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1MSF

NYGIWEAF I ADRFEHR : RIFAA—T 2T, A, XT 1 HIVIEA
Unlocking Vesicle Dynamics: Advanced Imaging, Al, and Biomedical Applications

#—#HF A ¥ — : Seohyun Lee (REKXF), #H FB (FitXF)
Organizers: Seohyun Lee (The Univ. of Tokyo), Hideo Higuchi (Tohoku Univ.)

18:50~20:30
F &5 (R¥% 202) RoomF (Meeting Room 202)

This symposium introduces advanced analytical methods and imaging techniques to explore vesicle dynamics and their
broad implications in biology and disease. Topics include cutting-edge approaches to vesicle transport analysis using
advanced imaging techniques and artificial intelligence, comprehensive studies on microbial vesicles with potential

applications in vaccine development, and pioneering efforts to understand molecular machinery through exosome
engineering as well as synthetic vesicle membrane research. Notably, the symposium will highlight MINFLUX, a
revolutionary super-resolution imaging technique recently published in Science, which enables nanometer-scale insights
into molecular mechanisms within live cells. By integrating diverse biophysical perspectives with the latest techniques,
this session seeks to enhance our understanding of vesicle dynamics and their implications in the biomedical field.

1MSF-1

1MSF-2

1MSF-3

1MSF-4

1MSF-5

Al #ili & 7B U 7= £ akx OB IS 7 T

Al-Powered Characterization of Vesicle Transport in Live-Cell Systems

O4 vear (FEAE)

Seohyun Lee (The University of Tokyo)

High-precision tracking of kinesin-1 stepping inside cells using single- and dual-color MINFLUX
nanoscopy

Takahiro Deguchi!, Tobias Engelhardt?, Nikolay Sergeev?, Malina Iwanski*, Roman Schmidt?,
Christopher Heidebrecht’, Savannah Cattarius®, Lukas Kapitein®, Timo Zimmermann', Jonas Ries’
('European Molecular Biology Laboratory, *Abberior Instruments GmbH, *Max Perutz Labs, University
of Vienna, *Utrecht University, University of Heidelberg)

Structural analysis and advanced live imaging reveal vesicle dynamics of SID1-mediated uptake
of large dsRNA molecules

Akira Takai'2, Kaoru Kumazaki®, Toshikuni Awazu®*, Taketoshi Kambara?, Shunya Murakoshi?,
Takafumi Kato®, Masahiro Hiraizumi®, Yoshiaki Kise?, Tsukasa Kusakizako?, Tomohiro Nishizawa’,
Yasushi Okada!-248%10 Osamu Nureki® ('Grad. Sch. Med., Univ. Tokyo, >BDR, RIKEN, 3Dept. Bio. Sci.,
Grad. Sch. Sci., Univ. Tokyo, *Grad. Sch. Front. Biosci., Osaka Univ., *Dept. Biochem., Univ. Oxford,
°Grad. Sch. Eng., Univ. Tokyo, "Grad. Sch. Med. Life Sci., Yokohama City Univ., *Dept. Phys., Grad. Sch.
Sci., Univ Tokyo, *UBI, Grad. Sch. Sci., Univ. Tokyo, ""WPI-IRCN, IAS, Univ. Tokyo)

Bacterial Membrane Vesicles: Biology, Functions, and Medical Applications

Ryoma Nakao, Takehiro Yamaguchi, Kimihiro Abe, Yukihiro Akeda (Dept Bacteriol. I, Natl. Inst. Infect.
Dis., JIHS)

Creation of biological phenomena using asymmetric vesicles

Koki Kamiya (Grad. Sch. Sci. & Tech., Gunma Uniyv.)
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1MSG EFOSIHVWEEYYEZOIOL T4 7
Frontiers in Biophysics Spun by the Society of Young Scientists

F—HFAH— B XH (LBEXT), BH BEF @FXF)
Organizers: Mitsuki Shibagaki (Hokkaido Univ.), Masako Fujii (Kobe Univ.)

18:50~20:30
<15 (8¥% 203) 'Room G (Meeting Room 203)

The Society of Young Scientists has played an important role in training future generations in scientific research. In
biophysics, the Society of Young Scientists in Biophysics started its activities before the foundation of the Biophysical
Society of Japan and has produced many prominent researchers. This symposium aims to present the latest development
of the Society of Young Scientists in Biophysics and the state-of-the-art science of young researchers who have been
involved in the recent advances of this Society.

LIS
Opening Remarks

1MSG-1 BEBRO H BHENT F FOBBLHEES S Z0OS#E 5 SEFFEOFTME
Solubilization strategy of aggregation-prone antimicrobial peptides and evaluation of their
diverse multimerization properties
Mitsuki Shibagaki, Jeremia Oktavian Chrisnanto, Kosuke Maeda, Tatsuya Arai,
Dessalegn Abeje Tefera, Hiroyuki Kumeta, Fumi Hirai, Tomoyasu Aizawa (Grad. Sch. Life Sci.,
Hokkaido Univ.)

IMSG2  ARMRPSRATELVANINIANIAART D > DOSHM
Diversity of Viral Heliorhodopsins Uncovered through Spectroscopic Analysis
ORE # (LK - BEL)
Ritsu Mizutori (Grad. Sch. Eng., Nagoya Inst. Tech.)

1MSG-3 WET7 7 F > O EL
Microtubulation of the bacterial actin
Ot Rt 12 A AEF 1, = H HEA 23, 3k 847 14, Robert C. Robinson' (1 FJILIK - $&55 874k
e, 2 KRIRAK - BEBl, 3 KBRAK - B, ¢ MK - ARG ERRE S 1 s v v 271
K - A LE)
Daichi Takahashil-2, Nobutaka Numoto', Makoto Miyata>?, Jian-Ren Shen'*, Robert C. Robinson'-
('RIIS, Okayama Univ., >Grad. Sch. Sci., Osaka Met. Univ., >’OCARINA, Osaka Met. Univ., *Grad. Sch.
Environ. Life. Nat. Sci. Tech., Okayama Univ., *Sch. Biol. Sci. Eng., Vidyasirimedhi Inst. Sci. Tech.)

IMSG-4  EE{E ATP BREBERICFEOBAICE DL Ky 7 XHIHE
Mechanism of redox regulation by region specific to chloroplast F,F,-ATP synthase
ORKILERER 1, Fibk f— 2, A il (VSRR GRITERT, 2 MR, 3 EIFE R b
Ki)
Kentaro Akiyama!, Ken-ichi Wakabayashi?, Toru Hisabori® (! The National Institute of Advanced
Industrial Science and Technology, *Kyoto Sangyo University, >The Graduate University for Advanced
Studies)

1MSG-5 BEBT B LORISRERE AV 7 & EBEB R EEE SR AAD OfiE#E O FA
Structural and kinetic insights into the catalytic mechanism of acetoacetate decarboxylase AAD
OFH B A 12, Rindfleisch Soren'2, Auer Florian'2, Gingeleit Lukas'-2, 3 3%# 3, Bielecki Michael?,
Rabe von Pappenheim Fabian'-2, Penka Elke'-2, Kluger Ronald*, 3% [l #%## 3, Tittmann Kai'2 (! 7
FA YR TSRS MPL AR 7y 7 4 v YK BERAMERRE ¢ b o bk -
L)
Masato Ishizakal?, Séren Rindfleisch'-2, Florian Auer!?, Lukas Gingeleit'-2, Tat Cheung Cheng?,
Michael Bielecki?, Fabian Rabe von Pappenheim!~, Elke Penka'-2, Ronald Kluger*, Eri Sakata?,
Kai Tittmann'-? ('\Dept. Mol. Enzymol., Univ. Géttingen, *Multidisciplinary Sci., MPI, *Inst. Auditory
Neurosci., Univ. Med. Center Géttingen, *Dept. Chem., Univ. Toronto)
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1MSG-6

1MSG-7

HHlE SMC #E&FIE DNA £ 7 X > MERIEEICE >TDNA L2—FmIC k5> 205 - 3
b )

DNA Segment Capture Drives Unidirectional DNA Translocation of a Prokaryotic SMC
Complex: A Multiscale Simulation Study

OWNAER, 79 v y—= Yany= SFI ), Bl 22 (GRS - 3%

Masataka Yamauchi, Giovanni Brandani, Tsuyoshi Terakawa, Shoji Takada (Dept. of Biophys., Kyoto
Univ.)

F—AN—ZRB[ERN X2 T2 3ab—2a &FRALE, R#TLVHCARBROAILE
TREEREAT

Creation of the medium-chain alkane producing enzyme by using the enzyme database search
and the docking simulation

OLE 5, ATk W, HE A (K - e/~ 4 )

Hisashi Kudo, Akihiko Kondo, Tomohisa Hasunuma (Engineering Biology Research Center., Kobe
Univ.)

bW
Closing Remarks

IMSH BEODZ /N7 EXRFAREREDE

Recent developments in protein hydrogen visualization in Japan

F—HF4A Y- Hh FHEA CrRIEAZE), FRFE fX (QST)
Organizers: Ichiro Tanaka (Ibaraki Univ.), Kazuo Kurihara (QST)

18:50~20:30
H &5 (2% 204) RoomH (Meeting Room 204)

Determining the positions of hydrogen atoms in biomolecules is an essential theme in life science. A groundbreaking
neutron detector developed in Japan about 30 years ago has spread to research reactors around the world and has been of
great help in determining hydrogen positions. Nowadays, neutron analysis technology is steadily improving thanks to

the next generation of accelerator-based neutron sources in Japan and US. On the other hand, cryo-EM has also been
attracting attention for its ability to obtain hydrogen position information, and we are now in an era where Al can predict
the structure of biomolecules one after another. In addition to classical neutrons, we will consider future directions,

including recent efforts to visualize hydrogen position information.

1MSH-1

1MSH-2

1MSH-3

1MSH-4

BA L FRITEBZ P00 & LA HRHBRRK

Introduction and current status of neutron diffractometers worldwide

Oy FHafl (F3RAK:)

Ichiro Tanaka (/baraki University)

TOF BUBS 5 Rrp M FEIHT4EE iBIX DIRK & FRETE

Current status and future prospects for TOF type single crystal neutron diffractometer iBIX
Katsuhiro Kusaka, Terutoshi Sakakura, Haruki Sugiyama (NI4PC, CROSS)

Measurement of hydrogen properties using cryo-EM and ED

Koji Yonekura'? ('RIKEN SPring-8/, 2IMRAM, Tohoku University)

FHEFDHIAY M X MERBINICEZ2BWAY YV F— AOKMBEDHE

Neutron D/H contrast crystallographic study of hydration structure of hen-egg-white lysozyme
OZNr #oA7 1, F475 81 2, 05015 2, HHh BT 3, HF BRah 4+ (U B0K - A8, 2QST, 3 KK - BE
T, “CROSS)

Toshiyuki Chatake!, Tomoko Sunami?, Satoru Fujiwara?, Ichiro Tanaka?, Katsuhiro Kusaka* (\KURNS,
20ST, 3Grad. Sch. Sci. Eng., Ibaraki Univ., *CROSS)
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1MSH-5 AONTEDEHDPHOPEETH A9 5, -PFMEFE N NMR PRS2 EHNTF NS
A OBLAFROVEIORE & 7 OFI -
Designing main-chain flexibility of proteins. Principle of site-specific relaxation of peptide bonds
and an application in protein design
OF# 459  (Fhits)
Kaori Chiba (National Institute of Technology, Ibaraki College)

1MSH-6 BEREAVEZCNVERTEFEREBORRICE T TR ERFR
Monochromatic Neutron Diffractometers for Protein Crystallography at Present and in the
Future in Japan
OZEJE F153 1, G Er SoWY 1 TR B35S 1, AT A% R 2, RJR miRE 3, 28 RAT 4, kb AR RHR 4,
SPEP BE LS, R ORER LS ('QST - &AM, 2 JETF-J8HE - BraBRmrgedn, 3 5T IR - J-PARC t,
AHUK - AW, S T-32K - cQUEST)
Kazuo Kurihara', Fumiaki Kono', Rumi Shimizu', Itaru Tamura?, Takashi Ohhara3,
Toshiyuki Chatake?, Rintaro Inoue*, Yu Hirano'-*, Taro Tamada'® (\iQLS, OST, 2New Res. Reactor
Promo. Office, JAEA, *J-PARC Center; JAEA, *KURNS, Kyoto Univ., >cQUEST, Chiba Univ.)

IMSI B NTBTHA L ADFL

Invitation to Protein Design

F—HFAHF— g BFE (DFREHER, R E GELCZHER)
Organizers: Takahiro Kosugi (IMS), Ai Niitsu (RIKEN)

18:50~20:30
| &15 (£5#% 205) Room | (Meeting Room 205)

The field of protein design has been honored with the 2024 Nobel Prize in Chemistry, highlighting its transformative
potential and the promising future. Now, the technology is expected to be of interest to many researchers and to be

applied across a broad range of research fields. In this symposium, talented early-career researchers introduce their
cutting-edge technologies, the latest advancements, and forthcoming challenges in protein design and its applied fields.
We aim to provide useful information for researchers in diverse fields, enabling them to incorporate protein design

technologies into their own research. Furthermore, we hope this symposium serves as a catalyst for innovations and
increased excitement in protein design.

L BIC

Opening Remarks

Al BBINLARFTHL  BONTHEE, ZO%AN

Al-guided biomolecule design: protein and beyond

O # (JLEKY: - kkT)

Yutaka Saito (Dept. Front. Eng., Kitasato Univ.)

ENTILTVZILERY FT—VBREME U BRY T 2 EORMRE

Development of enzyme redesign strategy combining evolutionary algorithm and network theory
Ol #E (R - %)

Shogo Nakano (Grad. Div. Nut. Sci., Univ. Shizuoka)

Molecular Programming Using De Novo Designed Proteins

Zibo Chen (School of Life Sciences, Westlake University)

A Rapid and Universal Pipeline for GPCR Structure Determination through In Silico Construct
Optimization and de novo Protein Design

Hideaki Kato (The University of Tokyo)

EEhIC
Closing Remarks
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1MSJ

T/ LEEDREEMEC  ERERROME
Elucidating the Principles of Genome Organization: Bringing Together Theory and Experiments

7+ —2# 74 ¥ — : Giovanni Brandani (FR&X%), A% HKR (QST)
Organizers: Giovanni Brandani (Kyoto Univ.), Hidetoshi Kono (QST)

18:50~20:30
J &5 (£H%E 206) RoomJ (Meeting Room 206)

Functional genome organization emerges from a complex interplay of structural and dynamic factors across multiple
scales. This symposium will bring together experimentalists and theoreticians to discuss key aspects of genome
organization, including the action of SMC complexes, chromatin structure and dynamics, and 3D genome

compartmentalization. By fostering interactions between theory and experiments, we aim to stimulate new insights,
where experimental observations inspire theoretical models and computational predictions guide new experiments. This

symposium includes contributions from diverse perspectives to advance our understanding of genome organization and

create a dynamic exchange of ideas within this rapidly evolving field.

[-46%.5]

Opening Remarks

EE b MIBRAOSRPREFDOLZEH - YENEE

Chemical and physical properties of human mitotic chromosomes in living cells

OH ¥ A (K - ZEH)

Kayo Hibino (/nst. Protein Res., Univ. Osaka)

DNA HRENED S LBHEDIRDIEVEZHAS HICT B

Deciphering the behavior of chromosomes through DNA replication dynamics

OF4 ) (BLFEgeiT A arigreRl 2t > 7 —)

Ichiro Hiratani (RIKEN Center for Biosystems Dynamics Research)

E N/ LT —2BENT / T—2 3 > % BRI U ZKRELHEE L ER

Large-scale comparative analysis of the 3D genome structure for data-driven annotation of the
human genome

O Be—RB (REURA: & AL R 80T

Ryuichiro Nakato (Institute for Quantitative Biosciences, the University of Tokyo)

Enhanced A/B Compartment Assignment: Improved Consistency, Orientation, and Resolution
with HiC-SCA

OV 274 ¥ Fv v A% 2 il FHfg 12 (1QST, 2 THKF)

Justin Chan!, Hidetoshi Kono'? ('iQLS, QST, *Center of Quantum Life Science for Structural
Therapeutics (cQUEST), Chiba University)

Ake—22H7Ta=v b Sccl AU v 7 ZATEBOEEHEERT

Structural and Functional Analysis of Conserved Helical Regions in the Cohesin Subunit Scc1
OARTN BESE, Wi 1 GLHERK - Bedw)

Yoshimi Kinoshita, Tomoko Nishiyama (Grad. Sch. Sci., Kyoto University)

Phase diagram approach to elucidate the organization principle of mitotic chromosome
Tetsuya Yamamoto (/CReDD, Hokkaido Univ.)

JAYFI R A OEYEEY A X3 M e HAT 3 LB LR

A universal theory describes chromatin domain size distributions across species

OB #r Gk - fwFa—)

Shin Fujishiro (FIFC, Kyoto Univ.)

U
Closing Remarks
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