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1SAA
Protein aggregation driven by dynamic solution environments
BBRIRIENREN TSN IEESE
A=HFT49-: FH &£E JuKXF) , B8 #Ha (REKXF)
(Z& - BT RERFRRSD]
Summary:

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. This series of self-condensation processes is controlled by the protein-protein and protein-solvent interactions of
intrinsically disordered proteins, which have dynamic conformations and solvation states. In this workshop, we will discuss the
latest research on the self-condensation process of intrinsically disordered proteins and their future development.

1SBA
Protein large-scale motions revealed by quantum beams -a new era in understanding

protein dynamics-
EFE-LATOEEKIYNIEDORERBEEIL -IVNIBI 1T ABRREOFRET-
A=HF5— 1 IR B (BBERAE) |, B0 B% (SEECRIZFEMIREY-)
(F&£ - ELARERRIRSGD)
Summary:

Biological systems function by constantly changing their hierarchical and inter-hierarchical interactions among
molecules, cells, and individuals. In order to visualize these dynamics, it is effective to approach them using penetrating
quantum beams such as X-rays and neutron beams. This symposium will introduce recent advances in quantum beam
techniques for biophysical research, mainly focusing on large structural changes within and between protein molecules.
Furthermore, molecular dynamics simulation studies combined with the experimental researches, which deepen the knowledge
on molecular mechanisms of the complexed protein systems, will also be shown.

1SCA

Live-cell imaging of bio-metal species

ERRBOSATRNAA-T2Y

g : F MR EE EHRERF )

A=[FAY—- B E—8 (UBEXT) , Tl th (IREERKE)
(ZF& - BT RERFRRSGD]

Summary:

The inorganic ions are essential for life despite their small amounts, in addition to organic macromolecules such as
proteins, DNA, carbohydrates, and lipids. The dysfunction of the homeostasis of these inorganic ion species is involved in
various pathologies. To understand the dynamics and functions of the inorganic species in living things, the observation of their
existence and fluctuation in living cells is necessary. In this symposium, up-and-coming researchers will give talks on
innovative methods for imaging inorganic species in living cells. This symposium is a collaborative symposium with Integrated
Metal-bioscience.

1SDA
Unveil glycans’ function from their dynamical structures. — Cutting-edge challenges
VESHDOENIBEDSIEEEN — S8R - IR RAFT DR STk
A=HF45- = BR (EXREE-ER-RKEMFA) , WO B8 GRILERERIKE)
(F& - BEARERRRH]



Summary:

Glycosylation of proteins is a ubiquitous biomolecular process. It adds extra functions or modulates existing functions
of proteins, thereby affecting a range of cellular processes and diseases. Despite of the complex and dynamical nature of glycan
structures, the recent advances both in experiment and computation enable us to investigate their functions based on the
dynamical structures at atomic resolution, as exemplified in the “glycan-shield” of SARS-CoV-2 spike protein. In this
symposium, we would like to share the cutting-edge challenges in determining functional structures and dynamics of glycans
and discuss the potential future collaborations.

1SEA
Utilization of Advanced Infrared Sources for Biophysical Studies
SRR DFIAIC LB ENIRFIATT
3£ : CREST [FRIZREHEELXMMEDRE - FIiERZE#ME TR IETA NI A DB B |
A=HFH19— &8 5 (BEELIEXRT) |, il Fa (EEFHFRA)
[(ZF& - BN ERERRSD]
Summary:

Infrared (IR) light has been widely utilized for analyzing molecular structure and interaction in biological and organic
materials. Nowadays, new infrared light sources have been developed, such as ultrafast pulsed IR lasers, quantum cascade
lasers, and fiber lasers. These lasers are applicable not only to vibrational spectroscopy on biological molecules but also to
microscopic imaging of biological systems such as tissues and cells. Multi-photon microscopy is one of the most important
applications, which can shed light on deep inside brains. In this symposium, we would like to discuss the possibility of new
infrared light sources in biophysical studies.

1SGA
Frontiers of Protocell Research: Exploring the Origin of Life through a Constructivist
Approach
BIBRRRCLHOTYZID—FI370MIAFRE ERDIEERADIER
A=HFAY - B & CBFARRFEAE) | Tony Z. Jia (RRIEKXF)
(F&£ - ELARERRITSD]
Summary:

The search for the origin of life (OoL) is now entering a new phase, involving researchers from various fields and
incorporating new scientific findings. Especially, the study of artificial cells by a constructivist approach and assembly of
protocells by liquid-liquid phase separation or other non-“traditional” physical processes have been advocating a new
interpretation in OoL studies. This symposium will focus on the frontiers of the construction and assembly of protocells and
artificial cells with novel emergent structures and functions relevant to the origins of life.

1SHA

Autonomous Characteristics of Molecular and Cellular Ensembles: Toward an
Understanding of Biological Functions

AFEE, HREANEORIERFE: EdomilaeDRFERBLT

A=AF4AY—- F 78 (RRKF) , BX BX (ELERZFHAZAH)

Summary:

The autonomous characteristics of molecular and cellular assemblies are of a higher order than can be imagined from the
characteristic of a single molecule or cell, and are the essence of various biological functions. In this symposium, we will invite
researchers who are working on the mechanisms of cell motility, tissue formation, etc., using a variety of advanced approaches.
We will discuss how understanding the autonomous characteristics of molecular and cellular ensembles can advance our
understanding of biological functions.



1SAP

Innovation of drug discovery and medical treatment using supercomputer Fugaku
A=N=-2YE1-9-TEEICLPEIE - EROEN
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Summary:

Drug discovery and medical technologies are being innovated by development of high performance computing (HPC).
Large-scale molecular dynamics simulations performed on supercomputer Fugaku permit atomic-level observation of “slow”
biomolecular processes such as protein conformational transition and protein-drug interaction processes, providing deeper
insight into molecular mechanisms of disease and drug design to overcome it. In this symposium, we will discuss about the
forefront of next-generation molecular simulation techniques for drug discovery and medical treatment.

1SBP

Structure and function of “meso-entangled bodies” in the cell
R Y 1SR DIBIE L 1HE

4 : FMEFEREAR (A) [JORRT—-IREWME]

A=AFH4Y- 28 BB GBFEMAREN) , ILAK K (RRAF)

Summary:

Proteins often assemble to form "mesoscopic" complexes — some ordered and some disordered — to exert their functions
in the cell. Therefore, elucidating their architectures and physical properties is necessary to understand the molecular
mechanisms underlying life phenomena and diseases. In this research area "Cross-Scale Biology", we particularly focus on
mesoscopic structures in the range of 20—500 nm (including LLPS condensates), which we define as "meso-entangled bodies
(MEBs)", because MEBs are thought to be key factors that determine the fate of organisms through the transition from
disordered to ordered states at the mesoscale. In this symposium, researchers working on the MEBs will gather to discuss the
latest technologies and findings, including In-cell AFM, cryo-EM, chemical biology, and LLPS.

1SCP

Topological approaches to understand behaviours of complex biological systems
18> AT ADOIRDEV\ORFIRICHEIT Tz RO D7 O—-F

A=[F4Y-: 2R HE (REKRFE) , HH F CRLFEHAFAR)

Summary:

It is considered that biological functions emerge from dynamics of complex systems consisting from interactions of many
biomolecules. Obtaining logical understandings for behaviors of network systems is strongly required in life sciences. To meet
it, a series of mathematical methods have been developed, by which important aspects of dynamical behaviors are determined
from the topology of networks alone. They have been applied to real biological systems and have made unique achievements.
Recently, we see a series of technical or theoretical progresses, which broaden the scope of applications of the methods. In this
symposium, we will introduce topological approaches to the network system, and discuss future perspectives of them.

1SDP
Phase Separation by Biopolymers: Basics and Applications
SEEBRDFICLFRBIEDEE : BigLiA
A=0FH4Y- bR =T (IaEEXRT) , BH RE (EERIMHESAITN)
Summary:
Although cells organize many biochemical processes in membrane-less compartments via liquid-liquid phase separation
(LLPS), physicochemical properties and molecular details of LLPS consisting of proteins and nucleic acids are still largely
unknown. This symposium contains lectures on the physicochemical basis of biomolecular LLPS and some recent experimental



and theoretical developments to elucidate its structure and dynamics. For example, pressure perturbation spectroscopy, single-
molecule fluorescence microscopy, Raman microscopy, and molecular dynamics simulations for protein LLPS will be
introduced.

1SEP
Physico- and chemical biology using hanomanipulation and micromanipulation
technologies
B ER R BWET 4D TIHNNAADS - DR
A=AFAY- bR B (AbBEXRF) | fRiX 1% (RRKAF)
(ZF&-BLREHRRIZSD]
Summary:

Various nano- and micromanipulation technologies provide novel strategies to elucidate nature in many scientific fields
such as biophysics, physicobiology, and chemical biology. Here, we introduce the cutting-edge topics using nanomanipulation
and micromanipulation technologies with a single molecule sensitivity, chemical biology, optogenetics, and mechanistic
measurements for understanding and controlling cells and organisms. Furthermore, research topics in molecular and cellular
biology from physicochemical perspectives will be discussed. In addition to the talks provided by the five young scientists
including female speakers, poster presentations by the students and postdocs will be selected as speakers.

1SFP
Biophysical responses and biochemical/chemical controlling of membranes for cellular
regulation and future therapy
SRR D S VIYDERIFG L M AR EEBIEIA DL R FI A
A=HFAY - FilE £ (KIRQIZKRT) |, LR AR (REPKF)
(ZF&-BLREHRRIZSD]
Summary:

Biological membranes participate in responses for acceptance/rejection of stimulation and environmental changes from
outside/inside cells, leading to signal transduction and cellular responses including e.g., cellular uptake, migration, proliferation,
and cell death. The biophysical responses/mechanisms-based membrane controlling 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, structures,
penetration, and shape-dependent cellular signaling from the fusion viewpoints of biophysics, molecular cell biology, chemistry,
and chemical biology will be presented, and membrane-based therapeutic methodology will be discussed.

1SGP

Uncovering the design principles of supramolecular assemblies through manipulation
of the structures, dynamics, and functions

RRIBEAHZBTEICEDS

348 : IST TEHFTHARROENN = IRIEIER |
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Summary:

Cells contains various types of supramolecular assemblies ranging from nanometer-scale structures such as protein
complexes and RNA-protein complexes to micrometer-scale structures such as organelles and liquid droplets. A growing body
of evidence suggests that these ordered and dynamic structures regulate various key functions of the cell which were previously
unknown or unnoticed. To uncover the design principles of the supramolecular assemblies, not only identification of the
molecular components and observation of the dynamics, but also manipulation of their structures, dynamics, and functions will
be of crucial importance. In this symposium, we will invite talented early-career researchers in various research fields who are
developing cutting-edge technologies to manipulate the supramolecular assemblies.



1SHP

The Future of Muscle is Now

"A"DAYEZSA

SHE  FMEEME (B) TN YART—ILVBASIFUI ]

A=AFAY— 85K H (KIRKFE) , KU EXED (BFRIZERAMATTRATERS)
(Z&E-BLHREHRRERSD]

Summary:

Muscle is one of the main subjects that have been studied extensively in the field of Biophysics. We can now explain
how the force is produced and assembled at all levels of the hierarchy in muscle; single protein molecule, molecular assembly
(sarcomere), myofibril, cell (fiber) and tissue. Is the end of muscle study approaching? In this symposium, we will review the
current status with senior researchers, and foresee the future advances with researchers at their early- and mid-carriers who

demonstrate originalities and creativities in new methods. At least two abstracts will be selected from posters for oral
presentations. We encourage submissions from students and postdocs.



28H <9RA29H(XK)>
8:45~11:15

2SAA

NMR Studies in Membrane and Peptide Biophysics

NMR TiB3IRERTF RO LN

A=AF45- IR B (EEZKRE) , B8R B8R (dtBEXFE)
[(ZF& - BN ERRRSD]

Summary:

Biomembranes and peptides have always been important research targets in the field of biophysics. In particular, their
interactions and dynamic properties have not yet been fully elucidated, and many cutting-edge studies have been conducted by
applying NMR techniques, which provide information at atomic resolution that is difficult to obtain by other spectroscopic
methods. In this symposium, researchers in these fields are invited as speakers to discuss the results of their research using
NMR methods.

2SBA
Chromatin function as revealed by cutting-edge technique and theory
Seimiili B mTIBSI0VF I HEEED IR
3t PR OEEFREORELRZIO0VFORTIIVIV]
A-HFH49— Bk S RRIEKXTE) , A & (RRIEKRZF)
[(F& - BT RERKRRSGD]

Summary:

Recent advance in genomics and imaging technologies have contributed to understanding the function of chromatin for
gene regulation beyond the canonical role in genomic DNA packaging. To understand the principles of highly organized and
dynamic chromatin architecture, the integrated approaches using various experimental techniques and theoretical modeling are
essential. In this symposium, by we aim to promote discussion by sharing the latest research on measuring and modeling the
biophysical properties of chromatin and the relevance to gene regulation using state-of-the-art techniques.

2SCA

Tackle “Molecular Engine” by Early-career Researchers

REBDFRFEANOEFHAREICSL S

L : FF MRS [REBDFRIFE]

A=HF4T= 2 &F (DFRIFAFTRR) , XKk E48 (DFRIZFHAFTH)
[(ZF& - BN ERRRSD]

Summary:

“Molecular Engine”, design of autonomous functions through energy conversion, has bud by the orchestration of
chemists, biologists, and physicists in the last five years. This scientific concept should be passed down to the next generations
for further development. To this end, early-career researchers in various research fields are trying to elucidate
the energy conversion mechanism of molecular machines and to design novel ones. In this symposium, budding researchers
who will lead this field related to biophysics in the future will give a talk about their latest exciting research results by
developing cutting-edge technologies and future prospects.

2SDA
Innovative label-free nanopore sensing toward biophysical studies and applications
SIREISAIITV—F )R 7EHIC L D EMINBEADRR LA
A=HFAT— lUlE FA GRRKXFE) , E7 # (RESMWRIEXRTE)
[(ZF& - BN ERERRSD]

Summary:
The understanding of the biomolecule structural and dynamic properties has provided a plethora of information about
the roles of various molecules, and leads to the development of innovative industrial enzymes and pharmaceuticals. Among



technologies uncovering biological molecules, nanopore sensing has become attractive since it can study single molecule
properties, such as surface charge, molecular size, shape, chain length, chemical structures and so on. In this symposium, we
will organize the session to present the latest nanopore research for biophysics studies and applications.

2SEA
Unique Spatiotemporal Allostery Emerges in 100nm-Sized Molecular Systems
100nm Y4 XD FEETHRELTFIIEARKFEFOATY—
A=AF4Y-: skl &E (BEEXT) , W EBE (DFRZHARZAR)
[ZF& - BN ERRRSD]
Summary:

Is it possible to explain biological phenomena occurring at the cellular level on the basis of the physicochemical
properties of molecules? Observations focused on the cellular scale provide little information about molecules, while
investigations of molecular structure and dynamics with high spatiotemporal resolution require handling isolated and purified
samples in vitro. However, how and what kind of connections do we need in order to understand biological phenomena? In
modern life science research, the initial selection of the most suitable model organism has a great impact on the success or
failure of later research. In the same way, the selection of an appropriate spatiotemporal scale is important for cutting into the
logic of "cross-scale causality”". From this perspective, we realize that the smallest unit of the molecular system that shows
some correlation with physiological properties at the tissue or cellular level is exclusively concentrated in the 100 nm scale (or
several hundred molecules). In this symposium, we will examine the spatiotemporal hierarchy of the 100 nm scale from multiple
perspectives of biophysics, structural biology, and computational science, and discuss strategies for the evolution of correlation
into causation.

2SFA
Japan-US symposium on motor proteins and associated single-molecule biophysics
A—HF4H— : Kumiko Hayashi (Tohoku Univ.) , Jakia Jannat Keya (NINS)
[(F& - BT RERKRRSGD]

Summary:

This is the second symposium between Japan and USA on motor proteins as a continuation of the first one held in 2021
BSJ meeting. Speakers in this symposium are internationally recognized as experts in the field of motor proteins, and their
associated proteins. We are planning to prepare enough time to have a deep and detailed discussion among the speakers and
audience on these subjects. The symposium topics cover multidisciplinary applications of genetics, bio-engineering, bio-
chemistry, medical science, and physics, which will give us new insights into motor proteins, as well as interesting applications
of existing single-molecule techniques.

2SGA
Advanced Imaging Technologies Leading the Way to “Singularity Biology”
SOF1SVTAEMFREA A—T I Hall
SHE © IFMARISATI S > F 15UT 1 EWEFE
A-AFH4Y- 120 B (BERZAD) |, BE E (ELFAZEFR)
[(F& - BT RERKRRSGD]
Summary:

In order to study the processes that “singularity cells”, considered as minority entities, causing criticality to a multi-
cellular system, comprehensive development of imaging technologies is essential because of its necessary for multi-layer and
multi-modal observation of the dynamics and functions of the cells and the multi-cellular system. To do the end, the research
project “Singularity Biology” have developed a trans-scale microscopy system, AMATERAS, as a basis for imaging. This
symposium introduces the microscopy technologies, including AMATERAS, and advanced probe technologies to visualize
singularity phenomena. We hope that this symposium will lead to the creation of effective collaboration projects on Singularity
Biology.



2SHA

Next-generation biological manipulation pioneered by biomolecular engineering and
low-physical energy logistics
EEDFITRLEMBIRNF—OIAT1YIAT DR REFIRIEF

3t . FMERMABMAR (B) EEDFILRZELEMBIRNF-OIATIIADREICLZRIEKIERE

REPAE(RIRIE]
A=HFY- HE £— (ERXKF) , St BE (FREKF)
Summary:

Optogenetics enabled us precisely and noninvasively manipulate a variety of biological events in vivo such as neural
firing, gene expression, cellular morphological change and so on. To expand the concept of optogenetics toward biological
events in deep tissue which are difficult by using visible light, further paradigm shift of manipulation technology is required.
To achieve this goal, we are focusing on using photothermal effect, ultrasound and magnetic field as novel external-field
technologies to manipulate biological responses even in deep tissues by combining biomolecular engineering of new molecular
systems and low-physical energy logistics. In this symposium, we will introduce cutting-edge researches for next generation
biological manipulation.

2SAP

Information Physics of multi-cellular systems

iR OBEIRESF

LB : FF AR RIS R MEBFE TO B ERDIXF LR RE |

A=AFAY— AW it GRRKRE) |, IO & (BBCFEHFRF) , A8 RE (KIRKF)
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Summary:

Physical understanding of multi-cellular systems is the unxplored frontier in biophysics. Sparked by the rapid
advancements in bioimaging, bioinformatics, symthetic biology and so on, multi-cellular systems are becoming a promising
target of biophysics. In this symposium, we showcase the attempts to investigate the design principles of multi-cellular systems
by using or integrating the methods of physics, informatics, and other disciplines.

2SBP
High-performance computational biophysics with supercomputer Fugaku
SEZAVEEEETRICSEMIE
3HE : [EEIRRAINMNEI DI S AIREF - HHRED FEHFICL MRS FEVEDRFA
A=AFAY— ¥k B’fE BEXFE) |, X B (ER(LFEHAFAN)

[F& - BN ERRRSD]
Summary:

Computational approaches are becoming increasingly important in biophysics, not only for simulations but also for the
detailed interpretation of various measurement data. In particular, with the recent launch of modern supercomputers such as
Fugaku, enormous computational resources have become available, and new computational methods and applications that were
not computationally feasible in the past are becoming possible. In this symposium, we invite researchers who conduct cutting-
edge high-performance computations. We discuss current computational research using supercomputers as well as future
directions of computational biophysics.

2SCP
Design of biomolecules, protein, RNA, and DNA
EEDFDOAIH : V(O RNA, DNA
A=[F4Y-  HE BR (DFRIFWFR) , B8 BicT (BEEXF)
Summary:
The biomolecules, protein, RNA, and DNA, control cell functions. The design technologies for the biomolecules and



their interactions have been greatly advanced, which made it possible to create a wide range of biomolecules not existing in
nature. In this symposium, each of the biomolecular design geeks will present the basics of the design technology and latest
results. We then discuss about future perspectives to create novel biomolecules.

2SDP

Metal-ion regulation of enzyme dynamics

SEA AV HIEIC L SEEDENRE

A-0FH4Y-: #H EF (FEEILAZF) , &l Ea FEKXF)
[ZF&E - ELRRERRRSGD)]

Summary:

Enzyme function closely correlates with its structural dynamics, and is often regulated by metal-ion binding. In many
cases, metal-ions bind to enzymes rather weakly, and induce protein conformations or conformational ensembles. This essential
structure-function relationship is an attractive but difficult target to be analyzed. The invited speakers present challenging efforts
on enzymes, such as cutinase, RNaseH, and DNAzyme, which are regulated by Ca>* or Mg?*. We hope that discussions based
on presented biophysical data could facilitate us to understand real dynamic views of metal-enzyme interactions.

2SEP

Dynamic translation: from initiation to the end

H4FIYIREER TOREISEDDET

A=[FAY-: FHE RA (KRKXZFE) |, 5 =i (KIRKXZF)
[(F& - BEARERERRSD]

Summary:

Translation on ribosomes is a fundamental biological phenomenon that requires strict spatiotemporal regulation and
quality control. Since translation is a multi-step reaction, it is necessary to clarify the details of each step in order to understand
its whole glance. Recently, with advancing and developing analytical methods such as structural analysis, single molecular
imaging, and NGS, it has been uncovered that the translation cycle on ribosomes is regulated in various ways. In this symposium,
we would like to have young researchers from different fields shed light on and discuss the dynamics of cis/trans-acting
translational control on ribosomes from theoretical and experimental perspectives.

2SFP

Biophysical elucidation of neural network and chemical regeneration of neural tissue
EMNRZE(CLRDEBELACFHBE

3  FMEEMEHMARE (B) NEEHEED FLF]

A=HFHY- NfE & (RREIKXY) , mE 8R (BEXF)

Summary:

In recent years, brain science has made remarkable progress. Understanding neural circuits and elucidation of signal
transduction processes at the molecular level are being carried out. Not only neuroscience but also mechanistic biochemical
studies on neural diseases are progressing. Neurodegenerative diseases are one representative example, and the structure and
dynamics of the causative protein are being elucidated at the single-molecule level. Integrating discussions between biophysical
neuroscience and chemical research of the brain should address important unexplored issues such as the precise elucidation of
brain function and the development of neuronal tissue regeneration technology.

2SGP
Physicochemical analyses of structural dynamics for amyloid and gel
MIB(EFNMBADSESI 701 R-FINOBEII1FTIIR
A=HF4Y— BHh ot GRICFWATAR) , Bk X (EFRIFERIMATTHRRERS)
(F& - ELARERRIZSD]

Summary:

Disease-associated proteins often form apparently rigid aggregates such as amyloid and gel. Interestingly, however,
recent studies have found that amyloid and gel are not the final dead-end products of proteins, but rather undergo dynamic
structural changes by cellular proteins and environmental factors, which potentially provide great impacts on cellular



phenotypes. However, compared to static structures of amyloid and gel, the details of their dynamic structural changes remain
poorly understood. In this symposium, we would like to share and discuss the latest findings that clarify the structural dynamics
of amyloid and gel by physicochemical analysis through the development of new technologies, and contribute to further
advances of the research field.

2SHP

Biophysical approach for multifaced protein world

INFI7EY M- TOTA I ANOENMER7IO—-F
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Summary:

In recent years, our perception of the "protein world" has been expanding and transforming with the discovery of many
aspects that were previously unseen. In this symposium, we would like to discuss the biophysical approaches to clarify the
molecular mechanism and physiological significance of the expanding and changing protein world from a "multifaceted"
perspective.



3HE <9A30H(&)>
9:00~11:30

3SAA
Toward a standardization of luminescence, fluorescence measurements and light
microscopy
FEIE - HAFHAE A F MR DIRELZBIBULT
A=[FAY- 54 R B (EERAMHERER) , W18 e (EERIMHESHAFTR)
[(F& - BEARERERRSD]
Summary:

The quantitative aspect of luminescence, fluorescence measurement and light microscopy is becoming significant. The
challenge now lies in improving the accuracy and precision of the data obtained from such measurements. Standardization is
the way to achieve precise, reproducible and inter-comparable measurement. Improving these will facilitate the comparison of
results between different instruments/institutions and therefore ensure the reproducibility of results. In this symposium, recent
standardization effort in the world (e.g. ISO) will be introduced in addition of leading edge researches of the related field.

3SBA

Visualization of structural dynamics of biomolecules using a variety of advanced
techniques

B2 BRERNFETHROCEAD FOBEI(FZIADRRIE
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Summary:

Time-resolved serial femtosecond crystallography (TR-SFX) using X-ray free-clectron laser (XFEL) has recently been
established as one of the approaches to obtain structural dynamics of biological molecules. Furthermore, various biophysical
analyses are necessary to understand complicated biological dynamic events properly, and novel methods have been proposed
to obtain more detailed interpretations. The integrated collaborations between these methods and TR-SFX will take us to
visualize biological processes as "molecular movies" in the future. In this session, we will introduce not only the latest SFX
studies but also the various novel approaches to capture dynamic biological events and advance to understand the biomolecular
functions through integrative research.

3SCA
Hierarchies of autonomy and spontaneity and adaptation: Molecular-cell-muscle-body-
brain linkage of redundancy to action (health)
Bx -BROEBLERG : TWRMETEN N (EER)[CORIF 55 F-Hla-ih- 5 - RiE s
A=HFT49-  BiR EF GRRELIKRT) , & i (BCFHAFFR)
[(F& - BT RERKRRSGD]

Summary:

Fumio Osawa, the founder of the Biophysical Society of Japan, saw the essence of life as "independence and spontaneity.
Humans, who are at the mercy of fragmented science, technology, and concepts, have lost sight of the larger framework for
creating independence and spontaneity. This symposium will explore the path to extend the hierarchy of life's autonomy and
spontaneity, in which protein interactions lead to emergence and molecular chaperones lead to adaptation, from the cell to the
human body and mind. This will provide the basis for the creation of new health, industry, and medical science and education.



3SDA

New implications of sulfur in protein science
REOYYINIBR/FORAR
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Summary:

In recent years, attention has been focused on physiological phenomena involving sulfur, such as finding supersulfide
molecules consisting of multiple sulfur atoms in mammals, including humans. In this symposium, six presenters introduce their
recent results of structure-function relationships of sulfur-related proteins. We would like to discuss how biophysics can be
applied to physiological phenomena involving sulfur.

3SEA

Potential of zero-emission and CO,-utilizing biotechnologies
EMEFALEEOIZSYYaY - COo, ER{bLIRM DI sEM

#{# : NEDO A—>>3ay M NBURRBIRESE

A=HFAT— ik Bl—BF (EZRERAHESIATIAN) |, ik RE (ERMHESHITAN)

Summary:

“Zero-emission”, which will reduce the emission of greenhouse-gases such as CO,, CHs, and N,O to mitigate climate
changes, are being tackled internationally. The technologies attracting attention in recent years are physicochemical methods
such as Direct Air Capture (DAC) and CO, Capture and Storage (CCS). Considering the mitigation of greenhouse gases
generated from agriculture and the utilization of CO,, it is necessary to develop new technologies that utilize specific abilities
of living organisms. In this symposium, research projects for innovative zero-emission and CO,-utilizing biotechnologies
conducted by Moonshot Research & Development Program are introduced.

3SFA

Unexpected dynamic mechanisms of life uncovered by Cryo-EM

ISAABF MBI BEIERORMBRIENNBRAD=X A
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Summary:

Recent outstanding development of single particle analysis of cryo-EM allows high-resolution structure determinations
of huge and flexible supramolecular complexes, which have been never available. In this symposium, we will present and
discuss on current topics of unexpected dynamic molecular and cellular mechanisms of protein and nucleic acid supramolecular
complexes involved in various life phenomena.

3SGA
Creation of supramolecular biomembrane by the bottom-up self-assembly:
Where material science meets biophysics

HOHEB{LTED FEKIEZES: HRNZLEMINEFOESR
A-AFY- IR £F (RERERMNZERINAZERAT) , HFiE F— (WFEAF)
(%4 - BTHRERRAH)

Summary:

In biological systems, unique material properties of the membrane play central roles. The two-dimensional fluid and
compartmentalization are essentially important in a variety of biological functions such as signal transduction and energy
conversion. Bottom-up approaches based on the self-assembly of materials are promising to reproduce the unique membrane
structures and functions, providing insights into the machinery of the biological membrane and enabling to exploit applications
in real-life. This symposium will introduce unique studies to create novel artificial biomembranes using not only conventional
phospholipids but also synthetic polymers, nanoparticles, and their hybrids to explore the interface between biophysics and
material science.
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Construction of Higher-ordered Molecular Systems - How to Create Them?
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Summary:

We would like to take place a joint symposium collaborated with the “Cell-free molecular system” (Grant-in-Aid for
Transformative Research Areas (A)) and the “SPEED” (Grant-in-Aid for Transformative Research Areas (B)). This symposium
aims to shed light on the bottom-up construction of the cell-free system and the superior protein engineering by evolution and
design.



