLT)

Yasuhiro Matsunaga (Grad. Sch. Sci. Eng., Saitama Univ.)

Protein dynamics by the combination of high-speed AFM and computational modeling
Holger Flechsig (Nano Life Science Institute (WPI-NanoLSI), Kanazawa University)

HBNEIMEBER S 2 = > OFEE AFM I & 3 FEIR1E

Visulalization of microtubule severing by High-speed AFM

RUF RRFTIE |, ey N 1< 3 2, OM AR 1 (VB R R B Ar R R A 788, 2 4
PR/ AR FTET)

Marina Ohno!, Hayato Shibuya!, Noriyuki Kodera?, Ikuko Hayashi! ('Grad. Sch. Med. Lif. Sci.,
Yokohama City Univ., *NanoLSI, Kanazawa Univ.)

Structure and dynamics of oligomers of the TIR domain of MyD88
Hidehito Tochio (Grad. Sch. Sci., Kyoto Univ.)

Sub-molecular-scale observation of Structural Maintenance of Chromosomes complexes by
high-speed AFM

Kenichi Umeda'2, Yumiko Kurokawa?, Yasuto Murayama?®3, Noriyuki Kodera' (! WPI-NanoLSI,
Kanazawa Univ., 2JST-PRESTO, *Nat. Inst. Genetics)

EbHUI
Closing Remarks

1SFA & H—RIEHEEREZ NSO AR — VBT 32BN 77O0—F

Interdisciplinary approaches for trans-scale analysis of organism-environment interactions
FWMELEATE B) [H#STFY T

F—HFrA¥— 1 #HAH (KRXFE), Kl EXEB (EFRERTTERERERE),

WE BT (REBESERKE)

Organizers: Madoka Suzuki (Osaka Univ.), Kotaro Oyama (QST),

Toshiko Yamazawa (The Jikei Univ.)

09:00~11:30
F &1 (£#% 231 (288 3F)) ~Room F (Conference Room 231 (Bldg. 2, 3F))

Response of an organism to external stimuli is an essential step for adaptation to external environment. The response

relies on that of cells, biomolecules, and their network. In this symposium, we explore the interactions between
organisms and environment throughout the spatial scales. We begin with speakers who examine heat and thermal

responses at the scales of atoms, molecules and cells. Their interdisciplinary approaches span over biophysics,

computational chemistry, and material science. Next, quantitative fluorescence imaging of kinase activities will be
introduced as a representative intracellular signaling that can be perturbed quickly by thermal stimulus. Lastly, we will
learn how the organism-environment interactions have been examined successfully by state-of-the-art robots as a

constructive approach. This symposium is suitable for those who are interested in interdisciplinary approaches to

examine the interaction of biological systems with environment at any spatial scales of biological systems.

EL®IC
Opening Remarks
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1SFA-1 37> ATP K AENIREIZIC B 2 H2NHELER
Mechanical Work Generation at Early Stage of ATP Hydrolysis in Myosin
OZEIgF DT 1, gaAR [12 (1 BUAR R B LA BEAs SR 78T, 2 KBOR % 8 FVEF9ET)
Ikuo Kurisaki!, Madoka Suzuki? (' Waseda Research Institute for Science and Engineering, *Institute for
Protein Research, Osaka University)

1SFA-2 AONJERFRICHTBIRBI XX -7 O-BEE~y T
Spaciotemporal mapping of vibrational energy flow in proteins
OKEF # (50K - B
Misao Mizuno (Grad. Sch. Sci., Kyoto Univ.)

1SFA-3 AREREAVIEEEOT / RERR & S
Nanothermometry and local heating of lipid membranes using synthetic dyes
OFt i s i, 2> - 7 7 v 77— (&RK 5700
Satoshi Arai, Takeru Yamazaki, Vu Cong Quang (WPI-NanoLSI, Kanazawa univ.)

1SFA-4 Z b L ZIEE MAPK 2 7 IV OEIRIEIE & 2 OHIESRENDES
Dynamics and function of stress-activated MAPK signaling in determining cell fates
OFH K—H8B, = 1 4L, KB K, 8 AN, R EE GEK - & - fada)
Taichiro Tomida, Yoshinori Mikami, Daisuke Ohshima, Yuuto Tei, Satomi Adachi-Akahane (Dept.
Physiology, Fac. Med., Toho Univ.)

1SFA-5 S EREOHEMERDP SETN B SR CHEICHEESMFAICH T ZITFNT7IO0—F
An engineering approach to investigate the various adaptive behavior derived from the
interaction between the body and the environment
OMA S5 (KBRS - LARFZERH
Yasuhiro Sugimoto (Grad. Sch. of Eng., Osaka Univ.)

bWIC
Closing Remarks

1SGA  HYWEBZO7-HD—3FF/ R7EHRIOER LICH
The fundamental and applications of single-molecule nanopore sensing for biophysical studies

F—AFAH¥— L EA (REFHHERS), E8 8 (REREHEXS),
R RRETXY)
Organizers: Hirohito Yamazaki (Nagaoka Univ. of Tech.), Kan Shoji (Nagaoka Univ. of Tech.),
Peng Zugui (Tokyo Univ. of Agric. and Tech.)

09:00~11:30
G £15 (&%= 232+233 (2888 3F)) Room G (Conference Room 232+233 (Bldg. 2, 3F))

Life at the molecular levels is modulated by the dynamics and interactions of biological molecules. To understand them,
single molecule techniques is straight-forward way to investigate in details. Among the techniques, nanopore sensing is
a label-free/high through-put apprach, which measure a modulation of ionic current passing through a nanopore.In this
symposium, we will organize the session to boost adoption of nanopore sensing and co-develop advanced solutions in
biophysical community. To provide deep-understanding of the sensing, the symposium consists of two parts: how the
nanopore sensing work fundamentally and how this sensing can be used for applications.

1SGA-1 Single Molecule Biophysical Studies Using Nanopore Sensing: History and Basic Principles
Hirohito Yamazaki (7RI, Nagaoka Univ. Tech.)
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1SGA-2

1SGA-3

1SGA-4

1SGA-5

1SGA-6

1SGA-7

1SGA-8

Engineered Nanostructures for Single-Protein Characterisation
Cuifeng Ying (Dept. of Eng., Sch. of Sci. & Tech., Nottingham Trent Univ., UK)

Physically insertion of DNA nanopores into liposomes using nanopore-modified microelectrodes
Hiroki Koiwa!, Shin-ichiro Nomura?, Satoshi Murata?, Kan Shoji! (' Graduate School of Engineering,
Nagaoka University of Technology, *Graduate School of engineering, Tohoku University)

Molecular Dynamics Study of lon Transport Through Membrane-Spanning DNA Nanopores
Takuya Mabuchi (Tohoku University)

Scanning lon Conductance Microscopy Using Biological Nanopore Probes
Kan Shoji (Nagaoka Univ. Tech.)

Theoretical prediction of the nanoparticle size by the resistive-pulse technique with cylindrical
and conical nanopores

Yinghua Qiu'?, Zihao Gao'?, Long Ma'-2, Chuanzhen Huang'? (!Sch. of Mech. Eng., Shandong Univ.,
2Shenzhen Res. Inst. of Shandong Univ., 3Sch. of Mech. Eng., Yanshan Univ.)

Electric field perturbation on protein structural dynamics and its correlation with protein
translocation
Prabhat Tripathi (Dept. of Chem., Indian Inst. of Tech. (Banaras Hindu Univ.) Varanasi)

BE-AFERNTESET SR Y — MTFIEBET 3T/ R7OH—LFEOKE

Study on B-sheet peptides in lipid bilayers for preparation of monodisperse-size nanopores
O 1281, i KA 1, B F27 |, AA sl 2, FE 2 )18 W] | (O BROGUR DRSS - Aidy
TR 2P RS - 700 T4 TH A T AE)

Zugui Peng!, Misa Yamaji!, Shoko Fujita', Fumihiro Kayamori?, Kenji Usui?, Ryuji Kawano'

(' Department of Biotechnology and Life Science, Tokyo University of Agriculture and Technology,
2Faculty of Frontiers of Innovative Research in Science and Technology, Konan University)

1SHA

BE-AXZEES CRI I L
Taiwan-Japan Bilateral Symposium

#—7# 74 % — : Shang-Te Danny Hsu (Academia Sinica), FiR A/t (BXEEKE)
Organizers: Shang-Te Danny Hsu (Academia Sinica), Daisuke Nakane (The Univ. of Electro-Comm.)

09:00~11:30
H215 (2% 234 (258 3F)) . RoomH (Conference Room 234 (Bldg. 2, 3F))

This symposium aims to highlight the current mainstream topics in biophysics and also explore the collaboration and

development in the field of biophysics in the Taiwan-Japan region. The symposium includes young and upcoming
researchers from the Biophysical Society of Taiwan and the Biophysical Society of Japan. We hope that the close in-
person interaction and constructive discussions at this symposium will keep the scientific activity, and to have a

significant impact on the community.

1SHA-1

FEEYOEE E1TH
Movement and behavior of protists
O L 8 (bl K= 7 FHARF5EmT)

Yukinori Nishigami (Research Institute for Electronic Science, Hokkaido University)
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1SHA-2

Structural basis of a K11/K48-branched ubiquitin chain recognition by the human 26S
proteasome

Shang-Te Danny Hsu'»>3, Piotr Draczkoswki!, Yong-Sheng Wang'2, Ting Chen!, Szu-Ni Chen!,
Kuen-Phon Wu'? (Inst. of Biological Chemistry, Academia Sinica, Taiwan, *Inst. of Biochemical
Sciences, National Taiwan Univ., Taiwan, *International Inst. for Sustainability with Knotted Chiral Meta
Matter, Hiroshima Univ. Higashihiroshima, Japan)

1SHA-3 How does alcohol stress trigger cell death in E. coli?
Setsu Kato (Graduate School of Integrated Sciences for Life, Hiroshima University)

1SHA-4 Structural insights into the molecular basis of recognition mechanism between linear
polyubiquitin and the UBAN family
Yu-Chih Lo (Department of Biotechnology and Bioindustry Sciences, National Cheng Kung University,
Tainan / Taiwanese)

1SHA-5 Cryo-EM Observation of wide range of soft-materials
Tasuku Hamaguchi!, Keisuke Kawakami?, Daisuke Unabara!, Koji Yonekura!?3 (! Tohoku Univ.,
IMRAM, *RIKEN SPring-8, *RIKEN-JEOL Collaboration Center)

1SHA-6 Structural Insights into the P, D, N-Triloop Interaction of Dual-Specificity Phosphatases (DUSPs)
Chih-Hsuan Lai', I-Chen Hu', Huai-Chia Chuang?, Tse-Hua Tan2, Ping-Chiang Lyu' (Institute of
Bioinformatics and Structural Biology, National Tsing Hua University, Taiwan, 2Immunology Research
Center, National Health Research Institutes, Taiwan)

1SIA  HBRFEEHEHTHOEE & BE

Measurement and manipulation of mechanical forces working in self-transformation of living
systems

0 #mzsmsie () [EHuEFH2]

F—HFA Y- BN A (REPRE), 5K F— (EEHILXE)
Organizers: Shige H. Yoshimura (Kyoto Univ.), Hirokazu Tanimoto (Yokohama City Univ.)

09:00~11:30
J &1 (SHEF 1414142 (1 B8 4F)) Room J (Conference Room 141+142 (Bldg. 1, 4F))

An embryo produces cells with specific fates, forms, and functions during development. These cells are self-organized
into an ordered pattern through collective interactions of biomolecules and mechanical forces at various spatio-temporal
scales. We aim at developing new paradigms of the fundamental design principles of biological systems through holistic
understanding of how mechanical forces elicit self-organizing feedback leading to progressive self-tuning
transformation of multicellular systems. In this symposium, cutting-edge technologies needed to interrogate the
mechanical processes and establish a unique model for multi-disciplinary research that harnesses expertise from
biomedical sciences, engineering, mathematics, physics, and chemistry will be focused.

1SJA-1

1SJA-2

RIS & T 2 8E L BEDHZRIRER
A physical relationship between intracellular structures
OBA f— (Bl R BLAEE)

Hirokazu Tanimoto (Department of Science, Yokohama City University)

Mechano-chemical control of directed cell migration through microtubule-focal adhesion
crosstalk

Yukako Nishimura', Thasaneeya Kuboki?, Satoru Kidoaki?, Fumio Motegi'! ('\IGM, Hokkaido Univ.,
2IMCE, Kyushu Univ.)
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1SJA-3

1SJA-4

1SJA-5

1SJA-6

1SJA-7

T U F SR EIRE D IRE

Optogenetic control of actin cytoskeletal dynamics

Ol & 1Ly Bk | A —3 234, 5l BN LS (0 LA e AT AL AR Re Rl A s £ o o —,
2 SRR AR, 3 R BUBIRTE v & — A A IR R, 5 F 2 —HFEAT)

Kei Yamamoto', Yosuke Yamazaki', Kazuhiro Aoki®>**, Makito Miyazaki'> (\RIKEN BDR, *National
Institute for Basic Biology (NIBB), 3Exploratory Research Center on Life and Living Systems
(ExCELLS), *SOKENDAI, *Institut Curie)

Subcellular shuttling of ZO-1 coordinates collective cell migration

Sayuki Hirano'?2, Kazuhiro Aoki'~, Naoto Ueno?? (\Explor: Res. Cent. on Life and Liv. Systs., Natl.
Insts. of Nat. Scis., *Intl. Res. Collab. Cent., Natl. Insts. of Nat. Scis., *Natl. Inst. for Bas. Biol., Natl.
Insts. of Nat. Scis.)

Hybrid scaffolds elucidate distinct roles of extracellular matrix in age-related cardiac fibroblast
activation

Sun Avery Rui, Jennifer L Young (Mechanobiology Institute, Biomedical Engineering Dept., National
University of Singapore)

HlahZ & BIETFRRADESHER

Combined analysis of mechanical properties and transcriptome in thousands of single cells
O R B &7 RV LN FR L 9 Wisc 2 (BRF - BIh, 2 5K - BRARRT)
Akifumi Shiomi', Taikopaul Kaneko!, Kaori Nishikawa!, Hirofumi Shintaku'-? (! CPR, RIKEN, *LiMe,
Kyoto Univ)

Stem Cell Differentiation in Confining Microenvironments
Andrew W. Holle'? (' Mechanobiology Institute, 2National University of Singapore)

1SLA  #EPHilann> v 7 5 IHILA

Plant Cell Logic and Chemical Al
FWEEEAHRE (A [HFH1 12T 17 ]

F—HFAH— 1} EXN (WMXE), kKW R (RREXY), B4 %A GEiXE)

Organizers: Daisuke Inoue (Kyushu Univ.), Ryo Mizuuchi (Waseda Univ.),

Hideaki Matsubayashi (Tohoku Univ.)

09:00~11:30
L£15 (£%E 133+134 (1 S8 3F)) RoomL (Conference Room 133+134 (Bldg. 1, 3F))

Molecular cybernetics aims to develop artificial molecular information processing systems (Chemical AI) by connecting

multiple molecular units that package functional molecules acting as sensors, processors, and actuators. On the other
hand, plant cells have simple information processing systems without a central nervous system that may provide
inspiration for the design of Chemical Al. In this symposium, molecular cybernetics researchers and plant cell biologists

will discuss and explore ideas for designing chemical Al inspired by plant cells, and for applying the fundamental
techniques of molecular cybernetics to plant cell research ranging from imaging to reconstruction experiments.

1SLA-1

oI
Opening Remarks

EHOEE(CR MR/ - R0oas vy
Intracellular patterning in plant xylem vessels
O/ BA (BTTRRFER B A IER R ar B )
Yoshihisa Oda (Bio Sci, Sci, Nagoya Univ)
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1SLA-2 Cell polarity linked to gravity sensing in plant gravitropism
Miyo Terao Morita!, Takeshi Nishimura', Hiromasa Shikata!, Shogo Mori!, Yoshinori Abe?,
Takuma Hagihara?, Masatsugu Toyota?, Hiroshi Y. Yoshikawa?, Takumi Higaki* (\NIBB, NINS, 2Dept.
Biochem. Mol. Biol., Saitama Univ., *Dept. Applied Physics, Osaka Univ., *FAST, Kumamoto Univ.)

1SLA-3 Real-time visualization of intra- and inter-plant communication
Masatsugu Toyota'23 (' Dept. Biochem. Mol. Biol., Saitama Univ., *SunRiSE, Suntory Fdn. Life Sci.,
3Dept. Bot., UW-Madison)

1SLA-4 AU ORGT N RSB BHBAY 1 XD YUK Y — LDOSHFRFES|
Simultaneous and Multiple Alignment of Cell-sized Liposomes in a Microfluidic Device
O#H RAR 12, B 87T 13, /N B R BT 4 A2 A S, 2088 ik o, fRl 2K 7,
i1l BEURER 7, HH:[ e (VHK - BERRASL, 2 K - AR T TR, 3 ST HOK - B
ALK - THHITAABE, 5 HIRRH AT ZersME - ARmARIRZE L, O ALK - B, 7 RIS K -
B T)
Taro Toyota'2, Yiting Zhang'-, Haruto Obuchi!, Shogo Hamada*, Hironori Sugiyama®, Keita Abe®,
Akihiro Inada’, Teijiro Isokawa’, Satoshi Murata® (\Grad. Sch. Arts Sci., Univ. Tokyo, *Univ. Biol. Inst.,
Univ. Tokyo, *Coll. Sci, Rikkyo Univ., *Int. Grad. Sch. Sci. Eng., Tokyo Inst. Tech., >ExCELLS, NINS,
%Grad. Sch. Eng., Tohoku Univ., 'Grad. Sch. Eng., Univ. Hyogo)

1SLA-5 EYREN%E DNA THIEICED
Manipulation of Bioluminescence with DNA
O&a Wk (WK - L)
Akmorl Kuzuya (Dept. Chem. Mater. Eng., Kansai Univ.)

1SLA-6 Development of totally synthetic membrane transporters and channels
Kohei Sato (Sch. Sci. Kwansei Gakuin Univ.)

bW
Closing Remarks

1SMA  SREHISEIERBEFRI 1T IV FFHPOFNHXITETOEEERSD
Dynamics of multi-layered supramolecular assemblies : from molecular complexes to organelles

JSTIS &\ [BRIBERE]

F—HFAH— o B (FREKZ), BE FE REKXF)
Organizers: Hideki Nakamura (Kyoto Univ.), Yoshitaka Matsuoka (The Univ. of Tokyo)

09:00~11:30
=15 (SHEF 431+432 (4 BE 3F)) ~Room M (Conference Room 431+432 (Bldg. 4, 3F))

Cells contain multi-layered supramolecular assemblies ranging from nanometer- to micrometer-scale structures such as
protein complexes, RNA-protein complexes, liquid droplets, and organelles. These ordered and dynamic structures
orchestrated by tons of molecules convey complex biological information to regulate various key functions in diverse
biological processes. Insights into spatiotemporal dynamics of each supramolecular assembly must thus be getting
important to understand the rich behaviors of cells. Accordingly, technologies to approach the dynamics of
supramolecular assemblies have been explosively diversified in recent biology. In this symposium, we will invite
talented early-career researchers from various relevant research fields and discuss the dynamic function of multi-layered
supramolecular assemblies.
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1SMA-1 BRRfEH 2 BH T 2 HBRN £ K EEERE
Co-translational quality control induced by translational arrest
ORI J5ke, fit i IS0 CREAERHADESERT)
Yoshitaka Matsuo, Toshifumi Inada (Institute of Medical Science, The University of Tokyo)

1SMA-2 13FAXA—=T T TRIMRSREMBBED Y O~ F > Bk
Chromatin dynamics in mitosis and apoptosis
OH B B 123, 85 46 4 8% A V2 50— 12 (VSBARHN, 2 AR, 3JST » & &0, 4 5t
x)
Kayo Hibino">3, Yuji Sakai*, Masato Kanemaki'-2, Kazuhiro Maeshima'? ('Natl. Inst. Genet.,
2SOKENDALI, 3PRESTO, JST, *Kyoto Univ.)

1SMA-3 Efficient information usage by cells — and cell biologists
Keita Kamino'? ('Institute of Molecular Biology, Academia Sinica, *Institute of Physics, Academia
Sinica)

1SMA-4 Activity-dependent extension of smooth endoplasmic reticulum (sER) into dendritic spines as a

synaptic basis of memory consolidation
Natsumi Ageta-Ishihara'-2, Makoto Kinoshita® ('Dept Biomol Sci, Facul Sci, Toho Univ, 2JST, PRESTO,
3Grad Sch Sci, Nagoya Univ)

1SMA-5 B — 1 7 bk K 248 - RO SRTLERRIEHR
Measurement of Multidimensional Chemical Distribution Information in Tissues and Cells by
Ultrafine Extraction-lonization Technique
OKRF #— Bk - Bes)
Yoichi Otsuka (Grad. Sch. Sci., Osaka Univ.)

1SMA-6 Understanding molecular behavior within membraneless organelles using molecular dynamics

simulation
Eiji Yamamoto (Dept. Sys. Des. Eng., Keio Univ.)

2HB (11 B 158 (X)) /Day2 (Nov. 15 Wed.)

2SAA  BIMERIREABRE T 2 £FRRKRIESEEE 7 I 01 iRt

Liquid-liquid phase separation and amyloid formation driven by dynamic solution environments
FWEEEAHE (B) [BIREHTE

F—HrA4¥— EREEE (REXY), FHREE RHEXF)
Organizers: Kenji Sugase (Kyoto Univ.), Norio Yoshida (Nagoya Univ.)

08:50~11:20
Asi5 (BRZE 211 (258 1F)) /Room A (Exhibition Room 211 (Bldg. 2, 1F))

In cells, the solution environment is constantly changing due to varying concentrations of chemicals, mechanical stimuli,
and electric fields. In recent years, it has become evident that intrinsically disordered proteins, which do not have
specific conformations, undergo liquid-liquid phase separation and amyloid fibrillization in response to the ‘dynamic’
solution environment. In this workshop, we invite researchers who are taking various approaches to the effect of
dynamic solution environment on protein structure, function, and aggregation and discuss future developments.

FUBHIC
Opening Remarks
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2SAA-1 EFPFRO - HOBEMEPROBAFE
Development of molecular theory of solvation for biomolecular systems
O H &4 (liER - 1HH)
Norio Yoshida (Grad. Sch. Info., Nagoya Univ)
2SAA-2 7IO04KBREFOER EBHOLBEFIFH A% I2L—-2a>
All-atom molecular dynamics simulations for the formation and dissociation of amyloid-$
aggregates
OBA, AL 123 (M AdrflliRTE £ > & —, 2 50, 3 B0
Hisashi Okumura'2?3 (\ExCELLS, ?Inst. Mol. Sci., >SSOKENDAI)
2SAA-3 LRy ZREETBAIT 301 N
Redox-responsive artificial amyloid fibers
O A5 123 (VIEERK - I, 2 K - iGCORE, 3 &K - COMIT)
Masato Ikeda>? (\Faculty of Eng., Gifu Univ., 2iGCORE, Gifu Univ.,*COMIT, Gifi Univ.)
2SAA-4 RNAJ7 = MEHIE o-> X7 L1 OR-BEHRGEREHET 3
RNA G-quadruplexes provide a scaffold for the liquid—solid phase transition of a-synuclein
ORRRE FIBk 1, R BB 12, S5 sl 12 (VREACK - BT - 77 AR, 2 REACKR - 3E4E0)
Kazuya Matsuo', Yasushi Yabuki'?, Norifumi Shioda'? ('Dept. Genomic Neurology, Inst. Molecular
Embryology and Genetics, Kumamoto Univ., *Grad. Sch. Pharmaceut. Sci., Kumamoto Univ.)
2SAA-5 Sup35NM B#EHEA 5 D7 I O 41 AR ORE SRIENR
Kinetic analysis of amyloid nucleation in Sup35NM condensates
Offi 2= GRALK - % 50hT)
Mao Fukuyama (IMRAM, Tohoku Univ,)
2SAA-6 Evaluation of intrinsically-disordered protein self-condensation inside living cells
Hideki Nakamura'?, Kaori Farn¢? (\Hakubi Center, Kyoto Univ., >Grad. Sch. Eng., Kyoto Univ.)
2SAA-7 N FAMA—FELTOATP OIERHEEF
Mechanism of ATP function as a hydrotrope
PERN2ZL 77 )y )y 73 FARRE2, - Ry Tv I V4
Yx—7— 9Ny e G BE OB G 2 (0K - B 2E0K - L BUK - B,
4IPF Dresden)
Mayu Nishizawa?, Erik Walinda?, Daichi Morimoto?, Benjamin Kohn*, Ulrich Scheler?,
Masahiro Shirakawa?, Kenji Sugase!? (\Grad. Sch. Ag., Kyoto Univ., >Grad. Sch. Eng., Kyoto Univ.,
3Grad. Sch. Med., Kyoto Univ., *IPF Dresden)
FbWIC
Closing Remarks
2SBA MFHEEHICLIMRLEOHEALEERT S

Uncovering the mechanisms of cell response by TOR complexes

F—HFAH— 2 BE (DFRERER), 5 #F— (BHEHILXS)
Organizers: Takahiro Kosugi (IMS), Hirokazu Nakatsumi (Nagoya City Univ.)

08:50~11:20
B &5 (BRE 212 (2588 1F)) ~Room B (Exhibition Room 212 (Bldg. 2, 1F))
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Response of cells for environments is one of the interesting topics in biology. Target of Rapamycin (TOR) complexes
play central roles on signaling pathways for cells to appropriately respond to change in their environment, such as
nutritional status, and also known to be associated with various diseases. To uncover the mechanisms, a variety of
approach for cells of various species will be of crucial importance. In this symposium, by inviting talented early-career
researchers in various research fields who are developing cutting-edge approaches to research the function of TOR
complexes, we would like to introduce new attractive target to the Biophysical Society of Japan.

2SBA-1

2SBA-2

2SBA-3

2SBA-4

2SBA-5

2SBA-6

2SBA-7

FUBHIC
Opening Remarks

mMTOR (Z & % & — # A8 53 Bi 4 & BER AR &R

mTOR-dependent Regulation of Liquid-Liquid Phase Separation and Translation

Orpigtif ¥ — 1, IR BT Ll B— 2 (C &diRALK - Bedkss, 2 Juk - ZEBRRI)

Hirokazu Nakatsumi'!, Michiko Shirane!, Keiichi I. Nakayama? (' Grad. Sch. Pharm. Sci., Nagoya City
Univ., *Med. Inst. Bioreg., Kyushu Univ.)

Making TOP mRNA a Top Priority: Unraveling the Regulation of Protein Synthesis Machinery
through Poly(A) Tail Dynamics

Koichi Ogami'?, Shin-ichi Hoshino? (\Grad. Sch. Med., Nagoya University, *Grad. Sch. Pharm. Sci.,
Nagoya City University)

Analysis of TOR pathways regulating the initiation of sexual differentiation in fission yeast
Yoko Otsubo, Akira Yamashita (Nat. Inst. Basic Biology)

TOR §E&M & PKASEMBRIE & > ¥ — DRI & 2 P RBRORERBM S X7 LOEH
Development of biosensors for measuring TOR and PKA activity to elucidate the nutrition
sensing system in fission yeast

OT4HE #7123 B —W1 2 g 5% L R IRT LT 89 A —8 12 (B4R, 2 A dvfl
WG v 5 —)

Yuhei Goto!2, Keiichiro Sakai2, Yoshiaki Kamada!, Yoko Otsubo!, Akira Yamashita!, Kazuhiro Aoki!-
('NIBB, *ExCELLs)

iR A EKTFRY & mTORC1/S6K &ML DFIRAE
Visualization of cell cycle-dependent mTORC1/S6K activation
O/ 3, S #ok (BEBF - ik > 4 —)

Naoki Komatsu, Atsushi Miyawaki (RIKEN CBS)

Pib2 (3> 27 1 > EERML TORC1 B4 ZHIHT S

Pib2 is a cysteine sensor for the regulation of TORC1 activity

OFA BRah, & B, WP G ORBURY: - Bedkss)

Yasuhiro Araki, Qingzhong Zeng, Takeshi Noda (Grad. Sch. Dent., Osaka Univ.)

BEETNVICESOWIEE N 7HEAREREL. TORIZHASHICTSHIEERAIELT
Toward understanding role of yeast Tor complexes by structure-based engineering approach
O/ B 1234 (V EIRFHE - 9 F0F - TR+, 2 BORRLY: - 2R, 3 ARRFR, 4IST - & & 2
iF)

Takahiro Kosugi'»*3* (!CIMoS, IMS, NINS, 2ExCELLS, NINS, 3SOKENDAI, *PRESTO, JST)

EbWIC
Closing Remarks
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2SCA BHETTA—FICLB1A L F v XIVHE
Invitation to lon Channel Research

F—AF4¥— )G @EIKXF), #E E8F EEEIEXY)
Organizers: Akira Kawanabe (Kagawa Univ.), Shoko Hososhima (Nagoya Inst. of Tech.)

08:50~11:20
C£15 (&H#= 221 (2888 2F)) ~Room C (Conference Room 221 (Bldg. 2, 2F))

Ton channels are a large and diverse group of membrane proteins that can open and close in response to various stimuli
such as membrane potential, ligand, pH and light. Thus, ion channels play an essential role in signal transduction in
nerve, muscle and brain by regulating the electrical activity of cells. Recently, many types of ion channels including
channelrhodopsins, have been used to manipulate biological phenomena. However, many important questions about ion
channels such as gating, ion selectivity and transport mechanisms, remain unresolved. In this symposium, we would like
to introduce the latest and most interesting ion channel research.

FUBIC
Opening Remarks

2SCA-1 ABEEIANABEIAVFAR TS DA A BEA DXL
Light-induced proton-transporting heliorhodopsins from marine giant viruses
OMIE 87 (BT - BET)
Shoko Hososhima (Grad. Sch. Eng., Nagoya Inst. Tech.)

2SCA-2 FZALF2IARTY COMBARN X1 > OS> h & 1%E
Unknown role of the extended cytoplasmic domain of anion channelrhodopsin
ORA B L, FEMR F] L A8 el 2, 208 R 2, A 3R 123, 311 IR 123, 350 it 123 (1 kil
REFR B Rk e, 2 A A B iR A W R A v 20 TR B 72, 3 Ll R A RS Be S o A
[ e B )
Yuya Ohki', Tsukasa Shinone!, Sayo Inoko?, Miu Sudo?, Makoto Demura'-23, Takashi Kikukawa'->3,
Takashi Tsukamoto!?? (!Graduate School of Life Science, Hokkaido University, *Division of
Macromolecular Functions, Department of Biological Science, School of Science, Hokkaido University,
3Faculty of Advanced Life Science, Hokkaido University)

2SCA-3 1A EBEBMOT I TR 6 ERERBAEALEF I X5dH5,. BEBSREPHBEHETT
ZHADERNFFLICHT BRRESERT S
lon-permeable Aquaporin 6 has a large unitary conductance and changes selectivity for anion
and cation in acidic and neutral solutions
OFA i 1, B Jike 2 A Bt (ViR - B - 20 Fepha, 2 ek - & Bk
Takahisa Maki!, Shigetoshi Oiki2, Masayuki Iwamoto! (\Dept. Mol. Neurosci., Facul. Med. Sci., Univ.
Fukui, *Biomed. Imaging Res. Center;, Univ. Fukui)

2SCA-4 BAEFEHETO b2 F v RILOFERERIE
Functional regulation of the voltage-gated proton channel
OIS By, B AE—RE (FIIK - )
Akira Kawanabe, Yuichiro Fujiwara (Fac. Med., Kagawa Univ.)

2SCA-5 JERABMAT I /B Anap £ 70— 7 & L TAWEEMBRZMEER VSP D4 FiRiEAEEE
Analysis of molecular mechanism of voltage-sensing phosphatase (VSP) probed by a
fluorescent unnatural amino acid
OR% B, Ay Hew] (BOK - BEEE - fedar A8
Natsuki Mizutani, Yasushi Okamura (Integrative Physiol., Grad. Sch. Med., Osaka Univ.)
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2SCA-6 BAEFEMDY T LF v XNVESHOREEREICEA SN ET I/ BREEOY 1 XHHEEE
HCRIFTHE
Functional impact of the size of introduced amino acid residues at the interaction face of
voltage-gated K* channel complexes
ORI 5, PR I — (BTRERR R PHAE BP R & AR B )
Go Kasuya, Koichi Nakajo (Division of Integrative Physiology, Department of Physiology, Jichi Medical
University)

2SDA  HEMEEMRDREHE

Frontiers of Microbial Movement Research

F—HF4¥—  EHF B (KRXF), EHEA (KERALKXZF)
Organizers: Tohru Minamino (Osaka Univ.), Makoto Miyata (Osaka Metro. Univ.)

08:50~11:20
=15 (RHE 222+223 (2 B8 2F)) ~Room D (Conference Room 222+223 (Bldg. 2, 2F))

Microorganisms use their own motility apparatus to move in a variety of environments. The motility apparatus is a
highly dynamic and robust protein complex containing motor proteins that convert electrochemical or chemical energy
to mechanical action for movement. Because motor-protein complexes are under the control of complex sensory signal
transduction networks, microorganisms can migrate towards environments favourable for survival and away from
unfavourable environments. Furthermore, motor-protein complexes autonomously adjust their mechanical functions in
response to environmental changes. In this symposium, we would like to discuss the molecular mechanisms behind
these processes and to clarify the design principles common to seemingly diverse motility.

FUBIC
Opening Remarks

2SDA-1 HENAED N BB XTLICHTZTON -2 NIET o FR— 214415
Proton-protein antiporter mechanism in the type Il secretion system of the bacterial flagellum
ORI !, AT F248 1, Mg B — 123 (P BOK - Aadwh¥ig, 2 BOK - HA®E T YOKOGUSHI 1o 8
ZERT, 3 BB - SPring-8)
Tohru Minamino', Miki Kinoshita', Keiichi Namba!>? (\Grad. Sch. Frontier Biosci., Osaka Univ.,
2JEOL YOKOGUSHI, Osaka Univ., >RIKEN SPring-8)

2SDA-2 HEOITEET
Behavioral exhibition of bacteria
O R (FBEK - Belflid L)
Daisuke Nakane (Grad. Sch. Info. Eng., UEC)

2SDA-3 5 ¥ ATMEZ EON— 2 DEYYIRE
Biophysics of spirochetes
O B— ALK - B - i)
Shuichi Nakamura (Dept. Appl. Phys., Grad. Sch. Eng., Tohoku Univ.)

2SDA-4 IZTVIVHEICHEES N HET7 7 F > MreB ICK 3 R/MNOMIGEEI A h=X L
Mechanism of minimal cell motility by bacterial actin MreBs reconstructed in a minimal bacterium
ORI AE !, Al 547 2, il KM | s B (VRIRAK - BEEE, 2 BERRAT - B T u kX,
SKRBRAK - BETm)
Hana Kiyama!, Shigeyuki Kakizawa?, Daichi Takahashi', Makoto Miyata'? (\Grad. Sch. Sci., Osaka
Metropolitan Univ., 2Bioproduction Res. Inst., AIST, >OCARINA, Osaka Metropolitan Univ.)
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2SDA-5

HiRMMEOEMRE & SHREICH T E TFHIVGEDHHIE

Visualization of signal transduction in unicellular and multicellular stages of Dictyostelium
OFFA Methi 12 (VLK - BElE L, 2IST & & A%1F)

Yusuke V. Morimoto!? (' Fac. Comp. Sci. and Sys. Eng., Kyushu Inst. Tech., >PRESTO, JST)

EbWIC
Closing Remarks

2SEA  EYMIBELZIRCESRROBE L RE

Biophysicochemical methods and techniques drive the observation and manipulation of the
biological phenomena

F—HFA Y- FEER BUXE), RHBX (&RXF)

Organizers: Yuki Sudo (Okayama Univ.), Mikihiro Shibata (Kanazawa Univ.)

08:50~11:20
&5 (&#%F 224 (288 2F)) Room E (Conference Room 224 (Bldg. 2, 2F))

This symposium will focus on the observation and manipulation of biological phenomena using biophysicochemical
methods and technologies. Several researchers who analyze both multiple spatial scales from molecules to organisms
and multiple time scales from photoreaction to biological responses and molecular evolution will provide and discuss
from various biological points of view. Specifically, high-speed atomic force microscopy (HS-AFM) (Shibata),
optogenetics (Sudo), single molecule imaging (Ilino), radiation imaging (Osakada), cryogenic electron microscopy
(Nozawa) will be presented with the selected talk(s) from young researcher(s).

2SEA-1

2SEA-2

2SEA-3

2SEA-4

R EFEDEMEEC & VAR & h B LR IKFRY & CaMKIl DIBESF 1 F IV X
High-speed atomic force microscopy reveals the activity-dependent structural dynamics of
CaMKII

O%H 8K (4RXK - NanoLSI)

Mikihiro Shibata (WPI-NanoLSI, Kanazawa Univ.)

EXRCH2A EH2BZEE BV Y LT Y — ABESEOBEREERIT
Functional and structural analysis reveal a nucleosome-like particle without histones H2A and
H2B

O At Bk o3 2 (UK - GBI TAERE, 2 K% - B L R A ZE0T)
Kayo Nozawa', Hitoshi Kurumizaka? (' Tokyo Institute of Technology, School of Life Science and
Technology, *The University of Tokyo, Institute for Quantitative Biosciences)

EPEXERVTHRMERADBEEZ A IR I LN TEREICARLT 2BE L U — O
A highly sensitive bioluminescent thermosensor to capture the plant temperature at the
organelle level

Ofe s r— 1, ek e !, Bl J = 2, kJF R 1 (VRBOK - BESERMEBIZERT, 2 DR ARl R
FRERF)

Shun-ichi Fukushima', Tomoaki Sato!, Kenji Osabe?, Takeharu Nagai' ('SANKEN, Univ. Osaka, >*OIST)

NAFYA I ZANDIEA%E BIRL -SHEEMEE - RERCEUHERS / B ORR
Development of functional light- and radiation-responsive organic nanomaterials for bioscience
applications

OB 3712 (VRBOR - w35 L RIBIFZEBE, 2 KBRS SR AF FE )

Yasuko Osakada'? ('Osaka university, IACS, >Osaka university, SANKEN)
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2SEA-5 BFE—F—DIFFAX=TI2TETIZTIT
Single-molecule imaging and engineering of molecular motors
O 58k 12 (1 BRBHATTIerAs 70 TR A F 78T, 2 #80FK)
Ryota Iino'? (nstitute for Molecular Science, NINS, 2SOKENDAI)

2SEA-6 WEHO RN TS > OSREM ERBIREY -V
Multifunctional microbial rhodopsins and their applications in optogenetics
(©F: ¥ M NIPNSE )
Yuki Sudo (Okayama Univ.)

2SFA &G EHEORRERE
Exploring the boundary between life and matter

ERRMBRE S 5— [RBHATT Y b T+ — 4]

F—AFA Y- HENE EGRBRRRE> 5-),
)il #0iE (BERBAZ/EGRIRRRE > 2—)
Organizers: Kazuyoshi Murata (ExCELLS), Kazuharu Arakawa (Keio Univ./ExCELLS)

08:50~11:20
F 15 (%% 231 (2588 3F)) ~RoomF (Conference Room 231 (Bldg. 2, 3F))

Understanding the morphology, function, and dynamics of genomes and molecular complexes of individual
extremophiles is progressing as survival strategies in various extreme environments. On the other hand, a metagenomic-
based exploration of more extreme environments reveals the importance not only of independent survival strategies of
individual organisms but also of cooperative survival strategies through interactions between coexisting heterologous
organisms. This project will observe the molecular complexes of morphology, function, dynamics, and their associated
biological interactions of viruses, prokaryotes, and eukaryotes living in extreme environments, and elucidate the simple
or minimal mechanisms and principles. We will connect these to a systematic understanding of the boundary between
matter and life.

FUBIC
Opening Remarks

2SFA-1 VRV - LECERT Ot ADOBHRNERIC L 3VELEGORERRE
Exploring the boundary between matter and life through a constitutive understanding of the
ribosomal self-replication process
OFA M Bk - I)
Wataru Aoki (Grad. Sch. Eng)

2SFA-2 Construction of model catalytic proteins to investigate the origin of prebiological catalyses
Koki Makabe!? (' Yamagata Univ., >PRESTO)

2SFA-3 Life-without-water -Shining tardigrades illuminate the way to exploring the mechanism of
dehydrated ametabolic state-
Sae Tanaka'?, Kazuharu Arakawa'? (' ExCELLS, NINS, 2IAB, Keio Univ.)

2SFA-4 ARG =Y (IR -RFEhBEX M OBEMRATOY 1L ZEBUC BT BRENCOWVT
Role of medusavirus-encoded histones in viral replication in host cells
ORAT Bz 1, Ul 25 2 R H f12% 3 (O BORBARLR - BEd, 2 IR B K - BElE, 3 B ARELA T ZEmsmE -
ExCELLS)
Masaharu Takemura!, Akifumi Higashiura?, Kazuyoshi Murata’ ('Grad. Sch. Sci., Tokyo Univ. Sci.,
2Grad. Sch. Med., Hiroshima Univ., *Res. Inst. Nat. Sci., ExXCELLS)
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2SFA-5 Dynamic change of mechanical properties of bacteria investigated by high-speed AFM based
force mapping
Christian Ganser!, Shigetaka Nishiguchi'-2, Takayuki Uchihashi'-? (!National Institutes of Natural
Sciences, ExCELLS, *Osaka University, Department of Biotechnology (present affiliation), *Nagoya
University, Department of Physics)

2SFA-6 Unraveling the Mechanisms of Desiccation Tolerance: Insights from Anhydrobiotic Tardigrade
CAHS1 Fibrous Condensates
Maho Yagi-Utsumi'2, Koichi Kato'? ('ExCELLS, NINS, *Grad. Sch. Pharm. Sci., Nagoya City Univ.)

2SFA-7 WMEMI— V72— 2B TEG—DEDEREZHS HICT B0
Unveiling the boundary between life and matter via the exploration of microbial dark matter
ORBE A (ABRB2AIFTEHM - ARl ETEE > & —)
Hisashi Muto (ExCELLS, NINS)

U
Closing Remarks

2SGA AE®WEEORIHEFEEICT 2EH/N1F 0T — DR
Pressure stimuli regulate the biological functions

F—HF - : HRBIE LKD), B RE LSS

Organizers: Masatoshi Morimatsu (Okayama Univ.), Masayoshi Nishiyama (Kindai Univ.)

08:50~11:20
&5 (&% 232+233 (2 288 3F)) Room G (Conference Room 232+233 (Bldg. 2, 3F))

Various "pressure stimuli" such as hydrostatic pressure, osmotic pressure, and compressive force regulate a variety of
biological functions from the molecular system to the tissue level. Recent studies have shown that pressure stimulus
signaling elicits a wide range of cellular responses, providing new insights into biological and biomedical research areas.
In this symposium, we will present and discuss recent studies on how pressure stimuli regulate biological function. We
will also introduce the emerging field of Pressure Biology.

FL&IC
Opening Remarks

2SGA-1 Comparison of Pressure Responses Among Piezo-sensitive and Piezophilic Bacteria
Douglas H. Bartlett (Scripps Inst. Oceanography, UCSD / USA)

2SGA-2 BEOAD/ 22V T EBKER L ARE
Mechanosensing and Cellular Responses to High Hydrostatic Pressure in Yeast
OB st (FiizEpeR - #T)
Fumiyoshi Abe (Coll. Sci. Eng., Aoyama Gakuin Univ.)

2SGA-3 Hydrostatic pressure stimuli regulate the pattern of the intracellular calcium concentration
Masatoshi Morimatsu (Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University)

2SGA-4 SIS
Depressurization microscopy
Ol i GERIL)
Masayoshi Nishiyama (KINDAI Univ.)
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2SGA-5

2SGA-6

Hypotonic Pressure Induced Osmotic Calcium Response States
Zidan Gao, Masatoshi Morimatsu (Cardiovascular Phsiology, Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences, Okayama University)

KREEMROEEOHRBAREENICSH T 2 Mll—MaREEs il EEREENE L 5 RE
Distinct roles of cell-cell and cell-ECM adhesions in mechanical regulation of epidermal cancer
cell proliferation

Hiroaki Hirata'2, Oleg Dobrokhotov?=, Masahiro Sokabe?* (' Dep. Appl. Biosci., Kanazawa Inst. Tech.,
2Mechanobiol., Grad. Sch. Med., Nagoya Univ., *Randall Centre Cell Mol. Biophys., King's College
London, *Human Info. Sys. Lab., Kanazawa Inst. Tech.)

bW
Closing Remarks

2SHA

Y 3ab—2a A REEFOHMR

New insight into membrane transport proteins by simulation studies
F—HFA Y- REEE (ST EZH), EGE— (FFREHER)
Organizers: Takashi Sumikama (PRESTO, JST), Kei-ichi Okazaki (IMS)

08:50~11:20
H£35 (R= 234 (258 3F)) ~“RoomH (Conference Room 234 (Bldg. 2, 3F))

Membrane transport proteins play essential roles in many physiological functions, such as maintenance of concentration
gradients, nerve conductions, and synthesis of ATP. In principle, molecular motion should be involved in these
functions, and observation of such molecular motion is necessary to fully understand their mechanisms. Recent

computational simulations using high-performance computers have made it possible to fundamentally explain such
functions at the molecular level. In this symposium, we will present recent advances in this field that help us understand
(1) ion conduction and selectivity mechanism through the ion channels, (2) those through the ion pumps, (3) alternating-
access conformational dynamics of transporters.

2SHA-1

28HA-2

2SHA-3

2SHA-4

KF v RIVTORERK A A BB E Na*F v RIVDT —F 1« > T OFEE

Selective ion permeation through the K* channels and novel gating mechanism of the Na*
channel

Ol 7/ 12 (P S &A%, IST, 2 &iRA%)

Takashi Sumikama'-? (\PRESTO, JST, >Kanazawa University)

Principles of selective transport in ion channels and nanopores
Ben Corry (Research School of Biology, Australian National University)

EFAFEHEL 32— a3 l&B0R 7Y UICE T B EERICOERIIAER
Quantum molecular dynamics simulation studies for reactions in rhodopsin proteins
O/NEF fi— (B R SE BL A Bed G JE )

Junichi Ono (Waseda Research Institute for Science and Engineering (WISE), Waseda University)

SFEHE (MD) AIC& D SR-Ca*-ATPase O E1P-E2P &:#5 COMBELLAFT

Molecular dynamics (MD) simulations of structural changes in the E1P-E2P transition of SR-
Ca?*-ATPase

O/ T35 1 RRSE ek 2, 2 H A6 34 (1B - R-CCS, 2 HUL K - e e B AR, 3 B4 - CPR,
4 BIGF - BDR)

Chigusa Kobayashi!, Kenji Inaba?, Yuji Sugita'-3* (\RIKEN R-CCS, 2IMRAM, Tohoku Univ., 3RIKEN
CPR, “RIKEN BDR)
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2SHA-5 SFIalb— a3 & AphaFold2 L&D b RR—G—2 2 N EOBES 1 F 3 ) X#EH
Conformational dynamics of transporter proteins revealed by molecular simulation and
AlphaFold2
Oy F— (5 FFERIZERT)
Kei-ichi Okazaki (Institute for Molecular Science)

2SIA The third Japan-U.S. symposium on motor proteins and associated single-molecule biophysics

F—HFA¥ - BHEA (RRERXFE), HAKF RREXF)
Organizers: Tomohiro Shima (The Univ. of Tokyo), Kumiko Hayashi (The Univ. of Tokyo)

08:50~11:20
| &5 (ERESHE (358 3F)) Room! (International Conference Room (Bldg. 3, 3F))

This is a series of motor protein symposia, starting in 2021, that will bring together researchers from Japan and the U.S.-
two leading countries in the field- to foster the exchange of ideas and promote cutting-edge collaborative research. With
a lineup of renowned experts in the field, this symposium provides an exceptional opportunity to present the latest
advances in our understanding of motor protein movement and regulation. This time, we are especially featuring
international young scientists as speakers who are also willing to contribute to the educational programs of IUPAB2024.
In addition, the symposium will promote gender equality by providing an opportunity for discussion as part of the
introduction of the speakers.

FUBHIC
Opening Remarks

2SIA-1 EERPFE—F—DOBDITIT1 T I—2RAVEYBYF—-N—EHEREBOEE
Construction of a physical reservoir computing device using active matter made from a swarm
of biomolecular motors
OB e | FH %52 a8V 7Y 7 AU S8 9L 3 fEH I 23, N1 AR 4,
FAOVINEE & v S, I R, AR (ROKR - BEER 2 6K - BERRAL, 2 dbK - BeE 4
ek - B, S BAEK - TR
Yiming Gong!, Gikyo Usuki?, Arif Md. Rashedul Kabir?, Kazuki Sada®?, Ibuki Kawamata®,
Nathanael Aubert-Kato®, Masatoshi Ichikawa', Akira Kakugo! ('Grad. Sch. Sci., Kyoto. Univ, *Grad.
Sch. Che. Sci. Eng., Hokkaido. Univ, 3Fac. Sci, Hokkaido. Univ, *Grad. Sch. Eng., Tohoku. Univ, >Dep.
Infor. Sci., Ochanomizu. Univ)

2SIA-2 Kinesin-1, 2 and 3 motors use family-specific mechanochemical strategies to effectively
compete with dynein during bidirectional transport
William Hancock'?, Allison Gicking', Tzu-Chen Ma!, Qingzhou Feng!, Rui Jiang!,
Somayesadat Badieyan®, Michael Cianfrocco® (' Department of Biomedical Engineering, Pennsylvania
State University, 2Department of Chemistry, Pennsylvania State University, *Department of Biological
Chemistry and the Life Sciences Institute, University of Michigan)

2SIA-3 Plant KIF 15 functions as a vesicle transporter for the cell plate formation during cytokinesis
Takema Sasaki, Gohta Goshima, Moe Yamada (Grad. Sch. Sci., Nagoya Univ.)

2SIA-4 TRAK adaptors regulate the recruitment and activation of dynein and kinesin in
mitochondrial transport
Merve Aslan', John Canty!, Andrew Hensley?, Amanda Jack!, Ahmet Yildiz'2? (' Biophysics Graduate
Group, UC Berkeley, >Physics Department, UC Berkeley, *Department of Molecular and Cellular
Biology, University of California at Berkeley)
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2SIA-5 Alphaherpesvirus neuroinvasion is achieved by regulation of the kinesin-1 microtubule motor
Gregory Allan Smith (Northwestern Univ. Feinberg Sch. Med.)

2SIA-6 Extreme-Value Analysis of Intracellular Cargo Transport by Motor Proteins
Kumiko Hayashi (ISSP, Univ. Tokyo)

2SJA  EEZ NI EF
Chronoproteinology
FIEEEEHE (B) [R5 /X E2)

F—HFA Y- HE X (EEBEFLEHER), KHRE ®REXF)
Organizers: Hikari Yoshitane (TMIMS), Koji Ode (The Univ. of Tokyo)

08:50~11:20
&8 (RHE 141+142 (1 BEE4F)) ~Room J (Conference Room 141+142 (Bldg. 1, 4F))

There are various time scales in biology such as longevity, seasonal responses, circadian rhythmicity, developmental
processes, cell division cycles, and heartbeats. In other words, living organisms consists of different time scales. What
are the mechanisms for measuring “time” that correspond to each event at different time scale? This symposium is co-
organized with Transformative Research Areas (B) "Chronoproteinology". We will focus on proteins responsible for
molecular mechanisms that directly regulate time information. The physical properties and dynamics of proteins could
generate “time” on various time scales as autonomous protein oscillators. The dynamics includes protein-protein
interactions, post-translational modifications, enzymatic activities, and conformational changes.

i3IS
Opening Remarks

2SJA-1 B2 NV EF R NV EOHEEERY XA EBREBHI—F
Chrono-proteinology: circadian interaction rhythms of clock proteins and chrono-code of their
post-translational modifications
OOt CRRUEREE RS ZE0T)
Hikari Yoshitane (7okyo Metropolitan Institute of Medical Science)

2SJA-2 BFEt 2 2 /N BOBIREIEERIC & 5 B HEFET DOBRENRAE
Timekeepers of the mammalian circadian clock regulate post-translational modifications
Ol ik (AbifEiB R BAZFi I EASErT)
Yuta Shinohara (/nst. for Genetic Medicine, Hokkaido univ.)

2SJA-3 BERFHAEEEES > N EOENHIEIEAROREHEMEEET S
The temperature-dependent quantitative control of the clock proteins is associated with
temperature compensation in Arabidopsis thaliana
OnifH W, B 23, il fiN (BTTREKRERERE 4 A R JeRh)
AKkari Maeda, Hiromi Matuo, Norihito Nakamichi (Grad. Sch. Bio-Agric., Nagoya Univ.)

2SJA-4 ZOMJUT R OL1ERFICET D FAD EAEDOEBEXRIC YA VIV
Enhanced FAD-binding and photocycle in a chicken cryptochrome 1 mutant
Of% BE 8, =0 2K, WY 87, M 547 (FRHEK - b - Ea)
Koki Ishizuka, Kota Miura, Keiko Okano, Toshiyuki Okano (Dept. Elec. Eng., Grad. Sch. ASE., Waseda
Univ.)
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2SJA-5 HEEOFOY XL ZOMEERM EIEREM
Circadian rhythms in a cell: cell-autonomous and non-cell-autonomous
O BB L /L IR 2 (VTR R - BefEam e, 2 Uikok - BeBier)
Tomoaki Muranaka!, Tokitaka Oyama? (Grad. Sch. of Bioagri. Sci., Nagoya Univ., >Grad. Sch. of Sci.,
Kyoto Univ.)

2SJA-6 i#Exh 5 KR5S H A REMF
Exploring non-transcriptional circadian oscillators from green algae
OB sk (LHEK - BeBs)
Takuya Matsuo (Grad. Sch. Sci., Univ. Kitasato)

2SJA-7 BEERFET O A THE
Molecular basis of the circannual clock
OFAH 4212 (14K - WPLITbM, 2 £k - sk dv e %)
Takashi Yoshimura'? (\WPI-ITbM, Nagoya Univ., *Grad. Sch. Bioagricult. Sci., Nagoya Univ.)

FbWIC
Closing Remarks

2SKA EREYRZHLONCFv—ZEZZD !
Venture out of basic bioscience!

F—HFAHY— 1 kH@E (KKK, EBBE (EZBXFH)
Organizers: Takeharu Nagai (Osaka Univ.), Tomonobu Watanabe (Hiroshima Univ.)
08:50~11:20
K&15 (SH#%E 131+132 (1 B8 3F)) . Room K (Conference Room 131+132 (Bldg. 1, 3F))

The social implementation of academic research is expected to not only promote positive-feedback between basic
science and industry/society but also provide new career paths for young researchers. Therefore, venture
entrepreneurship from basic bioscience including biophysics can be a savior of Japan with a growing concern about the
decline of scientific capabilities. In this symposium we would like to discuss the social implementation of basic
bioscience from various viewpoints so as to encourage entrepreneurship among biophysicists, especially graduate
students and young researchers. We hope audiences will see that basic science also has ample potential to venture out
into a successful business/career.

i3IS
Opening Remarks

2SKA-1 DNA ESGHRTE 2 S5 D4 ) ¥ 0%, 55
A journey of OriCiro from academia research to M&A exit
OFK E3E 12 (V323K - B2 EFNF - ZUHA <57 1 7 A&t
Masayuki Suetsugu'? (!Col. of Sci., Rikkyo Univ., *Moderna Enzymatics Co., Ltd.)

2SKA-2 tyaFy 7 E&EEL 3 D2NDEHR
Three reasons | started my business “Setsurotech”
OFrA fith 12 (P RIS RPSEmBERATENT, 2 hltt vy o7 v 7)
Tatsuya Takemoto'? ('Institute of Advanced Medical Sciences, Tokushima University, *Setsuro tech
Inc.)
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2SKA-3 VC 5 RIEBBEMF 2 — M7 v TORATHR
The Forefront of Basic Biology Startups from a VC's Perspective
OWRA WTNTF v 7R=NT4 7R ()
Sou Yanbe (Real Tech Holdings Co.,Ltd.)

2SKA-4 EZ-FEORBEPFART IRV - THTT: $ERABESIY T L—bU—4—
Screening Technique for Molecular Spectroscopy of Live Samples: Multi-Point Simultaneous
Raman Plate Reader
Omig —8F 12 (1 REOKRAE, 2 RESERARR &0 JE i)
Kazuki Bando'? (' Osaka University, *National Institute of Advanced Industrial Science and Technology
(AIST))

2SKA-5 TAHATITHENLF v —AN—EFEYEMRE BV E
From Academia to the Venture Company- A Message to Young Biologists
O Bt X &tteya ¥ o 7)
Masayo Takahashi (Vision Care Inc.)

2SKA-6 FEEGU»BV AT HEETD ! |
Not just the youth! Older men are also becoming entrepreneurs!!
Ok 1eih (BOK - FERF)
Takeharu Nagai (SANKEN, Osaka Univ.)

2SKA-7 [£HD] EipEs
"Raw foods" biophysics
O MAE 12 (VRK - JEEERE, 2 BLEE - i)
Tomonobu Watanabe'? ('RIRBM, Hiroshima Univ., 2BDR, Riken)
bW
Closing Remarks

2SLA AN ET 7AN—HELZHTEE - BROBE SEIG | EMYIER D S ORERIRRE

"Protein Fibers" Generate Voluntary and Spontaneous Hierarchies and Adaptations: "Health
Emergence Science" from Biophysics

F—HFA Y- BRIEF REBRIKXZ), & XE (BHRAEHEEE
Organizers: Yoriko Atomi (Tokyo Univ. of Agric. & Tech.), Mitsuhiro Iwaki (NICT)

08:50~11:20
L£15 (&#%F 133+134 (1 S8 3F)) Room L (Conference Room 133+134 (Bldg. 1, 3F))

Fumio Osawa, founder of the Biophysical Society, insightfully observed that the essence of life is "voluntary and
spontaneous". The system principle that has evolved is form-dependent dynamics. Although we can raise issues from
pathology, we are far from elucidating the "health principle" that allows us to live a 120-year lifespan. This symposium

will explore the way to extend the principle of autonomy and spontaneity of life, which is emerged by self-association of
protein fibers and led to adaptation by molecular chaperones, from molecules and cells to the physical and mental
problems of human beings. We advocate health emergent science from biophysics.

FUBIC
Opening Remarks
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2SLAA1 WNEICHTFTEF2—TY > CRFEDEIRE
Dynamical state of the C-terminal tail of tubulin on the microtubule
Ol el (AR - P3)
Mitsunori Takano (Dept Phys & Appl Phys, Waseda Univ)

2SLA-2 DNA X #/ 77/ AY — D% & MBS HRHFEHR
DNA mechanotechnology and high-resolution imaging of cellular mechanical forces
O oz 1> (IEHGEAE - KK ICT A, 2 BIF - Adbipet, SR - v o> 74 7)
Mitsuhiro Iwakil">? ('Adv. ICT Res. Inst., NICT, >RIKEN, *IFReC, Osaka Univ.)

2SLA-3 PIAXTERICE /2. MEEHREDNAF/ T/ 07 —%2@A L -BEEROER
Exploring a Novel Reconstituted System Combining Cytoskeletons and DNA Nanotechnology
Toward Sarcomere Synthesis
OFFLE X ULk - BE=T)
Daisuke Inoue (Fac. Des., Kyushu Univ.)

2SLA-4 BREFICLIMBOAZNERAFZZL ZADY AT LBRAA DX L
Theoretical analysis of the system relation in cellular mechanical homeostasis
ORATE BER], Bk KM, T Bk (RBRE RS B LA e )
Eiji Matsumoto, Daiki Matsunaga, Shinji Deguchi (Graduate School of Engineering Science, Osaka
University)

2SLA-5 Endothelial plasma membranes and mitochondria act as mechanosensory complexes that
mediate sensing and signaling of shear stress
Kimiko Yamamoto (Grad. Sch. Med., The Univ. Tokyo)

2SLA-6 b N OENYBZFTHEDRE : BEICH T D4 N ERHEOTURM & 1R
Proposal of biophysical evaluation of human as an organism: redundancy and emergency of
protein fibers in health
OB IET- (R mA S i 7kt
Yoriko Atomi (Teikyo University, ACRO)
bW
Closing Remarks

2SMA ENGHRNEENICK2BNEESD AT LDOERE

Quantitative analysis of cellular mechanics to dissect dynamics of biological systems
JST/JCREST [%#iHa]

F—HFA Y- FEEX GREEHRER), % H— (FHKXZ)
Organizers: Hirofumi Shintaku (RIKEN), Koichiro Maki (Kyoto Univ.)

08:50~11:20
M 215 (£ 232+233 (2 58 3F)) ~Room M (Conference Room 232+233 (Bldg. 2, 3F))

The mechanical phenotype of cells is a key biophysical property that arises from the intracellular states at the molecular
level and is associated with cellular function. In multiple cellular contexts, the mechanical phenotypes are coordinated

for autonomous morphogenesis and functional maturation. In this symposium, we invite researchers from various fields,
including engineering, computational biology, and basic biology, and showcase research attempts that focus on the
mechanical phenotype for diagnosis purposes and for dissecting the dynamics of biological systems.
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2SMA-1 BHHROFTREHET 2EFNFZNEAHZZ AL
DIRECTIONALITY OF DEVELOPING SKELETAL MUSCLES IS SET BY MECHANICAL
FORCES
Kazunori Sunadome'"'2, Alek G Erickson!, Delf Kah?, Ben Fabry?, Csaba Adori?®, Shigeaki Kanatani®,
Polina Kameneva®, Louis Faure’, Marketa Kaucka®, Ivar Dehnisch Ellstrom’, Marketa Tesarova®,
Tomas Zikmund?®, Jozef Kaiser®, Steven Edwards®, Koichiro Maki'?, Taiji Adachi'?,
Takuya Yamomoto'-'2, Kaj Fried?, Igor Adameyko'-* (Department of Physiology and Pharmacology,
Karolinska Institutet, >Department of Physics, University of Erlangen-Nuremberg, 3Department of
Neuroscience, Karolinska Institutet, *Department of Medical Biochemistry and Biophysics, Division of
Molecular Neurobiology, Karolinska Institutet, >Department of Neuroimmunology, Center for Brain
Research, Medical University Vienna, *Max Planck Institute for Evolutionary Biology, "Spinalis
Foundation, 8Central European Institute of Technology, Brno University of Technology, °’KTH Royal
Institute of Technology, '°Department of Biosystems Science, Institute for Life and Medical Sciences,
Kyoto University, Institute for the Advanced Study of Human Biology (ASHBi), Kyoto University,
12Center for iPS Cell Research and Application, Kyoto University)

2SMA-2 Mechanical behaviors of nuclear chromatin in chondrocytes under hydrostatic pressure
Koichiro Maki (Inst. Life Med. Sci., Kyoto University)

2SMA-3 FERETZRR & RAIOEIT & € 3 LRITY - - A DO AR H R 8814
Mechanical Plasticity of Epithelial Folding for Irreversible Progression of Morphogenesis
OWH # (&IRKFEF 7 AaREIE)

Satoru Okuda (Nano Life Science Institute, Kanazawa University)

2SMA-4 RREZHT 5 7-0ICHilazis
Squeezing cells to diagnose disease
Dino Di Carlo (Department of Bioengineering, UCLA)

2SMA-5 F/RTILY bAKRL—2 3> %2ERL -MREREESD &BETFRRO 1 Mg
Nanopore electroporation enables profiling cell surface tension and gene expression at single-
cell resolution
OFre g 12, 350 0 2, &7 RBoeR— v 2 T FE 2 (VK - BRAERT, 2 20T - Bdh)
Hirofumi Shintaku'-2, Akifumi Shiomi?, Taikopaul Kaneko?, Kaori Nishikawa? (\LiMe, Kyoto Univ,
2CPR, RIKEN)

2SAP  BFDEENS VAT LN, ELTERN | BEKREEGOERRARE
From molecules to systems, and eventually to life: high resolution Origins of Life research

F*—HF 4 ¥ — :Tony Z. Jia (Tokyo Tech), E &l CGHEIRIRIERE)
Organizers: Tony Z. Jia (Tokyo Tech), Yutetsu Kuruma (JAMSTEC)

14:00~16:30
ASi5 (BRE211 (258 1F)) Room A (Exhibition Room 211 (Bldg. 2, 1F))

Life began from a mixture of chemicals in the early Earth environment, and eventually resulted in the emergence of
functional cells by passing through intermediates such as assemblies and systems. However, nearly every aspect of this
historical transition leading to the emergence of life remains unsolved. In this symposium, we will highlight research
focusing on each step of the origins of life, with an attempt to develop and increase the resolution of origins of life
studies to more accurately reveal the step-wise transition from non-life to life.

FL®IC
Opening Remarks
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2SAP-1

2SAP-2

2SAP-3

2SAP-4

2SAP-5

2SAP-6

HABEREOATIHRE U TOER | flllE & EBDHE

Reproduction of cell structure and motility using cell-sized droplets in an aqueous two-phase
system

OMIEE F8E R AL - Jeik)

Miho Yanagisawa (Komaba Inst., Univ. Tokyo)

Spectroscopic and Biophysical Methods to Determine Differential Salt-Uptake by Primitive
Membraneless Polyester Microdroplets

Chen Chen'2, Ruiqin Yi?, Motoko Igisu’, Chie Sakaguchi?, Rehana Afrin?, Christian Potiszil*,

Tak Kunihiro*, Katsura Kobayashi*, Eizo Nakamura*, Yuichiro Ueno>°, Andre Antunes®!?, Anna Wang’,
Kuhan Chandru®, Jihua Hao?, Tony Z. Jia>!® (\RIKEN Center for Sustainable Resource Science, *Earth-
Life Science Institute, Tokyo Institute of Technology, *Institute for Extra-cutting-edge Science and
Technology Avant-garde Research (X-star), JAMSTEC, *The Pheasant Memorial Laboratory for
Geochemistry and Cosmochemistry, Okayama University, >Department of Earth and Planetary Sciences,
Tokyo Institute of Technology, %State Key Laboratory of Lunar and Planetary Sciences, MUST, "School of
Chemistry, UNSW Sydney, $Space Science Center (ANGKASA), National University of Malaysia, °CAS
Laboratory of Crust-Mantle Materials and Environments, University of Science and Technology of
China, '°Blue Marble Space Institute of Science)

FRAERLEREY 1 7 IVIC K D DNA ERE RS OME(L & EFERD FOHERIRENDRR

Effective DNA hybridization via freeze-thaw cycles and implication for prebiotic formation of
large information molecules

OUFH B2 1, wiff il 2, TP o572, M54 SCH 3, BIER 3 234, 48l Acse | (O D3R ik
A BIFSERT, 2 SRR KEABe Bl A i Je Rt 3 i B WER A EEE > & — ¢ b
K& WA BESIFFEILT iIGCORE, Mg A=y 3 7 HF e 9L )

Natsumi Noda!, Naho Takahashi?, Kohei Nomura?, Fumitaka Hashiya®, Hiroshi Abe?>*,

Tomoaki Matsuura! (!Earth-Life Science Institute (ELSI), Tokyo Institute of Technology, >Graduate
School of Science, Nagoya University, 3Research Center for Material Science, Nagoya University,
4Institute for Glyco-core Research (iGCORE), Nagoya University)

Protocell interaction dynamics: Implications for the survival of the 'fittest'?
Souradeep Das, Sudha Rajamani (Department of Biology, [ISER Pune)

SFELEICHEITZ7 I/ ROBENLERDHORREIC K BHT

Power-method analysis of the exhaustive distribution of amino acid mutations in molecular
evolution

ORF: B, vk HEJ) (HOK - BET)

Kan Omori, Masanori Yamanaka (CST, Nihon Univ.)

BHROY T AT L 5EREN 3 AT

Functional expression in artificial cell system composed of multi-subsystems

OHL R, TLHE L 2, A 2 & 2 1 IBARE FRGA 1, XU X X 2 )b 2, 45T A 2,
RS BRAC 2 (U R EERIT SR B SRR, 2 RT3

Yutetsu Kuruma!, Sumie Eto?, Rumie Matsumura', Yasuhiro Shimane!, Samuel Berhanu?,
Takeshi Kasama?, Mai Fujimi? (\Japan Agency for Marine-Earth Science and Technology, *Tokyo
Institute of Technology)

EEbhUI
Closing Remarks
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2SBP

BRT/ LGRS E & T DB

Higher-order structural fluctuations in the genome and their functions
F—HFAY— 1 EEE (AWNKT), #iEalth GE{LRFRAR)
Organizers: Hiroshi Ochiai (Kyushu Univ.), Soya Shinkai (RIKEN)

14:00~16:30
=18 (BRE 212 (288 1F)) ~Room B (Exhibition Room 212 (Bldg. 2, 1F))

Genomic DNA contains the information necessary for the development and maintenance of living organisms, and forms
cell-type-specific higher-order structures while exhibiting dynamic behavior. Recent studies, which employ live-cell
imaging and mathematical and physical simulations, have revealed that these fluctuations in higher-order genomic

structure play biological roles. In this symposium, experts in the field will present their latest research findings and
discuss the functions of fluctuations in higher-order genomic structures.

2SBP-1

28BP-2

28BP-3

2SBP-4

28BP-5

2SBP-6

2SBP-7

oI
Opening Remarks

HEAOI—-7O7F U EERLICH—T U BEDL ?

Is euchromatin really open in the cell ?-Condensed but liquid-like domain organization of active
chromatin regions in living human cells

O —18 12 (1 ESLERFAFIERT, 2 #FR)

Kazuhiro Maeshima'? (' National Institute of Genetics, 2SSOKENDAI)

Histone FRET microscopy of live cell genome architecture
Elizabeth Hinde (School of Physics, University of Melbourne)

Polymer physics of Hi-C data reveals linear viscoelasticity of the 3D genome
Soya Shinkai, Shuichi Onami (RIKEN BDR)

Computer simulations on mechanical influence of molecular actions to chromatin organization
and dynamics

Rakesh Das?, Takahiro Sakaue®, Gv Shivashankar®>, Jacques Prost>®, Tetsuya Hiraiwa'? (\Institute of
Physics, Academia Sinica, >*Mechanobiology Institute, National University of Singapore, *Department of
Physics and Mathematics, Aoyama Gakuin University, *ETH Zurich, Switzerland, >Paul Scherrer

Institute, °Laboratoire Physico Chimie Curie, Institut Curie)

Meiotic pairing via rapid homolog juxtaposition in budding yeast
Tadasu Nozaki, Beth Weiner, Nancy Kleckner (Harvard University, MCB)

BEN—Z MM V7IVBETELT2ERYT / LBE

Higher-order genomic structures transformed during the transcription burst cycle
O%a 1 Ouk - AERF - BIATFERERE)

Hiroshi Ochiai (Div. of Gene Exp. Dyna., MIB, Kyushu Univ.)

Chromatin dynamics and the role of RNA polymerase Il

Lea Costes!, Silvia Kocanova!, Thomas Mangeat!, Manoel Manghi?, Kerstin Bystricky' (‘Molecular
Cellular and Developmental biology unit, Center for Integrative Biology (CBI), University of Toulouse,
CNRS, Toulouse, France, *Laboratoire de Physique Théorique (LPT), University of Toulouse, CNRS,
Toulouse, France)

EEbWIC
Closing Remarks
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2SCP Y - BRENE  BEEGOHIEKRL BV X7 LABIKICET F-{LZEE D 5 DIRE
Material-driven biomimetic systems for a new paradigm of synthetic biology

F—HFA Y- EHBELE (WHKZ), 2EH REIEXH)
Organizers: AKihiro Kishimura (Kyushu Univ.), Kazushi Kinbara (Tokyo Tech.)

14:00~16:30
£15 (SH#%E 221 (2 BfE 2F)) Room C (Conference Room 221 (Bldg. 2, 2F))

Synthetic biology has recently made remarkable progress and is expected to be a discipline that will innovate medicine,
agriculture, and industries. From the viewpoint of material sciences, however, the current synthetic biology seems to
target systems that can work only under limited conditions within a very limited material framework allowed on our
planet. In this symposium, we aim to discuss the synthesis of living creatures and the creation of new systems beyond
the framework of existing organisms on Earth. We invite up-and-coming material scientists as speakers to build a new
paradigm of synthetic biology and bring a new perspective to biophysics. We are convinced that this symposium will
help to enable the evolution of living creatures beyond the framework of conventional biology and for the creation of
life as yet unseen.

[ 46%]
Opening Remarks

2SCP-1 BEMICEHE SN AGRATEIN-MIESSK O NVERY)AKEEET Y 5 ALEES
25 DR
Development of artificial membraneless organelle with protein sequestration activity based on
rationally designed synthetic coacervates
OFA IR 123 (VU RFRFEBE LA B n AL, 2 UK F 2 A 7 2 f bk v
5 =, 3 RMNKREFRFALFAEL > 5 —)
Akihiro Kishimura»»? (\Kyushu University, Department of Applied Chemistry, Faculty of Engineering,
2Kyushu University, Center for Molercular Systems, *Kyushu University, Center for Future Chemistry)

2SCP-2 L2 RITHEOBRREDBE - (LFERSD SEBEL ZEREDFNTF FOSIERRIERET EHEERT
Chemical design of synthetic short peptides toward reaction-controlled liquid-liquid phase
separation
Ol st (50K - BET)
Ryou Kubota (Grad. Sch. Eng., Kyoto Univ.)

2SCP-3 BREANY 7V EEBIEAMORMABICE 2 EKREMN S 2T LDOHEE
Construction of biomimetic system by hybridization of lipid vesicles and metal compounds
Ol 6 (SLavfER Eakhe)

Tomomi Koshiyama (Coll. Life Sci., Ritsumeikan Univ.)

2SCP-4 Phospholipid Bilayer Surrounded by Amphipathic DNA Double-decker Ring as Synthetic
Membrane Model for Membrane Proteins Study
Seaim Lwin Aye!, Thorsten Schmidt?, Yusuke Sato! (' Department of Intelligent and Control Systems,
Graduate School of Computer Science and Systems Engineering, Kyushu Institute of Technology, lizuka,
Fukuoka, JAPAN 820-2502, *Department of Physics, Kent State University, Kent, OH 44242, USA)

2SCP-5 |/ O — PEFIA L ZERER D 2T LDEE
Development of biomimetic systems using inorganic nanosheets
Ok 97 s (FHIK - e
Koki Sano (Fac. of Textile Sci. and Tech., Shinshu Univ.)
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2SCP-6 Synthesized micro-materials for self-sustainable works: Morphologies of active-molecule
assemblies alter the apparent reaction kinetics
Ot #&:2 (ALK - Bes)
Yoshiyuki Kageyama (Fac. Sci., Hokkaido Univ.)

U
Closing Remarks

2SDP 4 F A X =T > THENW R MBSk TR
Extracellular Fine Particle Research facilitated by State-of-the-Art Microscopy Techniques

JST/CREST [#fast s F |

F—HFA Y- BRE— (REXRZ/EILLARRE> 2R,
KR EB (FREFFZRTARERKS)
Organizers: Kenichi Suzuki (Gifu Univ./NCC), Shiro Suetsugu (NIAST)

14:00~16:30
D %15 (&% 222+223 (2 8#E 2F)) ~Room D (Conference Room 222+223 (Bldg. 2, 2F))

Extracellular fine particles including exogenous fine particle such as PM2.5 and endogenous fine particles such as
extracellular vesicles (EVs) including exosomes, have generated significant attention due to their ability to induce
crucial biological responses. For instance, EVs serve as mediators of intercellular communication. However, due to the
heterogeneity of extracellular fine particles and the difficulty of separation, the molecular mechanisms underlying
biological responses to these particles and their dynamics have been very controversial. To elucidate these mechanisms,
it is imperative to characterize individual extracellular fine particles in living cells by microscopy. This symposium aims
to focus on studies that uncover the behavior of extracellular fine particles by cutting-edge imaging techniques such as
single-molecule/super-resolution imaging, lattice-light sheet microscopy, and scanning electron-assisted dielectric
microscopy.

2SDP-1 The BAR domain assembly and the extracellular vesicle formation from cellular protrusions
Shiro Suetsugu (Grad Sch Sci Tech, NAIST)

2SDP-2 MEICK BB I 225 — 2 3 > OH L VBN E &S — B RiaRE g & R E R —
Novel mode and roles of vesicle-mediated cellular communication - direct intercellular transfer
and phenotypic synchronization -
OWFH GRoK - BeEEs:)
Jun K. Yamashita (Grad. Sch. Med., Univ. Tokyo)

2SDP-3 EEETHFERERBFICLZMRAD X 5= > BRI EOEERRE & EHRER
Direct observation of intracellular melanosomes using scanning electron dielectric microscopy
and the image analysis
O/MRE, W JF GEARRE - AR R L2 7E M)
Toshihiko Ogura, Tomoko Okada (Health and Medical Research Institute, Nat. Inst. Adv. Ind. Sci. Tech.
(AIST))

-S78 -



2SDP-4

2SDP-5

2SDP-6

SV FBET BB T FN. BHHRICEZ ZThASORYAKZRET S

Small extracellular vesicles trigger adhesion signaling that facilitates their uptake by the target
cells

OB =—11 1AL B2, 100 3ER7 1 Tk 2887 1, 22 BASR 1, Bl BERE 3, $K fl— 140
(VIR - BESHA Ay 3 T ESEAT, 2 LK - BEBE - 4B, 3 K - I - HAW, “CREST, JST, S E A% A
Woet v & — - BRgERT)

Koichiro M. Hirosawa!, Yusuke Sato?, Eriko Yamaguchi', Naoko Komura!, Hiromune Ando!,

Yasunari Yokota®, Kenichi G.N. Suzuki'** ('iGCORE, Gifu Univ., *Dept. Chem. Tohoku Univ., *Dept.
Eng., Gifu Univ., *CREST, JST, *Natl. Cancer Ctr. Res. Inst.)

LUz aifA ZAVWEI I VY — AORE—HOSREEREHR
High-precision elucidation of exosome heterogeneity using advanced aifA
O & 12 (VRBTASLK « BEL, 2IST + CREST)

Yan Xu'? (!Grad. Sch. Eng., Osaka Metropolitan Univ., 2JST, CREST)

MFEM a-helix NT'F NIC & 2 S HMFEMAREEH 2 A L /-Miast [ famgin o’ 0 — J OfFEt & ic A
Amphipathic helical peptide-based fluorescent probes with membrane curvature-sensing
properties for analysis of extracellular vesicles

Offcik A GRALKBEER)

Yusuke Sato (Graduate School of Science, Tohoku Univeristy)

2SEP 18 - BtH - AWK, SHWAT I AREM LNV EOFTEHERES 1 FI 72

Unraveling the non-equilibrated dynamics of photoreceptive proteins by structural, theoretical, and
spectroscopic investigations

FHmERR (SRS FHE]
F—HFAY¥— WUk FF (RRKZE), Fl @B ESXF)

Organizers: Junpei Yamamoto (Osaka Univ.), Tetsuro Katayama (Tokushima Univ.)

14:00~16:30
&5 (&#%F 224 (288 2F)) Room E (Conference Room 224 (Bldg. 2, 2F))

Time-resolved serial femtosecond crystallography (TR-SFX) using X-ray free electron laser can capture transient
structures of proteins at work and thus is a powerful strategy to make Molecular Movies. However, complementary
techniques are also required to interpret the obtained data and decipher the structural dynamics at an atomic resolution.
In this symposium, we focus on the nonequilibrated dynamics of photoreceptive proteins revealed by various
techniques, such as structural analyses, theoretical calculations, and time-resolved spectroscopy. We will discuss the
latest outcomes and the future of time-resolved structural analyses including TR-SFX.

2SEP-1

EL®IC
Opening Remarks

HERZ NV EICB IR I XN —BHOHE#K 2L -3

Computational Simulations of Excitation Energy Transfers in Photosynthetic Proteins
O AR, Th 82, Fk 852, AR B2 (EaKk - BT - =49, 2 440Kk - B - W)
Hirotaka Kitoh!, Wataru Shimooka?, Shigeru Itoh?, Akihiro Kimura® (' Dept. eMAT, Fac. Sci. Eng.,
Kindai Univ., *Dept. Phys. Grad. Sch. Sci., Nagoya Univ.)
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2SEP-2

2SEP-3

2SEP-4

2SEP-5

2SEP-6

2SEP-7

KERT > TFEAE7 AT ULB T AR IRV —BEOBERE

Structural Study of Antenna Protein Phycocyanin in Photosynthetic Light Energy Transfer
OMda 285 Y, Fyil AR 234, il ZBLF- 5, R 59 6 (P BR - v 7 u 2Bk - KA b
LED 7 # M =2 AW, fEEK - BEBUBCR2RL L, 4IST A%, 5 HIREANK - A3, © KBOK -
EELTD)

Yasufumi Umena!, Tetsuro Katayama®>#, Yuriko Takayama®, Takanori Nakane® ('"NUSR, Nagoya Univ.,
2Inst. of post-LED Photonics, Univ. Tokushima, 3Grad. Sch. Tech. Innov., Univ. Tokushima, *FOREST/
JST, >Div. of Biophysics., Aichi Medical Univ., ®Inst. for Protein Research, Osaka Univ.)

7 1L MOBEMEERIRS R EZEAVAERE—ERF T AT O ZEREO I RIVX —E)
BIEO# BRI

Observation of energy transfer dynamics between phycocyanin trimmers in a single crystal by
femtosecond transient absorption microscopy

ORIl FTRE 124, I AEF 2, 88 RIS 2 M4, #8503 (VS K - KX M LED 7 # F =27 A%
B, 2 AR - RPEBERURH AR R B Lt i, 3 Al Bk - v o m ba Uit v 4 —,
4JST Al%E)

Tetsuro Katayama'*#, Shuto Ueda?, Akihiro Furube!-?, Yasufumi Umena’ (\Institute of post-LED
Photonics, Univ. Tokushima, *Grad. Sch. Sci. Tech. Innov., Univ. Tokushima, 3Synchrotron Radiation
Research Center, Univ. Nagoya, *FOREST/JST)

FEWTEL QUMM D FEVHZETEIA DR L XBE 2 > NI BEADIEHA

Development of non-adiabatic QM/MM molecular dynamics method and applications to light-
driven proteins

OJUK i (B =B FERT BT e AH6)

Kiyoshi Yagi (RIKEN CPR)

LFF—IVREBEOR LN ETO R ALDSFIET 2 F v RIVARTS 2 CIC2 DT —T 1 > TH%4E
Twisting and Protonation of Retinal Chromophore Regulate Channel Gating of
Channelrhodopsin C1C2

OSEH HERE Y, /ANE FINE 2, VHEE 022 2, 30 B 1, /NP #5857 13, BT 124§ |, Reza Bagherzadeh!,
VR B LR B2, I b E— Rkl 33 (BRI, 2 30K - BB, 3 BEK - BeBLT)

Keisei Shibata', Kazumasa Oda?, Tomohiro Nishizawa?, Yuji Hazama', Ryohei Ono ',

Shunki Takaramoto', Bagherzadeh Reza!, Hiromu Yawo!, Osamu Nureki?, Keiichi Inoue!,

Hidefumi Akiyama! (\ISSP, Univ. Tokyo, *Grad. Sch. Sci., Univ. Tokyo, 3Grad. Sch. Sci. & Tech., Gunma
Univ.)

The icOS Lab at the ESRF: preparing and complementing time-resolved crystallography
experiments with in crystallo optical spectroscopy

Antoine Royant"? (Institut de Biologie Structurale, Grenoble, France, *European Synchrotron
Radiation Facility, Grenoble, France)

Time-resolved serial femtosecond crystallography on animal-like cryptochrome from
Chlamydomonas reinhardltii

Yuhei Hosokawa'23, Mai Nakamura?, Junpei Yamamoto?, Manuel Maestre-Reyna'3 ('IBC, Academia
Sinica, >Grad. Sch. Eng. Sci., Osaka Univ., *Dept. Chem., National Taiwan Univ.)
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2SFP

i) XLER L S RIBABEHEDITS
Future Direction of Circadian Clock Research from the Viewpoint of Diverse Rhythmic
Phenomena

F—HFAA¥— Bl B8F (DFREMRR), FH —E GIHEXF)
Organizers: Shuji Akiyama (IMS), Kazuki Terauchi (Ritsumeikan Univ.)

14:00~16:30
F 15 (2% 231 (258 3F)) ~Room F (Conference Room 231 (Bldg. 2, 3F))

Circadian clocks have three common characteristics: free-running oscillations, temperature compensation, and
entrainment. While molecular bases for these three properties are being elucidated, the nature of the core oscillator and

its diversity remain largely unexplored, and are being actively studied from approaches such as physiology, biophysics,
and structural biology. In addition, in response to the growing interest in a style of "create to understand", some research
is also being conducted from the perspective of how well sophisticated properties such as circadian clocks can be

granted to soft matter. In this symposium, considering complex diversity and commonality found in cyanobacteria,
duckweed, and artificial gels, we would like to discuss future approaches to elucidate the circadian clock systems.

2SFP-1

28FP-2

2SFP-3

2SFP-4

2SFP-5

oI
Opening Remarks

KaiCl ® ATPase ;&4 A BIRIEBI DR S ERNLFEHHNTH 3

ATPase activity of KaiC-Cl is the most fundamental process of circadian oscillator of
cyanobacteria

OLiE 255, Bhlf - = AFT LFN — 2 (Al ERY, 2 LmfERY)

Takao Kondo!, Kumiko Ito-Miwa!, Kazuki Terauchi® (' Nagoya University, *Ristumeikan University)

Activation mechanism of a clock protein KaiC by KaiA
Yasuhiro Onoue, Tomoki Noguchi, Genta Mizuno, Kazuki Terauchi (Coll. Life Sci., Ritsumeikan Univ.)

IX 7 YEYTHO N SHMBRIFBENEBIAY XA

A non-cell-autonomous circadian rhythm in duckweed plant

OV % AR A 308 2, AR BRAE 3, BEH BRZST 4, 1133 5, AR 2835 5, (i IS 5,

AN TRERE S (U IRRK - BRI, 2 AR - BeARAm RS, 3 K - BEEL 4 LR K - AR
PR, S BUERK - BEsE)

Emiri Watanabe!, Tomoaki Muranaka?, Shunji Nakamura®, Minako Isoda®, Yu Horikawa’,

Tsuyoshi Aiso®, Shogo Ito’, Tokitaka Oyama’ ('Grad. Sch. of Front. Sci., Univ. of Tokyo, >Grad. Sch.
Bioagric. Sci., Nagoya Univ., >Grad. Sch. Sci., Univ. of Tokyo, *Dept. of Bio. Res. Sci., Pref. Univ. of
Hiroshima, >Grad. Sch. Sci., Kyoto Univ.)

TL2IRE) 5L D2 B S

Temperature-compensation mechanism of chemical oscillation in gels

O HEP 1, B s 2, g B8 D (RO IER, 2 JUHRSE)

Yuhei Yamada', Hiroshi Ito?, Shingo Maeda' (! Tokyo Institute of Technology, *Kyushu University)

KaiC @ ATPase §lfID S 7/ NI T U TEE 2NV BOSA LEREE|EECT
ATPase Regulation in KaiC Triggers Assembly and Disassembly of Clock Proteins in
Cyanobacteria

Oty 2522 12, Bkl R 12 (Y 0 FRHERFIET, 2 A IFTERERER )

Yoshihiko Furuike'?, Shuji Akiyama'? (\nstitute for Molecular Science, XSOKENDAI)
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2SGP GPCR #4137V ZD&H&
Holistic concepts in GPCR dynamics

F—HFA Y- FLHK (BHEIEXS), FF R- EEERKAS)
Organizers: Kota Katayama (Nagoya Inst. of Tech.), Ryoji Suno (Kansai Medical Univ.)

14:00~16:30
G &5 (&% 232+233 (2 888 3F)) Room G (Conference Room 232+233 (Bldg. 2, 3F))

Tremendous advances in the structural biology and pharmacology of GPCRs, coupled with rapid advances in
computational approaches, have expanded our understanding of both structural and functional aspects of GPCR
dynamics and GPCR-ligand or partner protein interactions, providing guidance for new structure-based drug design. The
goal of this symposium is to expose scientists to recent discoveries and cross-disciplinary approaches utilized to study
GPCRs and provide opportunities for establishing communications that bridge complementary interests in the field of
GPCRs. This session will feature speakers who have made exciting discoveries about the molecular mechanisms of
GPCRs and partner proteins involved in signal transduction by utilizing spectroscopic, structural biology, single
molecule observations, and computational chemistry approaches.

2SGP-1 Structural insights into human kappa opioid receptor signaling by biased ligand
Chiyo Suno-Ikeda', Ryoji Suno!, Ryo Nishikawa2, Riko Suzuki?, Seiya Iwata?, Tomoyo Takai',
Takaya Ogura’®, Mika Hirose*, Akitoshi Inoue!, Eri Asai!, Ryoji Kise?, Yukihiko Sugita’, Tsuyoshi Saito®,
Kota Katayama?, Asuka Inoue’, Takayuki Kato*, Hiroshi Nagase®, Hideki Kandori?, Takuya Kobayashi!
('Dept. Med., Kansai Med. Univ,, *Grad. Sch. Eng., Nagoya Inst. Tech., *Grad. Sch. Pharm. Sci., Tohoku
Univ., *IPR, Osaka Univ., LiMe, Kyoto Univ., °IIIS, Tsukuba Univ.)

28GP-2 NOAH: NOvel Al-assisted High-throughput construct screening for structural analysis
Hideaki Kato (Univ. Tokyo)

2SGP-3 GAYNJHEEBTLRAF L HEET S GPCR FTRD ERK ¥ JFHIUEE
Co-regulation of GPCR-mediated ERK signaling by G protein and B-arrestin
O IERE 12 (VLK - BEdk, 2 34T - BH96)
Masataka Yanagawa'? ('Grad. Sch. Pharm., Tohoku Univ., *Riken, CPR)

2SGP-4 DFEHES 32— 32 %8FAV GPCRs DREME Z 1 F 37 XDFER
Investigating Stability and Dynamics of Class A GPCRs using Molecular Dynamics Simulations
Otk BEACH (K - W)
Ayori Mitsutake (Dept. Physics, Meiji Univ.)

2SGP-5 Vibrational spectroscopy analyses of ligand recognition and activation mechanisms in G
protein-coupled receptors
Kota Katayama'? (\Grad. Sch. Eng., Nagoya Inst. Tech., ?OptoBioTechnology Research Center:,
Nagoya Inst. Tech.)
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2SHP VA FBEEAVWELIZ— 7 BERDPTFBEREDHAHS
Challenging structural determination of unique biomolecules using cryo-electron microscopy

F—HFAH¥— LXK EH (BEERKE), N—b—XIXLSECR (EEZEHEH)
Organizers: Naoki Yamamoto (Jichi Medical Univ.), Raymond N. Burton-Smith (NIPS)

14:00~16:30
=18 (RH¥F 234 (2888 3F)) RoomH (Conference Room 234 (Bldg. 2, 3F))

Cryo-electron microscopy is a powerful tool to determine structures of biomolecules. Especially, it is suitable for those
which are difficult to be crystallized such as flexible virus capsids, fibrils, or membrane proteins. In this symposium,
young scientists challenging to solve structures of such complicated biomolecules will present their recent results. We
will discuss how to solve problems that we encounter in the sample preparation and single-particle analysis.

i3IS
Opening Remarks

2SHP-1 EFEMFEEAVAET IO FIFEIBEOHR
Electron microscopy of amyloid fibril structures
Ol wig (AHEX - 1K)
Naoki Yamamoto (Sch. Med., Jichi Med. Univ.)

2SHP-2 Structural analysis of artificially designed peptide nanofibers by cryo-electron microscopy
Minami Kurokawa', Akihiro Kawamoto?, Mika Hirose?, Atsuo Tamura' (\Grad. Sch. Sci., Univ. Kobe,
2IPR, Univ. Osaka)

2SHP-3 Cryo-EM structures of human zinc transporter ZnT7 reveal the mechanism of Zn2?* uptake into
the Golgi apparatus
Ba Han Bui'?, Satoshi Watanabe'->3, Kenji Inaba!>>*> (IMRAM, Tohoku Univ., ?Dept. Mol. Chem. Life
Sci., Grad. Sch. Life Sci., Tohoku Univ., *Dept. Chem., Grad. Sch. Life Sci., Tohoku Univ., *“Med. Inst.
Bioregulation, Kyushu Univ., >CREST, AMED)

2SHP-4 DFTUEHEROAVOAL D U RNA ICK B EGRE BB OB EES
Structural insights into the decoding capability of isoleucine tRNAs with cytidine modification
OFKIL 388 1 AR A 2 1 aR) 23, B R | BB BLF W L PR 5/ 2 skt (3R
K - BEL, 2 BT BDR - B, 3 ALK - BEdanflas)
Naho Akiyama!, Kensuke Ishiguro'?, Takeshi Yokoyama?3, Kenjyo Miyauchi!, Asuteka Nagao!,
Mikako Shirouzu?, Tsutomu Suzuki! ('Grad. Sch. Eng., UTokyo, *Yokohama Inst., RIKEN BDR, 3Grad.
Sch. Life Sci., Tohoku Univ.)

2SHP-5 ANLEFEBRER Y — 22 /N7 & HemAT (L5 (T 2B ERTDOEA
Challenges in the structural analysis of the heme-based oxygen sensor protein HemAT
OFH 15 1, A A RIS 2, Bl ) 3, BUAS 35 4, J530 155 4, iU RBSA 5, 3515 WR) 1 (" BAREHE
AR, 2 BEIER BT, 3 HUALK ZE i, “TASRI, 3 BEF RSC)
Rei Tohda', Norifumi Muraki2, Takeshi Yokoyama?, Hideo Okumura®, Seiki Baba*, Yoshiaki Kawano’,
Shigetoshi Aono! ('ExCELLS, NINS, 2Dep. of Chem., Keio Univ., *Grad. Sch. of Life Sciences., Tohoku
Univ., *JASRI, RIKEN SPring-8 Center)

2SHP-6 The challenge of studying giant viruses by cryo-electron microscopy
Raymond Burton-Smith"? (\Exploratory Center for Life and Living Systems (ExCELLS), National
Institute of Natural Sciences, Okazaki, >National Institute of Physiological Sciences, National Institute of
Natural Sciences, Okazaki)
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Closing Remarks

28IP

AN B DEDYEZ AR DORETHE

The forefront of biophysical research of liquid-liquid phase separation

F—AFAY¥—: BHRE (EERTHBEWRM, #FBEA REXZH)
Organizers: Tomoshi Kameda (AIST), Kiyoto Kamagata (Tohoku Univ.)

14:00~16:30
1245 (EE<HEE (358 3F)) Room| (International Conference Room (Bldg. 3, 3F))

In this symposium, we focus on five presentations for introducing the current progress of liquid-liquid phase separation
of biomolecules or biomolecular systems. The presenters cover various approaches such as single-molecule microscopy,
rheology, and molecular dynamics simulations. In addition, wide topics are discussed including enzymatic reactions in

condensates, phase separating peptide design, and dynamics of molecules in condensates.

2SIP-1

28IP-2

28IP-3

28IP-4

2SIP-5

FL®HIC
Opening Remarks

DNA &i&E T DNA #&& 2 > NI BDERFET B S CHEIBENT F N OSHEAYERE
Single-molecule characterization of DNA-binding proteins in DNA droplets and rational design
of artificial phase separating peptides

Oz A (LK - £ 52Hf)

Kiyoto Kamagata (IMRAM, Tohoku Univ.)

Regulation of Biomolecular Condensation Studied with Large-Scale Coarse-Grained Molecular
Dynamics Simulations in GENESIS

Cheng Tan!, Ai Niitsu?, Jaewoon Jung'-2, Yuji Sugita'->? (' Computational Biophysics Research Team,
RIKEN Center for Computational Science, *Theoretical Molecular Science Laboratory, RIKEN Cluster
for Pioneering Research, >Laboratory for Biomolecular Function Simulation, RIKEN Center for
Biosystems Dynamics Research)

Membraneless active droplets mimic features of living systems
Bevilacqua Alessandro', Dindo Mirco?, Soligo Giovanni!, Rosti Marco Edoardo', Laurino Paola'
('Okinawa Institute of Science and Technology, *University of Perugia)

FREREER DR-RAED B

Liquid-liquid phase separation of glycolytic enzymes
O=ili EF (RIRATK - Bef2)

Natsuko Miura (Grad. Sch. Agric., Osaka Metropolitan Univ.)

H—RAEIBETER S W EF — b7 7 —BEREGFOY 7OLFOD —

Microrheology of aging autophagy-related aggregates formed by liquid-liquid phase separation
Daisuke Mizuno!, Kairi Tomita!, Makoto Fujiwara', Haruka Chino?, Norr Roland?, Noboru Mizushima?
('Kyushu University, *Tokyo University)

bWIC
Closing Remarks
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2SJP  EfRRE LM - BT TV / 0T —OREHE
The forefront of high-resolution cell and bioparticle analysis technology
JST/CREST [#Hast#aiF |

F—HFAH¥— KHEE (REKXP), &2 Hth EBFHER
Organizers: Sadao Ota (The Univ. of Tokyo), Rikiya Watanabe (RIKEN)

14:00~16:30
JRI5 (SHE 141+142 (1 B8E 4F)) RoomJ (Conference Room 141+142 (Bldg. 1, 4F))

Science and technology feed each other, mutually driving progress in both fields. This symposium assembles leading
developers and adopters of cutting-edge technology focused on cell-based, extracellular vesicle (EV)-based, and
molecular-based phenotyping. By fostering insightful conversations and engaging presentations, we anticipate the
emergence of synergistic and inventive connections among the various strata of biological systems. These include
molecules (nucleic acids, peptides, proteins), biological particles (organelles, viruses, EVs), and cells (single cells,
organoids).

FUBIC
Opening Remarks

2SJP-1 RSk F AR IC @ ) 7z CRISPR-Cas (C & 37 ¥ 2L E R
Digital nucleic-acid detection with CRISPR-Cas for analysis of extracellular vesicles
OFffH B, P Jit (BEBT - BIFRRFTEAHE)
Hajime Shinoda, Rikiya Watanabe (CPR, RIKEN)

2SJP-2 Single-granule RNA-Seq: a comprehensive method for RNA heterogeneity in cellular granules
Yuichi Shichino', Mari Mito', Shintaro Iwasaki'-2 ('RIKEN CPR, *Grad. Sch. Front. Sci., Univ. Tokyo)

2SJP-3 b FOEREBEZ invitro THBRY % 720 DR MERIE
Manipulation of stem cell differentiation to recapitulate human developmental processes in vitro
Ok ek GLERKRS: - BEAW=WTSERT)
Mototsugu Eiraku (Institute for Life and Medical Sciences, Kyoto University)

2SJP-4 AHEBAZZEY A b X M —HiTEF
Learning Cytometry Technologies
OXKH #4122 (VHUK - SBmif, 2 & ¥ 7 % 4 M kalastt)
Sadao Otal? (\RCAST, Univ Tokyo, >ThinkCyte Inc)

2SJP-5 RERET 7 VY — AILL ZEBHENDH ERETERE
Organotropic localization of disease-associated exosomes and its role in etiology
ORYF ey (FK Seuiuhl)
Ayuko Hoshino (RCAST, Univ. Tokyo)

FbUIC
Closing Remarks
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2SKP  BBAFI LRI VL FFOYATLEHRICEET S
The symposium of bottom-up creation of cell-free molecular systems: basic research toward
social implementation

B #wzEmams (A) [BEFs 27 4]

F—HrA4H¥—JIF BT REEIXF), I E EEEILIXF)
Organizers: Ryuji Kawano (Tokyo Univ. of Agric. and Tech.),
Izuru Kawamura (Yokohama Natl. Univ.)

14:00~16:30
K&1i5 (£3#%F 1314132 (1 58§ 3F)) Room K (Conference Room 131+132 (Bldg. 1, 3F))

Research on the bottom-up creation of cells has progressed substantially, resulting in reconstituted molecular systems
that mimic various cellular functions and properties. However, the bottom-up construction of molecular systems aimed
at goals of social implementation has been rarely developed. In this symposium, current research topics including
applied and social development based on the basic research of unique molecular systems will be presented. We
especially focus on advanced technologies such as cell-free protein synthesis, adhesive nanofiber proteins, and high-
throughput single cell-screening.

Lo
Opening Remarks

28KP-1 Optimizing the protein synthesis activity of a reconstituted in vitro transcription-translation
system
Tomoaki Matsuura (ELSI, Tokyo Tech)

2SKP-2 EMia s N EARROHSRE
Social implementation of a cell-free protein synthesis system
Oifik F&%: (BL2ARFTEi A arbsngfh 2 se & > 4 —)
Yoshihiro Shimizu (RIKEN Center for Biosystems Dynamics Research)

2SKP-3 FolaEdRE L - BE—HRERFRITOT T Y b7+ — LR EICRAER
Development of a platform for single-cell genetic analysis of “rare cells” and their applications
OFEH M7 GRERIKY)
Tomoko Yoshino (Tokyo University of Agriculture and Technology)

2SKP-4 RERNSFEDI Y DO DOREEHENT / LT —EN—2
Uncultured microbial genome database for next-generation biomanufacturing
OMUITIEA L2 (VEIKEE - SEHEB T, 2bitBiome (#K))
Masahito Hosokawa'? (\Grad. Sch. Adv. Sci. Eng., Waseda Univ., *bitBiome)

2SKP-5 HEIRED-HDEYYEFZFFOMTER | —EERIHEEDL S DRE
Research strategies in biophysics for social implementation: Insights from an entrepreneurial
scientist
O wafin (&K - BELA)
Katsutoshi Hori (Grad. Sch. Eng. Nagoya Univ.)

bWIC
Closing Remarks
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2SLP

WY 2T LOEREA =T R

Complex mechanics of the cellular system

F—HFAH¥— HOER (KERXZ), THER (&RIEXF)

Organizers: Shinji Deguchi (Osaka Univ.), Hiroaki Hirata (Kanazawa Inst. of Tech.)

14:00~16:30
&35 (% 133+134 (1 288 3F)) Room L (Conference Room 133+134 (Bldg. 1, 3F))

Cells are the unit of living systems, regulating diverse biological processes. It has now become clear that mechanical
factors such as the stiffness of intracellular and extracellular components allow cellular systems to function properly,
while the whole picture of the mechanisms is yet poorly understood. In this symposium, we focus on the roles of

mechanical factors in mediating cellular and subcellular processes and discuss how “mechanics” in such highly complex
systems could be probed with techniques/technologies in physics and engineering. Specifically, recent studies from both
experimental and theoretical approaches will be presented regarding the embryonic and fetal development and cellular

biophysical homeostasis.

2SLP-1

2SLP-2

2SLP-3

2SLP-4

2SLP-5

2SLP-6

EFEANERRICL I RERBAH=V X

Tissue and embryo mechanics probed by atomic force microscopy
ORig Z  (HEERERFBERBARHE 7L )

Takaharu Okajima (Fac. Inform. Sci. Tech., Hokkaido University)

B DEMRTEYC & > THREN S h 2 ME X 1 = X L DfEEA
A systematic strategy to understand the role of microenvironmental stiffness in neurogenesis
OFT 8-, /NEF Bi— (BEIRTTERE)

Misato Iwashita, Yoichi Kosodo (Korea Brain Research Institute)

Nuclear mechanics coordinating biological and mechanical functions in mesenchymal stem
cell differentiation
Hiromi Miyoshi (Mech. Sys. Eng., Tokyo Metro. Univ.)

AEREONE— " ETEEBETREBL

Solving the Mystery of Tracheal Cartilage "Patterns" and "Shapes"
Ol wZs (KK - INSD)

Kana Furukawa (INSD, Osaka Univ.)

a-FIFZLIE>THHAEND XML AT 7 A N—DOYHEI I AL CHARODODEEDEE
EEEER)

Alpha-actinin-mediated physical properties of stress fibers regulate transmission of myosin-
generated force

ORFH #iE 12, B 3, Feill 152 4, BT #4565, g B8 2, S8 27, B H 5l 2,
ARFEK G 6, P Z 28 (VRILOR - BE - BREREEE, 2 24K - BEER, P AIRK -+ T4 7 R, 4 K
K- B S JREER - 5%, 6 UK - SEEW R ALAIIZERT, 7 SRR - A=, 8 SR -
NA K - AbEE)

Hiroki Katsuta'?2, Satoru Okuda®, Kazuaki Nagayama®, Hiroaki Machiyama®, Masashi Kato?,

Masahiro Sokabe?’, Takaki Miyata?, Satoru Kidoaki®, Hiroaki Hirata>® ('Grad. Sch. Med., Okayama
Univ., >Grad. Sch. Med., Nagoya Univ., *Nano LSL, Kanazawa Univ., *Dept. of Biomech. and Eng.,
Ibaraki Univ., >Dept. of Immunol., Tokyo Medical Univ., *IMCE, Kyushu Univ., "KIT, 8College of Biosci.
and Chem., KIT)

The Q factor of single cells as a biophysical parameter to decipher cell state
Ilaria Incaviglia, Giulia Ammirati, Sophie Herzog, Daniel J. Miiller (ETH Ziirich)
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2SLP-7 HREODZHERAFZZY REBEDAHZX L
Analyzing cellular mechanical homeostasis and adaptation
OO BE& (K - 28T
Shinji Deguchi (Div. Bioeng., Osaka Univ.)
2SMP /MR TITENY 2 IR DEFERE

The survival strategies of unicellular organisms on a microscale

FWELEEETE (A [P+ 57 iT8H%]

F—HFAY— BE ST FEBRAT), BN EX (WFXF), ®IF GRS
Organizers: Azusa Kage (Gakushuin Univ.), Mami Nomura (Yamagata Univ.),

Kogiku Shiba (Univ. of Tsukuba)

14:00~16:30
&8 (M 431+432 (4 BfE 3F)) Room M (Conference Room 431+432 (Bldg. 4, 3F))

Movement is one of the fundamental characteristics of life. Although biophysical studies on molecular- and organelle-

level motility have elucidated the mechanisms of biological movement, much remains unknown about behavior and its

significance at the cellular level. In this symposium, we invite researchers to challenge the behavioral analysis of

unicellular organisms and the techniques for capturing cell movement on a microscale. Through the presentations on

various subjects including ciliates, amoebae, microalgae, and marine particles, we would like to discuss the behavior and

survival strategies of unicellular organisms which are unique to microenvironments, aiming to establish the field of

biophysics of behavior.

2SMP-1

2SMP-2

2SMP-3

2SMP-4

FUBHIC
Opening Remarks

Cooperative hydrodynamics accompany multicellular-like colonial organization in the unicellular
ciliate Stentor

Shashank Shekhar!, Hanliang Guo?, Sean Colin’, Wallace Marshall*, Eva Kanso®, Jack Costello®
("Emory University, Atlanta, USA, *Ohio Wesleyan University, Delaware, USA, *Roger Williams
University, Bristol, USA, *University of California San Francisco, San Francisco, USA, 3University of
Southern California, Los Angeles, USA, *Providence College, Providence, USA)

WERY 7107 v/NLY OHRESHEARRICIE C BB SHAOZRR

Selecting of anchoring location by geometrical cues, in the ciliate, Stentor coeruleus
OMBRAT BR 1, M W 12, e ooz 12, 74 b il 12 (U ARl R K2 Be AR an b4 e, 2 ALl
REFBEFFEOFERTN)

Syun Echigoya', Katsuhiko Sato'-?, Toshiyuki Nakagaki'-2, Yukinori Nishigami'-? (! Graduate School of
Life Science, Hokkaido University, >Research Institute for Electronic Science, Hokkaido University)

Integrative modeling of Paramecium, a “swimming neuron”
Romain Brette (ISIR, Sorbonne Universite, Paris, France)

HRT X —INDEHAEEICH T 2154 L HlRITE
Skillful cell behavior in the construction of testate amoebae shells
OFFfy Bk (LITBRF A=)

Mami Nomura (Fac. Sci., Yamagata Univ.)
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2SMP-5

2SMP-6

AN IN=ZEY a2t H— (EVS) ZHVET IV P OEARVBERRETCOHOIY
BRIy —IVEE

Millisecond-scale behaviours of plankton quantified in situ and in vitro using the Event-based
Vision Sensor (EVS)

ORF A2 EAR KA (VY =— 7V — TR &AL, 2 ESLAFIE B 5 R 7E B S0 )
Susumu Takatsuka'?2, Norio Miyamoto? ('Sony Group Corporation, *Japan Agency for Marine-Earth
Science Technology)

ST/ NG TITHREBEICE T S TFREIAEEM

Fundamental unpredictability in the vertical migration of cyanobacteria
O 1l P (B IR R BIFR A H)

Kohei Yoshiyama (Grad. Sch. Environ. Sci., Univ. Shiga Pref.)

3HEB (1M1 A16H8 (K)) Day3 (Nov. 16 Thu.)

3SAA

BEEYFNT7TO—FICEICRAEEI B (LLPS) DH%REREER
Functional elucidation of liquid-liquid phase separation (LLPS) based on structural biology
approach

F—AFA Y- EBHERE (TEXF), b #fxk REPILXZ)
Organizers: Noritaka Nishida (Chiba Univ.), Teppei Ikeya (Tokyo Metro. Univ.)

09:00~11:30
=15 (BRE 211 (288 1F)) ~Room A (Exhibition Room 211 (Bldg. 2, 1F))

Liquid-liquid phase separation (LLPS) is driven by the dynamic assembly of diverse protein and RNA molecules in the
cells. In order to understand how such droplets, which are seemingly disordered structures, regulate various

physiological functions, it is necessary to quantitatively measure the behavior of LLPS at the atomic and molecular
levels. In this symposium, we would like to introduce recent studies of researchers who are aiming to elucidate the
principles of LLPS formation and the regulation of intracellular functions by structural biology approaches such as
NMR and computational science, as well as chemical biology.

3SAA-1

3SAA-2

3SAA-3

B NMR IC& % GRB2 & SOS1 DS MIEEIER & RRIEDBERSBARIE DB AT

Analysis of the mechanism underlying multivalent interactions between GRB2 and SOS1 and
their LLPS using solution NMR

Ot $RI% 1, K EJt 2, Ren Weitong?, fEIF K |, 20 # 1, &% 350 L2 HiR 2,

g Bt (SRR K - BeBR, 2 BRAT - BAFRITZEAEE)

Teppei Ikeya', Mao Oide?, Weitong Ren?, Keita Tateno', Takashi Ando', Haruka Sugasawa!,

Yuji Sugita?, Yutaka Ito' ('Grad. Sch. Sci., Tokyo Metropolitan Univ., >RIKEN CBR)

Mapping the per-residue surface electrostatic potential of CAPRIN1 along its phase-separation
trajectory

1234 (1 Department of

Yuki Toyama'->3, Atul Rangadurai'->3#, Julie Forman-Kay?*, Lewis Kay
Molecular Genetics, University of Toronto, *Department of Biochemistry, University of Toronto,
3Department of Chemistry, University of Toronto, *Hospital for Sick Children, Program in Molecular

Medicine)

BARGESZ 2 N7 B p53 BT T 5 BREFDRAR &S

Preparation and analysis of aggregates formed by the tumor suppressor protein p53

OH FeWF #3561, 277 tlid !, KEF W12, B 5 — 12 (1 24K - BERlE, 2BeCellBar)

Emi Hibino!, Reiji Hijikata!, Takeshi Tenno!-?, Hidekazu Hiroaki'? ('Grad. Sch. Pharm. Sci, Nagoya
Univ., ?BeCellBar)
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3SAA-4 BFIIaL—2ar LB N EBESBORBHEIETR
Liquid-liquid phase separation of protein assemblies studied by molecular simulations
O 8=, KA 4, \H Fi%, A B (RO A B 78R
Shoji Takada, Azuki Mizutani, Risa Yamada, Yutaka Murata (Grad. Sch. Sci. Kyoto Univ)
3SAA-5 e JFIVBRED LODT A F—F N EaA T - b
Designer protein condensates for cell signal manipulation
O Bt (41K - BET)
Shinya Tsukiji (Grad. Sch. Eng., Nagoya Inst. Technol.)
3SAA-6 HRAIRETICH TS LLPS SR & > /Y7 B FUS O In-cell NMR ##]
In-cell NMR Observation of Liquid-Liquid Phase Separation of FUS
OWH ##E (THK - k)
Noritaka Nishida (Grad. Sch. Pharm. Sci., Chiba Univ.)
3SBA RAZTMHCNIEEECHEENICHT 2EYYEFHNTIO—F

Biophysical approaches against the drug target proteins involving intrinsically disordered regions

F—HFMY¥— BHF— (BHEXF), aF B (RENMFXE)
Organizers: Hidekazu Hiroaki (Nagoya Univ.),
Tsuyoshi Shirai (Nagahama Inst. of Bio-Science and Tech.)

09:00~11:30
B£15 (BRE 212 (258 1F)) Room B (Exhibition Room 212 (Bldg. 2, 1F))

Recent progress in proteomics of human diseases and host-pathogen interactions has revealed that potential therapeutic
targets contain intrinsically disordered regions (IDRs). Proteins with large amounts of IDRs often lack a fixed or ordered
three-dimensional structure, rendering them unsuitable for the modern structure-guided drug discovery methodology.
This symposium aims to explore different biophysical approaches to drug discovery and development against IDRs. We
will focus on methods that go beyond the classical lock-and-key model, including innovative approaches to understand
the structural and dynamic properties of IDRs.

3SBA-1

3SBA-2

FC®IC
Opening Remarks

MBI THVAIEEN E R E L 2B R NMR BiTORB~BERRETIVEBAT

NMR challenges against characterization of non-classical drug targets - beyond the lock-and-
key model

ORI 75— 123 (1 HEHE ] LA AR 4 B OR A RIE R BF 788t 2 & [l <34t BeCellBar, * BRI
SERFHEME One Medicine B3 3 — AB% - B BFSEECHE LN

Hidekazu Hiroaki*? (' Graduate School of Pharmaceutical Sciences, Nagoya University, *BeCellBar;
LLC, 3Center for One Medicine Innovative Translational Research (COMIT), Tokai National Higher
Education and Research System)

NMR 2 WA RREMEQEOBESEN : 7V 77— X 7L1>
NMR Analyses of an intrinsic disordered protein: Alpha-synuclein
Oy T8k GRTP R FEAER)

Chiaki Nishimura (Faculty of Pharmaceutical Sciences, Teikyo Heisei University)
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3SBA-3

3SBA-4

3SBA-5

HEBEOXAZEMHEX MBI NIE —ZOHECKERERICH T 2HRE—
Mycobacterial intrinsically disordered histone-like protein, its function and role in mycobacterial
dormancy

OISR, K 3946 23, dise I3 2 BB |a T 1 B0 35K 4, 100 JER S, v ks U (U
ERBE - R A - MR, 2 /‘()_UC F 2 B A REARE, 3 BUEROK - BT IR, 4 JUHK -
A AR B R 2, 5 ﬁlﬁ"ﬁl‘m & - 73R g sEay)

Akihito Nishiyama!, Masahiro Shlleu2’3, Noriyuki Kodera?, Yuriko Ozeki', Kouta Mayanagi®,
Takehiro Yamaguchi®, Sohkichi Matsumoto' (!Dept. Bacteriol., Niigata Univ. Sch. Med., >*NanoLSI,
Kanazawa Univ., *Div. Quantum Beam Mater. Sci., Inst. Integr. Radiat. Nuc. Sci., Kyoto Univ, *Med. Inst.
Bioregulation, Kyushu Univ., >Dept. Pharmacol, Osaka Metro Univ. Med. Sch.)

REMA NV EICE T2 TR OEBE2 BIEL 2 RREEFR
Solutlon scattering towards details in flexibility of intrinsically disordered proteins
OfK 154 |, Sl 8 B 82 1 JF B ARRER | 11l S50 2, A s 2 il BB (V0K - B
AW, 2 FEKPE - BEWERE - AN AE)
Masahiro Shimizu', Ken Morishima!, Aya Okuda!, Rintaro Inoue', Akihito NishiyamaZ,
Sohkichi Matsumoto?, Masaaki Sugiyama! (\KURNS., Kyoto Univ., >Dept. Bacteriol., Niigata Univ. Sch.
Med.)

HIBECH T IPTFOEEEIEZD

Visualizing molecular dynamics of phase separation
O £—H FEREX - RRIEREEZ)

Eiichiro Mori (Dept. Future Basic Med., Nara Med. Univ.)

bWIC
Closing Remarks

3SCA HHEELILBEDEHRYESE

Information physics of spontaneity and response
FHITEEHR [£&0EHRnES

F—HFAH— FX—F EDERERE5—), BF BE (KRKXZ)
Organizers: Kazuhiro Aoki (ExCELLS), Satomi Matsuoka (Osaka Univ.)

09:00~11:30
C£15 (&H#=E 221 (2888 2F)) Room C (Conference Room 221 (Bldg. 2, 2F))

Physical understanding of information in living systems lies at the leading edge of biophysical studies. The advances in
super resolution microscopy and accurate manipulation and measurement techniques have highlighted various
unexpected behaviors of molecules and cells under collective motion, which reveals that the essence of the information
underlies in the precisely quantified data acquired under the “living” state. In this symposium, we introduce the attempts
to investigate the dynamics of living systems in the intrinsic state and in response to the extrinsic stimulus to explore the
principles of spontaneous generation, transmission, and processing of biological information.

3SCA-1

NI TFUTEROEREBENDRE | MRFORBEEXSUT 1 —

How bacterial turbulence responds to spatial structures: controlling vortical order and chirality
OWH K#E CGRRURE: - B - Y

Daiki Nishiguchi (Dept. Phys., Grad. Sch. Sci., Univ. Tokyo)
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3SCA-2 Force transmission via dynamic stretching of Talin as revealed by quantitative live-cell single-
molecule imaging
Sawako Yamashiro!, David M. Rutkowski’, Ying Liu', Kelli Ann Lynch*, Dimitrios Vavylonis?,
Naoki Watanabe'? ('Kyoto Univ. Grad. Sch. Biostudies, Kyoto, *Dept. Pharmacology, Kyoto Univ.Grad.
Sch. Med., Kyoto, *Dept. Physics, Lehigh Univ., PA/USA, *Univ. of South Florida, FL/USA)

3SCA-3 BF LNV TORRIERDOFEDL 5 ERH IA L 2 FEDOHREEERT
Understanding cooperativity between skeletal myosin molecules by evaluating information
transmission capacity of myosin molecules
O3 Jtwl CGRETRY: - ke #)
Motoshi Kaya (Grad. Sch. Sci., Univ. Tokyo)

3SCA-4 Characterization of activity-dependent mechanics of the cell cytoplasm
Hiroyuki Ebata, Daisuke Mizuno (Fac. Sci., Kyushu Univ.)

3SCA5 AREBETORFEEIC S 2 HRERBEOEEHR
Quantitative analysis of cytoplasmic fluidization during germination in fission yeast
OF A —# (ExCELLS/ZEA:A)
Kazuhiro Aoki (ExCELLS/NIBB, NINS)

3SCA-6 Ny TUTEXEFDES € EWE
Fluctuation and response of bacterial collective swimming
OBBI F— ORILKRA: - BESHWED
Shoichi Toyabe (Applid Physics, Tohoku Univ)

3SEA  HERAD X JHEEF DR & BEEDIEIE - ik X ¥ 2 JIRICK BEH
Mechanisms for the formation and functions of cellular meso-scale structures: unravelling by
advanced imaging methods

F—HFA¥ - THRE (REXY), #BE A (MHERERITAEREXE)
Organizers: Shunsuke Shimobayashi (Kyoto Univ.), Akihiro Kusumi (OIST)

09:00~11:30
E£i5 (£#%E 224 (258 2F)) Room E (Conference Room 224 (BIdg. 2, 2F))

To understand how cells work, biophysicists are now discovering the mechanisms by which mesoscale subcellular
molecular complexes are formed and function. This approach, particularly that using advanced microscopic imaging
methods, is turning out to be very fruitful. Meso-scale, often between 3 and 300 nm, is an interesting spatial scale where
non-living nano-scale molecules are assembled to start exhibiting the clear features of micron-scale living cells.
Furthermore, recent research advances on the liquid condensates are further activating meso-scale investigations.
Therefore, this symposium will focus on this very hot topic of meso-scale structures/events, including liquid signaling
platforms, myosin-motor-driven cargo-membrane sculpting, subsynaptic meso-domains, DNA breaks, and fundamental
material properties of biomolecular condensates. We hope to make this symposium a place where, together with the
audience, new fundamentally important ideas emerge toward the understanding of how subcellular meso-scale structures
form and function.

oI
Opening Remarks
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3SEA1 R LD/ RFEEHRIPEROZEFMESeHETIEBE L LY, EHAOEHEEZ{BES LS
Nano-liquid platform on the plasma membrane that integrates receptor signals for cancer
promotion
Taka-aki Tsunoyama', Christian Hoffmann?, Daiki Sasaki!, Bo Tang!, Koichiro M Hirosawa?,
Yuri L Nemoto*, Rinshi R Kasai?, Takahiro K Fujiwara®, Kenichi GN Suzuki®?, Hiroki Ishikawa',
Dragomir Milovanovic?, Akihiro Kusumi'?® ('Okinawa Inst. Sci. Tech. Grad. Univ. (OIST), >German
Cent. Neurodegenerative Diseases (DZNE), 3Inst. Glyco-Core Res. (iGCORE), Gifu Univ., *Biosignal
Res. Cent., Kobe Univ., >Inst.Integ.Cell-Mat. Sci. (WPI-iCeMS), Kyoto Univ.)

3SEA-2 Membrane reshaping by myosin-lipid interactions
Claudia Veigel (Department of Cellular Physiology, Ludwig-Maximilians-University Munich)

3SEA-3 Emergence of highly ordered meso-structures of multivalent synaptic proteins in living cells
Hirokazu Sakamoto (Grad. Sch. Med., The Univ. Tokyo)

3SEA-4 Magnet tweezers studies of PARP binding at single and double strand DNA breaks
Justin Edward Molloy!, Nicholas A.W. Bell? (\Francis Crick Institute, London, UK, *University
College London, Gower Street, London, UK)

3SEA-5 HREANESBEX Vv REOTKR. it €L TiRkEe
Elucidating the formation, material properties, and functions of biomolecular meso-scale
condensates
OF#k et (HUER A% iPS AINLHFSERT)
Shunsuke Shimobayashi (CiRA, Kyoto University)

bW
Closing Remarks

3SFA KIS K BKEBDRE D 5 E 2 3 EW5FiEE

Biomolecular functions based on heterogeneous hydration dynamics

F—HFAY¥— SFKEE (EERTHETRA), FHERE GUEKXS)
Organizers: Masahiko Imashimizu (AIST), Masafumi Hishida (Univ. of Tsukuba)

09:00~11:30
F 15 (2% 231 (288 3F)) ~RoomF (Conference Room 231 (Bldg. 2, 3F))

How does a biomacromolecular complex like an enzyme work accurately and regulatory in water solvent system
dominated by thermal fluctuations? The key to understand this question lies in the fact that, due to hydration, the
thermal motions involved in biomolecular functions are temporally and spatially heterogeneous. For example, the
collective intermolecular dynamics of protein and water molecules, which are overlapped in the sub-THz frequency
region, may be relevant for expressing protein functions. In this symposium, we will attempt to discuss new directions
regarding the unexplained phenomena in biomolecular functions based on the measurements of intermolecular
dynamics, such as THz-TDS, fs-RIKES, microwave dielectric relaxation and NMR, and the physicochemical theoretical
approach.

3SFA-1 YITFINIVYHEBHFHICED 5 23 BRFANDOIEHRNER  FERMATICE SV EHR
Nonthermal Effect of Sub-THz Irradiation on Protein Hydration: Study Based on Dielectric
Relaxation Measurements
O4K EE, 10 H—, i B (ERT)
Masahiko Imashimizu, Jun-ichi Sugiyama, Masahito Tanaka (41S7)

-S93 -



3SFA-2 YT FINIVYRBSHE SN KB RPOZ /N7 ED NMR &% AV -BIREERER
Analyses of structural dynamics of proteins in aqueous solution irradiated with sub-THz
electromagnetic waves by using NMR spectroscopy
Offizk = LA E !, 436K 12 2 (TR RS Bk R e R, 2 i Sl & i 7epT 42
[ S RE2 ot i)
Yuji Tokunaga!, Koh Takeuchi!, Masahiko Imashimizu? (Grad. Sch. Pharm. Sci., UTokyo, >2CMB,
AIST)

3SFA-3 KIS * O BEDEKEICL 2EEFTFOBREEEBEEL
Solubility and structural changes of biomolecules as a function of water content in hydrated
ionic liquids
O 257 GREERIRY: 3758)
Kyoko Fujita (Tokyo University of Pharmacy and Life Sciences)

3SFA-4 7L MR UBEA-HRPIRICLZEREOEIEBBS 1 F I OB - £FFFIC
mFT
Probing the low-frequency dynamics in condensed phases by femtosecond Raman-induced
Kerr effect spectroscopy: Toward biomolecules
O W (T3 - i)
Hideaki Shirota (Grad. Sch. Sci., Chiba University)

3SFA-5 WATER: THE FORGOTTEN BIOLOGICAL MOLECULE THAT CONTROLS LIFE
Biman Bagchi (Indian Institute of Science, Bengaluru)

3SFA-6 22N EOBEREILICHT 5 KFKDIRE
Role of Hydration Water in Protein Conformational Stabilization
OZEH B OB A BLE TR AR
Mafumi Hishida (Dept. Chem., Tokyo Univ. Sci.)

3SHA HEAEOEMMIEFIC~ERBEICH TR EEE~

Biophysical membrane responses: structure and motion in biological activity

F—HFA¥— hfE EE (KRAILKXE), JIOHE (FHKXZE)
Organizers: Ikuhiko Nakase (Osaka Metro. Univ.), Yoshimasa Kawaguchi (Kyoto Univ.)

09:00~11:30
H£15 (2% 234 (258 3F)) RoomH (Conference Room 234 (Bldg. 2, 3F))

In biological activity, biomembranes participate in responses for acceptance/rejection of stimulation and structural
formations including e.g., cellular uptake, migration, proliferation, and cell death. Understanding and controlling
biophysical responses/mechanisms-based membrane systems are highly anticipated to be next-generation therapeutic
methodologies for further achievements of disease regulation such as cancers. In this proposal symposium, advanced
research technologies and achievements of visualizing and controlling membrane traffic, release of extracellular
vesicles, self-organization of tissue formation, exploiting physics and physical chemistry for imaging and analysis of
membrane characterization with antimicrobial peptides, biophysical assessment and biological applications (especially
drug delivery) of membrane disruptive peptides from the fusion viewpoints of biophysics, molecular cell biology,
chemistry, and chemical biology will be presented, and membrane-based therapeutic methodology will be discussed.

FL&IC
Opening Remarks
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3SHA-1 HENTF K LL-37 vs HNP1 B4 TV aAF X5 T 1 T3hROREEEH
The mechanistic studies of double cooperative effect between antimicrobial peptides LL-37 and
HNP1

ORI ik CRKAERT)
Kaori Sugihara (/IS, The Univ. of Tokyo)

3SHA-2 IS OHIEIC & 2 ML R1TE O HIEH
Control of collective cell migration by cell-ECM interactions
O Il (BALZEWFZERT)
Masaya Hagiwara (RIKEN)

3SHA-3 BIEEMNTF N EHRE U MRERENTF FORR
Development of cytosolic delivery peptides by attenuated membrane lytic activity
O #IE, ZA 18 (5K - AL#F)
Yoshimasa Kawaguchi, Shiroh Futaki (Inst. Chem. Res., Kyoto Univ.)

3SHA-4 RENTF NICK 2 IBEBEANORRMER : HREIFEHHFES IaL—Tar
Selective action of antimicrobial peptides on lipid membranes: Coarse-grained molecular
dynamics study
OfH # (RjILK - ZE5ERT)
Wataru Shinoda (R/IS, Okayama Univ.)

3SHA-5 LRMERL S DI VY — LD RO T
Molecular mechanisms of asymmetrical exosome release from polarized epithelial cells
OfiaH JEHI (RALKEE - A akh)
Mitsunori Fukuda (Grad. Sch. Life Sci., Tohoku Univ.)

bW
Closing Remarks

3SJIA  RERDSHEARENDEICIEE
Understanding the Principles of the Adaptation of Photosynthesis to Diverse Environments

FRELERHR (A) [HERIEXT 1]
F—HFAY—  LHE (BEETREXE), FMEER (KRAXZ)
Organizers: Yuu Hirose (Toyohashi Univ. of Tech.), Genji Kurisu (Osaka Univ.)
09:00~11:30
JRI5 (SHE 141+142 (1 B8E 4F)) RoomJ (Conference Room 141+142 (Bldg. 1, 4F))

Photosynthetic organisms synthesize organic compounds from water and carbon dioxides using solar energy. They
adapted and expanded over a wide range of environments and sustain all living organisms on Earth. The structure and
function of photosynthetic apparatus change dynamically in response to environmental conditions. In 2023, researchers
from structural biology, plant physiology, biochemistry, and bioinformatics have teamed up to launch a new research
project, "Photosynthetic Ubiquity", which is supported by Grant-in-Aid for Transformative Research Areas (A) from
JSPS. In this symposium, the members of this project will discuss approaches to elucidate the molecular principles of
adaptation of photosynthetic supramolecular complexes to diverse environments.
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3SJA-1

3SJA-2

3SJA-3

3SJA-4

3SJA-5

Structure of cyanobacterial photosystem | complexed with ferredoxin and cytochrome c6 at 1.97
A resolution

Jiannan Li'?, Noriyuki Hamaoka'~, Fumiaki Makino®*, Akihiro Kawamoto!?, Keiichi Namba®*?,
Christoph Gerle!, Genji Kurisu>® (\nst. Prot. Res., Osaka Univ., *Grad. Sch. Sci., Osaka Univ., >Grad.

Sch. Front. Bio., Osaka Univ., *JEOL Co., Ltd., " JEOL YOKOGUSHI Res. Lab., Osaka Univ.)

FZ7I24 FERICB T 2BNSRPFREDEE AFM ICK B 1t

Visualization of dynamic higher-order molecular structure of thylakoid membranes by HS-AFM
Ol K, 194 HeER (RRK - B)

Daisuke Yamamoto, Yudai Nishitani (Fac. Sci., Fukuoka Univ.)

KEAREHERAE ICS (T BRTECARE OREEA

Understanding environmental adaptation mechanisms in photosynthetic light-harvesting
proteins

OFF g Fot 12, i B, SR 3 1, e g 12 (V0K - SeimiE, 2 30K - BED)

Keisuke Saito!-2, Masaki Tsujimura!, Takumi Kagimoto', Hiroshi Ishikita'? ('"RCAST, Univ. Tokyo,
2Grad. Sch. Sci., Univ. Tokyo)

ARB 2 NIEICEBERT YT — DREBEICHRE DREH

Decoding the environmental adaptation strategies of biological machineries via ancestral
proteins

TR T BV 2, 207 13, OBk W2 (U RERRAE - ALRREFSE v & — 2 RS A o
KN4 FH A T2 2 3HEHEK - AaGH)

Yuko Tsuchiya', Ryuhei Minei?, Atsushi Hijikata®, Tsuyoshi Shirai? ('Artificial Intelligence Research
Center (AIRC), National Institute of Advanced Industrial Science and Technology (AIST), *Department of
Bio-science, Nagahama Institute of Bio-Science and Technology, 3School of Life Sciences, Tokyo
University of Pharmacy and Life Sciences)

EHSHBBE O T /NI TFUTOXEIEL
Structural basis of chromatic acclimation in Cyanobacteria
ORWE M (BRFHFLK - L)
Yuu Hirose (Toyohashi Univ. of Tech. Dept. of Eng.)

3SKA  FESHIREY O FIEEM ~BRBEMN L S ATHRE T~

Our Potential as Earthly Organisms: From Extremophile Microbes to Artificial Cells
CREST/& 2451} [5/ LK)

F—AFM Y- HiEA— (REKXZ), BAEHF (FEMEHREFERE
Organizers: Norikazu Ichihashi (The Univ. of Tokyo), Shino Suzuki (JAXA)

09:00~11:30
=15 (£H% 1314132 (1 B8 3F)) . Room K (Conference Room 131+132 (Bldg. 1, 3F))

The recent discovery of new microorganisms with extraordinary characteristics has extended the possibility of living
organisms on Earth. Similarly, the recent synthesis of artificial cellular and non-cellular systems has revealed what life
could potentially be. As a result of these studies, we have come to realize that the potential of living systems on Earth,
including human beings, is much greater than previously thought. In this symposium, we have invited researchers who
are actively studying microorganisms in extraordinary habitats or synthesizing artificial systems with extraordinary
properties. We hope that this symposium will provide an opportunity for researchers from different fields to broaden
their perspectives on living things.
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3SKA-1

3SKA-2

3SKA-3

3SKA-4

3SKA-5

3SKA-6

LI
Opening Remarks

HBREATE PRI EESTHTRP I E

Lessons from the In vitro construction of the “Central dogma”

Oilit fa— 123 (K - &L, 2 WK - Rk, 3 WK - EYEE)

Norikazu Ichihashi'*? (!\Grad. Sch. Arts and Sci, Univ Tokyo, *KIS, Univ Tokyo, 3UBI, Univ Tokyo)

EEEEORIHRFIAERER X I =X L

Uphill energy transfer mechanism for photosynthesis performed by far-red light in an Antarctic
alga

O/ BB, I BN 2, 580 883, )5 AR 4, mith B— 35, %05% 0Z 2, s Rk 2,

fu b PRI O, T o 7, BT R, 8, /N HReE 0, T MRk 2, KA IBE] 10, B B Y,

VG S 12, B0 A T (VSRR - BREEE, 2 m AR - A, 3 BUIEK - B 4 KR SR -
HEYPEIR, S WRURK - ey, O SLAHE - WRERE AR, T AT - AW, 8 SRR ALK - BEL O dhg
K- BT, 10 BHUK - #OF, VEEE - 7 A - R 2 RN - T2 A

Makiko Kosugi!, Masato Kawasaki?, Yutaka Shibata’, Kojiro Hara*, Shinichi Takaichi®,

Naruhiko Adachi?, Toshio Moriya?, Yasuhiro Kamei®, Sakae Kudoh’, Yasuhiro Kashino®,

Hiroyuki Koike®, Toshiya Senda?, Syuji Ohtani'?, Atsushi Toyota!!, Hiroyo Nishide!2, Jun Minagawa'
('Div. Env. Photosyn., NIBB, *SBRC, IMSS, KEK, *Fac. Sci., Tohoku Univ., *Fac. Biores. Sci., Akita Pref.
Univ., >Fac. Life Sic., Tokyo Univ. Agri., *Trans-Scale Biol., NIBB, "Biosci., NIPR, 8Grad. Sch. Sci., Univ.
Hyogo, °Fac. Sci. Engineering, Chuo Univ., "’Fac. Education, Shimane Univ., ''Dep. Genomics
Evolution. Biol., NIG, 2Data Integ. Analys. Fac., NIBB)

i3-screening for an emergent protein function designed by an ML-based generative model
Shunshi Kohyama, Béla Frohn, Leon Babl, Petra Schwille (Max Planck Institute of Biochemistry)
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