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2RI L Symposium

#1HB (9A19H (X)) “Day1 (Sep.19 Tue.)

9:00~11:30 A %5 (£FFEHR 10 E107) . Room A (Room E107, General Education Bldg. 1F)
1SAA  [FHN] D OREAL TEIYOREE/INZ—2 1 2NV ED SERMEEE T
Ta Panta rhei: Spatiotemporal dynamics of flow-related biological patterns

F—AFAY¥ - BESHT S (RIXF), BFEELT (IFREEHTHELE)
Organizers: Azusa Kage (Tohoku University), Takayuki Torisawa (NICT)

“Everything flows”: this statement by an ancient Greek philosopher now sheds light on a new direction of biophysical studies. In recent years, a wide variety of
studies have emerged focusing on the diverse flow-related phenomena in biological systems, the components of which were cytoskeletal proteins, cilia, or cells.
In this session, we would like to discuss the growing and interdisciplinary field of flow-related spatiotemporal dynamics ranging from a theory on a single
element to an experiment on collective behavior of real cells with the promising young investigators with diverse backgrounds.

1SAA-1 Spatiotemporal dynamics of flow-related biological patterns: Overview
Takayuki Torisawa (Advanced ICT Inst., NICT)

1SAA-2 Multiscale dynamics of red blood cells in flow
Stephanie Nix, Yukitaka Ishimoto (A4kita Pref- U.)

1SAA-3 fHIRKRE S — FERAWEMERY ) L UMEEE DN
Analysis on the ciliary movements in Paramecium using the ciliated cortical sheet
OAEE 2 EF ('ZBIUKX - -3BI UK - R - ESUOX - 38)
Osamu Kutomi'2, Manabu Hori® ('Grad. Sch. Sci. and Eng., Univ. Toyama, *Grad. Sch. Med., Univ. Yamanashi, *Fac. Sci.,
Yamaguchi Univ)

1SAA-4 Emergent collective motion of the unicellular green alga Chlamydomonas: 2-body swimming and beyond
Azusa Kage', Takayuki Torisawa?, Ken H. Nagai® (!Sch. Eng., Tohoku Univ., ?Advanced ICT Inst., NICT, 3Sch. Materials Sci.,
JAIST)

1SAA-5 BN T )T TIRA % BN FOEMESICSH 1T 5 EEE
Universality in collective motion of self-propelled elements captured through swimming bacteria
OmEA K&E'23, KF 4, Chaté Hugues'®, {£5F 2! ('CEA-Saclay, 2B K8, 3/¥ XY — JVIRZEFR, “AbEESCim K, SAL R
StEREHD)
Daiki Nishiguchi'->3, Ken H. Nagai*, Hugues Chate'->, Masaki Sano' ('CEA-Saclay, *Dept. of Phys., The Univ. of Tokyo,
3Pasteur Institute, *JAIST, > Beijin CSRC)

1SAA-6 The impact of flow and environmental sensing on bacterial biofilm degradation
Knut Drescher'-2 (' Max Planck Institute for Terrestrial Microbiology, 35043 Marburg, Germany, >Department of Physics,
Philipps University Marburg, 35032 Marburg, Germany)

9:00~11:30 B &5 (£%# B 2 & B201) . Room B (Room B201, General Education Bldg. 2F)
1SBA £BEBRORICHEIBELIEMRT 3 -0 DSELENERLZNT TO0—F
Bioinorganic Approaches for Understanding Reaction Mechanisms of Metalloproteins

F—AFA Y- GBS (KRKE), ZE =7 (EERIKF)

Organizers: Yasuhiro Funahashi (Osaka University), Sachiko Yanagisawa (University of Hyogo)

Elucidation of enzymatic reaction mechanisms is one of the most important subjects in biophysics. For understanding the essential mechanistic points, we should
find correlation between structures and dynamics in the active site and protein environments, and furthermore, we should know chemical properties of the
catalytic center. In this symposium, we focus on iron-containing proteins to understand enzymatic reactions using methods of structural biology, spectroscopy,
coordination chemistry, and theoretical calculation. These bioinorganic approaches must lead us to get to the bottom of the biophysical phenomena.
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LI
Opening Remarks

1SBA-1 NLZINTBDEFiHE
Electronic Theory of Hemoprotein Chemistry
OWAR HEZ (FUEX - BEEMERILFE)
Yasuhiko Yamamoto (Department of Chemistry, University of Tsukuba)

1SBA-2 BARIEHMEREL IS L B EBRA THEREEEROBELFEL1F IV IR
Nuclear resonance vibrational spectroscopic studies of the geometric structure and dynamics of iron-containing
biomolecules

OKXH #X (EEX - RREGES)
Takehiro Ohta (Grad. Sch. Sci., Univ. Hyogo)

1SBA-3 Mononuclear Nonheme Iron(lV)-Oxo Complexes with Tripodal Ligands in Oxidation Reactions
Mi Sook Seo, Wonwoo Nam (Ewha Womans University)

1SBA-4 X#REBREBEFL — ¥ — 2 AV KEEERIBEEN | BRERRICADICH
Time-resolved crystallography using X-ray free electron laser: application to enzymatic reaction
OE& K2 (BEASPring-8)
Takehiko Tosha (RIKEN, SPring-8)

1SBA-5 QM/MM &5 THEZER U 7= $x B B3R O RICHENE
Reaction mechanisms of iron-containing proteins elucidated using QM/MM calculations
OFER] KB, g Z£AER% HE B, EH BR! ((FEAFHEREME > 2 — FEAFEEEMERFHEFR)
Mitsuo Shoji'!, Sotaro Yamasaki?, Megumi Kayanuma', Yasuteru Shigeta! ('CCS, Univ. Tsukuba, *Grad. Sch. Of Pure & App.
Sci., Univ. Tsukuba)

BBbWIZ
Closing Remarks

9:00~11:30 C £15 (&% BH 2 & B202) Room C (Room B202, General Education Bldg. 2F)
1SCA BEAEMDITED

Protista behaviors

F—HFA¥— B #EE (KERIKE), Wl EH (RBXF)
Organizers: Seiji Sonobe (University of Hyogo), Masatoshi Ichikawa (Kyoto University)

The organisms belong to Protista have survived through their evolutions in various environments, and their fast growth and diversities make them win the cruel
struggle for existence. Furthermore, recent progress has discovered unique behaviors of single cell organisms deeply connected to their life strategy. In this
symposium, we will present some interesting topics on the behaviors of protists to discuss on their strange but clever responses to survive.

iU oI
Opening Remarks

1SCA-1 HIRESICH T B ERN Y T FHIVERDEHEA
A mechanism of spontaneous signal generation in cell migration
Oaf BX'2, B8 #t'2, LA 8% (BILFMRRESG S X7 LM > & — 2KRKFEKRFRTEGHERERM 7T
)
Satomi Matsuoka'?, Seiya Fukushima'-?, Masahiro Ueda'-? (\RIKEN, Quantitative Biology Center (OBiC), *Osaka
University, Graduate School of Frontier Biosciences)
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1SCA-2 EESRBFFDF F T X —/NDEEH
Behavior of Amoeba proteus on constant photo-irradiation
Off L =& (RBRFRFERIZLMERIZF)
Yukinori Nishigami (Department of Physics, Graduate School of Science, Kyoto University)

1SCA-3 MERDFEENDBE
Rethinking the learning capacity of ciliates
ORIM #f (FREAFTFER)
Itsuki Kunita (University of The Ryukyus)

1SCA-4 A70O7ELYOTAR— Y Z0EHEES
Extension and Contraction of the Proboscis of a Ciliate, Lacrymaria olor
OZHEE_Z (EREX - REGIER)
Ryuji Yanase (Grad. Sch. Sci., Univ. Hyogo)

1SCA-5 BEfHAIC S T B MERDEEKEED
Swimming behavior of a ciliate near a wall
OX#t #att, Tl B8 (REBAFAFRIZFATF
Takuya Ohmura, Masatoshi Ichikawa (Grad. Sch. of Sci, Kyoto Univ.)

1SCA-6 SEVCF1IHONE R Y MILBREER
Nutrition of thraustochytrids (Labyrinthulea) by their ectoplasmic nets
OXZ K&, BEAFFL, BB WO#? (BEAY HIERN HABAY BRMFEMER
Daiske Honda!, Yoko Hamamoto?, Izumi Iwata? (' Faculty of Science and Engineering, Konan University, *Graduate School
of Natural Science, Konan University)

bW
Closing Remarks

9:00~11:30 D &5 (£F# B 2 E201) . Room D (Room E201, General Education Bldg. 2F)
1SDA BRFICHIZERE L 1 F 3 7 A&
Analysis of Protein Dynamics in Solution

F—AFA¥— NI Rz (RRKRF), R i (RRIEXF)
Organizers: Tadayuki Ogawa (The University of Tokyo), Fumio Arisaka (Tokyo Institute of Technology)

Accurate description of protein behavior in solution is required in various fields such as biophysics, structural biology, and antibody drugs. This symposium
focuses on the protein analysis in solution by using multiple independent methods; liquid chromatography, dynamic light scattering, small angle X-ray scattering,
analytical ultracentrifuge, calorimetry, and atomic force microscope. Fusion and integration of multiple methods will foster our deeper understanding of the

protein dynamics in solution.

1SDA-1 SRR T B A PR EE & AV B EE O &V BERESEIKE SR V,-ATPase O [Bl#n:&E &) D f#Ah
Analysis of Rotational Dynamics of Rotorless Enterococcus hirae V,-ATPase using High-Speed Atomic Force
Microscopy
OS5+ seit!, Bz &k, AL fERER, A& M, BREF 52 K°, NG &2, M1 H B2, BB #k! ((&RK - N1 7
AFM FRC, >FEX - B2, SRIBHE /N1 F/9Fit, ‘e HEX - (R3E)
Motonori Imamura', Kazuya Nakamoto?, Shintaro Maruyama?, Fumihiro Kawai’, Ryota Iino®, Takayuki Uchihashi, Takeshi
Murata?, Toshio Ando' ('Bio-AFM FRC, Kanazawa Univ., >Grad. Sch. Sci., Chiba Univ., 3Okazaki Inst. Integ. Biosci., IMS,
NINS, *Grad Sch. Sci., Nagoya Univ.)

1SDA-2 BRODIIC L BN F B LUV T/ RFOBREBEDEEMN
Solution behavior of bio- and nano-particles as analyzed by analytical ultracentrifugation

OFR Xt (RRIFEXF)
Fumio Arisaka (Tokyo Institute of Technolgy)
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1SDA-3 Elucidation of structural dynamics of protein with binding to drugs based on kinetic and thermodynamic analysis
Satoru Nagatoishi'?, Kouhei Tsumoto'? (! The Institute of Medical Science, The University of Tokyo, *School of Engineering,
The University of Tokyo)

1SDA-4 SEC-SAXS (2 & % & > /X7 BEE R0 B RIBERN
Solution structure analysis of the protein complex using SEC-SAXS
OFFK @fg (T xH48 - MBI - ME)
Nobutaka Shimizu (PF, IMSS, KEK)

1SDA-5 ERICH T B AN > DR L EAEFRAREDOSE BT
Reversible and rapid oligomerization of non-native proteins at high temperature
OFr B— (REFFIK - EHH#EE)
Shun-ichi Kidokoro (Dept. Bioeng., Nagaoka Univ. Tech.)

1SDA-6 EOUHE CagA I A Z >INV EDIBEZE A BEEHIEREF PAR1 b &S ICRIZTHE
Impact of structural polymorphism of the H. pylori CagA oncoprotein on binding to polarity regulating kinase PAR1b
Ol 7!, # BIE!, Bk 3XH2, FH K&, 81U E/I' (RX - RE, AKX - &4, Wi - 5T x5
Hiroko Nishikawa', Takeru Hayashi', Fumio Arisaka?, Toshiya Senda®, Masanori Hatakeyama' (!Grad. Sch. Med., Univ.
Tokyo, >Coll. Biores. Sci., Nihon Univ., 3Inst. of Mater. Struct. Sci., KEK)

1SDA-7 Solution-based Analyses on Microtubule Depolymerization via Depolymerizing Machine
Tadayuki Ogawa!, Shinya Saijo?, Nobutaka Shimizu?, Xuguang Jiang!, Nobutaka Hirokawa' (' Univ. Tokyo, 2KEK-PF)

9:00~11:30 F &5 (&3 EH 2 f& E205) Room F (Room E205, General Education Bldg. 2F)
1SFA WAABZAT—ILTCEICER ISV BOEHRIE | R EEROFER
Operating principles of membrane proteins at multiscale resolutions

F—AF A Y- B E— (HFHEMER), B8 HE (RRAS)
Organizers: Kei-ichi Okazaki (IMS), Rikiya Watanabe (The University of Tokyo)

Recent developments of both experiment and theory enable us to clarify operating principles of membrane proteins such as channel, transporter and motor. These
membrane proteins show diverse functions and work at multiscale resolutions. In this symposium, we cover state-of-the-art experimental and theoretical
techniques from time resolved, single-molecule experiments to quantum chemical calculation, coarse-grained and atomistic MD simulations. We aim to clarify

mechanisms from a complementary approach of experiment and theory.

1SFA-1 EE_EBRNA DT LF v RIVEBAICRIZT SR GEE
Specific and non-specific actions of membrane lipids on the gating of the potassium channel
OEX &BF, ERKIE (BHF - E - 9 FEH)
Masayuki Iwamoto, Shigetoshi Oiki (Dept. Mol. Physiol. & Biophys., Univ. Fukui Facult. Med. Sci.)

1SFA-2 BEINZ X 1 L—3 3 il &3 Na'/H* antiporter DENE X 5 = X L
Transport mechanism of Na*/H* antiporter from transition-path simulations
OFE E=—", Hummer Gerhard? (!4>F#f, 2MPI of Biophysics)
Kei-ichi Okazaki', Gerhard Hummer? ("IMS, 2MPI of Biophysics)

1SFA-3 ESREFEHBEMBICLD T/ T XATICEBEOATFNAEREZNTVEDEAF I 7 REE
High-speed AFM imaging of membrane proteins in lipid nanodiscs
O%EM 8K (2RXK - #HElralk)
Mikihiro Shibata (/nFiniti, Kanazawa Univ.)

1SFA-4 XIFEHEFL Y —TRALNITUAORT Y U EEE LD =REE
A three-dimensional movie of structural changes in bacteriorhodopsin captured by X-ray free electron lasers
Orafé B3BF'12, 5 182 (B 5+, 2/ KE)
Eriko Nango'?, So Iwata"? ('RSC, 2Kyoto Univ. Med.)
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1SFA-5 DFY I 2L —2a L TRIREEE - SEHEOSFHEEE
Atomistically deciphering functional processes of membrane transporter and receptor with molecular simulations
O EEZ (RBRFARFREFMEFMEFER)
Shigehiko Hayashi (Dept. of Chem., Grad. Sch. of Science, Kyoto Univ.)

1SFA-6 NFFRIEAESEDERICLBIEF 1 — T
Membrane tubulation induced by assembly of banana-shaped protein rods

OFF O 187 (RAMIE)
Hiroshi Noguchi (ISSP, Univ. Tokyo)

9:00~11:30 G &5 (£%# B 3 i C301) Room G (Room C301, General Education Bldg. 3F)
1SGA KX b [R] EHRE 1 £ F X7 LOEREFIEIC & 2 EFHMWAIREBDOBE HE
NAINT 4= >R+ AL E 1 —T 1 > J(HPC)IZ & 2 RIHLAIZEST E R
Next-generation in-silico drug discovery using high-performance computing

FT—HFAY - mARER (REKAY), O BE HEHLKF)
Organizers: Mitsugu Araki (Kyoto University), Mitsunori Ikeguchi (Yokohama City University)

Utilization of high performance computing (HPC) in the medical field is accelerating from the K computer to post K computer. Fundamental molecular-
simulation techniques previously developed in the field of biophysics are now practically applied to the drug development process. In this symposium, next-
generation in-silico drug discovery involving experimental collaboration and machine learning will be discussed with young researchers in "Priority issue 1 on

Post-K computer” (Building Innovative Drug Discovery Infrastructure Through Functional Control of Biomolecular Systems).

1SGA-1 Development of GENESIS for high performance computing of biomolecular simulations
Jaewoon Jung'?, Chigusa Kobayashi!, Yuji Sugita>? ('RIKEN AICS, *RIKEN TMS, RIKEN QBiC)

1SGA-2 IxNX-FRRBREREAVCERE-EOEEGMMEETA
Protein-protein complex structure prediction using the solution theory in the energy representation
OF#t Fis!, #MAdk fl==2, 4L EER' (SRK - 54, 2K - &R T)
Kazuhiro Takemura', Nobuyuki Matubayasi?, Akio Kitao! (L/MCB, Univ. of Tokyo, >Grad. Sch. Eng. Sci, Osaka Univ.)

1SGA-3 DFENFEII2L—Y a2 ENAXRHAEREHEAS D E -EQEOENEEE(LOREN
Protein dynamics revealed by a combination analysis of molecular dynamics simulations and small-angle x-ray
scattering experiments
ORA 7,0 &l HWEHX)
Toru Ekimoto, Mitsunori Ikeguchi (Yokohama City Univ.)

1SGA-4 Molecular dynamics simulations for the study of thermodynamic properties in streptavidin mutant-biotin analog
systems
Keiko Shinoda, Hideaki Fujitani (RCAST, The Univ. Of Tokyo)

1SGA-5 BIZEE Y JF—4HE Y RAT LORRES / LEBRADGH
Development of Next-generation computational infrastructure for drug discovery and practical application to
genomic medicine
OFA Lml'2, BEF KL (REK - BRE, 2225 - AICS)
Mitsugu Araki'?, Yasushi Okuno! (\Grad. Sch. Med., Kyoto Univ., >RIKEN, AICS)

1SGA-6 BHFEICL 5 MD S EICED(RER - IHENERL
Acceleration of MD-based Binding-Pose Prediction with Ligands and Proteins by Machine Learning
FIU ! S ERR, TR LR, BEF 48534 2l BAC (R - #ieRi, 2 ERIRERE, SR K - [E, ‘22HT -
STERETRAEE, I - EHAER SR> 2 —, WE - MHRREEE)
Kei Terayama!, Hiroaki Iwata?, Mitsugu Araki®, Yasushi Okuno*, Koji Tsuda'>° (\Grad. Sch. Frontier Sci., Univ. Tokyo,
2Found. for Biomedical Researcha and Innovation, *Grad. Sch. Med., Kyoto Univ., *AICS, RIKEN, *AIP, RIKEN, ®Center for
Material Research By Info. Integration, NIMS)
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9:00~11:30 |55 (%% B 3 & E305) Room | (Room E305, General Education Bldg. 3F)
1SIA  F/ETRIEAMT &N A F A X =22 T DORE N EE < B—BREHE DO R
Advanced single cell analysis by fusion of nano-characterization technology and bioimaing

F—HFA¥— B EE (&RXF), BAE (RHEEXF)

Organizers: Yasufumi Takahashi (Kanazawa University), Hiromu Kashida (Nagoya University)

A combination of diverse interdisciplinary approaches in nanotechnology, engineering, chemistry, optics, chemical biology starts providing a new technologies
for single-cell analysis. The symposium will focus on such newly developed single-cell analysis techniques, of which recent progresses will be presented by
several young scientists in this field.

1SIA-1 DNA ZFf L - &FRE I 3V X —BENOFHM 4 BF7AFT
Analysis of energy transfer between dyes by using DNA scaffold
Of[| &2 (1BK - L, ASTE EH°1F)
Hiromu Kashida'? (\Grad. Sch. Eng., Nagoya Univ., >PRESTO, JST)

1SIA-2 XN TRNADEBIN TE =5
in vivo RNA labelling reveals dynamic regulation of ribonucleic foci in living neurons
AR BE, BIE B, [RH BRE', 82 Yong-Woon!, & £72, OE A ('HKiCeMS, >R AFimH)
Ikumi Oomoto!, Hiroki Umeshima!, Yoshie Harada', Yong-Woon Han!, Akimitsu Okamoto?, Ohtan Wang' ('Kyoto
University, iCeMS, *Research Center for Advanced Science and Technology, University of Tokyo)

1SIA-3 CUBIC: #fif2 - PRI DMERER Z BN E LRI VANITI1 >
CUBIC: a Cell-omics pipeline for comprehensive cell and cell circuit analysis
OMIg 1584123 (BRKEE «+ & X7 LA XFEIERR 2& ZH (- IST, 3BHf - QBIiC - EREMF)
Etsuo A. Susaki'->3 ('Dept. Syst. Pharmacol., UTokyo Grad. Sch. Med., >PRESTO, JST, 3Lab. Synthetic Biol., RIKEN QBiC)

1SIA-4 WEEAAI Y Y LS TFLEREADH LW TO—F
A new approach to decoding of Ca?* signals in a single cell
OIRM EF'2, 17 £83, A S, 7L =22 (USTE E 2\, BRILZMZ%EAR BSL 3/ V) SERMEFEK, R/ K-
RREanFts)
Hiroko Bannai'?, Fumihiro Niwa?, Shigeo Sakuragi*, Katsuhiko Mikoshiba? (\JST PRESTO, >RIKEN BSI, 3IBENS, *Tohoku
Univ, Grad. Sch. Life Sci.)

1SIA-5 TIF AN BDRA LY - L TR HEAERFA X -V I D SHEBATEHA
Analysis of fluctuations of a single actin filament that works as a tension sensor
ORB 128 (&RITHEKFE - N1 F - LFE - [SA/NA FFH)
Hitoshi Tatsumi (Department of Applied Bioscience, Kanazawa Institute of Technology (KIT))

1SIA-6 J—X YA bX Y=
Ghost Cytometry
OAH #4&E"D? ( RERAFAZRIZRARFICHEEFTI, FRERMREEE S EH 1)
Sadao Ota'- 2 ('Applied Chemistry Department, University of Tokyo, >JST, PRESTO)
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9:00~11:30 L &35 (SLEFER 2 B B1#(=) Room L (Room B1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
1SLA  EEREERETE CEAS 2 IC4 - TE MRIRIE TOELERBEER
Experimental and Computational Analysis on Protein-Protein Interaction in Cellular Environments

F—HFAH¥— 2B FAR CRLEMER), EFXEFE (RERRKF)
Organizers: Yuji Sugita (RIKEN), Kohei Tsumoto (The University of Tokyo)

Understanding of protein-protein interactions in cellular environments is one of the essential research issues in biophysics. To understand them, not only X-ray
structures of macromolecules but also various experimental and computational methods are necessary. In particular, recent advance of computer simulations
allows us to simulate multiple proteins, nucleic acids, and metabolites simultaneously. We discuss about how to combine those computational studies with
experimental measurements.

1SLA-1 Specific and non-specific protein-protein interactions in cellular environments
Yuji Sugita (RIKEN)
1SLA-2 Atomistic modeling of protein liquid-liquid phase separation

Sanbo Qin, Huan-Xiang Zhou (Florida State University)

1SLA-3 Nonspecific protein-protein interactions in dense protein solutions and near membranes
Michael Feig'? (\MSU, 2QBiC)

R
Break

1SLA-4 HBHNZRMEINICL S VemP BIERBRIFLEEF — 7 DRETE &
Identification and characterization of a translation arrest motif in VemP by systematic mutational analysis
O &=, IR T RF, Flf 2, AHF T8, MU FR (RK 71V - BEWH)
Hiroyuki Mori, Sohei Sakashita, Jun Ito, Eiji Ishii, Yoshinori Akiyama (/nst. Front. Life Med. Sci., Kyoto Univ.)

1SLA-5 RN T H—ER{LZER DENRE
NO Dynamics in Cellular System
O Bl (RERMAKRFEREGIEFZMAER)
Yoshitsugu Shiro (Univ. Hyogo)

9:00~11:30 M &% (EFE6 1B B2#(=E) ~Room M (Room B2, Faculty of Letters, Faculty of Law Main Bldg. 1F)
1SMA CREST [#&4%d&] /& &0 [BEEaTE] B e

BEEBRZEOH L L Ehin

New trends for Structural Life Science

F—HFAH— BBz (RRKE), TR (KRKXF)
Organizers: Toshiyuki Shimizu (The University of Tokyo), Genji Kurisu (Osaka University)

“Structural life science” aims to integrate cutting-edge life science areas with structural biology for innovation in life science. Structural research of proteins,
which play key roles in biological events, have provided a remarkable achievement so far, and the next important step is to determine the dynamics of such
proteins and to study the functional mechanisms. In this symposium, the up-and-coming researchers will give presentation using various methods targeting
membrane proteins.

FC oI
Opening Remarks
Toshiyuki Shimizu
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1SMA-1 V1 E—2—DEEMHRDOH FHEE
Molecular mechanism of the structural formation of V1 rotary motor
OftE #E!? ((FFEKXK - BF ST EEHT)
Takeshi Murata'-> (\Grad. Sch. Sci., Chiba Univ., 2PRESTO, JST)

1SMA-2 ERERZEBE T — 2 — SecDF
Protein Translocation Motor SecDF
O B!, &I #', FaL B, &% BiR% 7% 183, HiA kY, 85 £, AR BX, EE B85, 28 542
Heh B! (1Z=RERK - /N1 A, 28, 3"A - V1L R - BEEREH, ALK - BHRIFE, SHRA - EAnEae)
Tomoya Tsukazaki', Arata Furukawa!, Kunihito Yoshikaie', Takaharu Mori?, Hiroyuki Mori?, Yusuke V. Morimoto*,
Yasunori Sugano!, Shigehiro Iwaki!, Tohru Minamino®, Yuji Sugita®, Yoshiki Tanaka'! (\Grad. Sch. of Biol. Sci., NAIST,
2RIKEN, *Inst. for Front. Life and Med. Sci., Kyoto Univ., *Grad. Sch. of Comp. Sci. and Sys. Eng., Kyushu Inst. of Tech.,
3Grad. Sch. of Front. Biosci., Osaka Univ.)

1SMA-3 Functional dynamics of membrane proteins revealed by NMR
Takumi Ueda, Ichio Shimada (Grad. Sch. Pharm. Sci. The Univ. of Tokyo)

1SMA-4 Combining XFEL crystallography and single-crystal spectroscopy for studying reaction dynamics of respiratory
metalloenzymes
Minoru Kubo (RIKEN SPring-8 Center)

1SMA-5 Structural basis of muscle force generation and regulatory mechanism by CryoEM
Takashi Fujii (RIKEN, OBiC)

Bh)IC
Closing Remarks
Genji Kurisu

9:00~11:30 N &5 (XEFEF 1B B3 21%) Room N (Room B3, Faculty of Letters, Faculty of Law Main Bldg. 1F)
1SNA TRk % [3D &MY 1 bR Hig

ERSFIEEY M S OBEKEERERIAANOHRT 70— F

Novel approaches to elucidating the structure-function relationship of the active sites in biomolecular systems

F—AFAY— EE X (BREMKE), AH &H® (WFKXF)

Organizers: Ayana Sato-Tomita (Jichi Medical University), Tetsunari Kimura (Kobe University)

Subtle changes in the active-site structures and/or the electronic states of biomolecules, such as proteins, are key dynamics to perform their functions with high-
selectivity and high-efficiency, besides conformational changes in the macroscopic scale. In this symposium, we introduce a number of state-of-the-art
approaches that can characterize the active-sites in bimolecular systems with high spatial and temporal resolution, namely, X-ray fluorescence holography, time-
resolved or damage-free XFEL crystallography, diffracted X-ray tracking, time-resolved spectroscopy, ENDOR, and computer simulation, and discuss their

structure-dynamics-function relationships.

LI
Opening Remarks
Ayana Sato-Tomita

1SNA-1 WIEXIEAROAT T T4 —ICEDANLEZ NI EDEERDEEER
First X-ray fluorescence holographic imaging of iron environments in heme proteins
OfzciE 3!, Sl 88!, NA BR2 thiF—3, e 2 KR ((BREK - WL LEMAK - FHRAZE, B IK -
MIETF, WK - #eRi)
Ayana Sato-Tomita', Naoya Shibayama!, Naohisa Happo?, Kouichi Hayashi®, Yuji Sasaki* ('Div. Biophys., Jichi. Med. Univ.,
2Grad. Sch. Info. Sci., Hiroshima City Univ., *Dep. Phys. Sci. Eng., NITech, *Grad. Sch. Frontier Sci., Univ. Tokyo)

1SNA-2 High resolution and time-resolved X-ray crystallographic study on enzymatic reaction of human MTH1

Teruya Nakamura'-2, Shaimaa Waz?, Keisuke Hirata?, Mami Chirifu?, Shinji Ikemizu?, Yuriko Yamagata? (! Priority

Organization for Innovation and Excellence, Kumamoto Univ., *Grad. Sch. of Pharmaceut. Sci., Kumamoto Univ.)
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1SNA-3

1SNA-4

1SNA-5

1SNA-6

1SNA-7

BB DB NEICL B ABC b T > 2K — 4 — Dk & ATP MK ARETE D EEEIE

Direct observation of allocate-transport and ATP-hydrolysis for the ABC transport by time-resolved spectroscopy
O FR'2, #h DR BER, 124K B4 AR 3 ((#F K - B, 2K-CONNEX, SR K - R4 32, ‘325 -
SPring-8, SJASRI)

Tetsunari Kimura'?, Sae Hayashi!, Yoshitsugu Shiro3, Hiroshi Sugimoto®*, Yuka Ikemoto® ('Grad. Sch. Sci., Kobe Univ., *K-
CONNEX, 3Grad. Sch. Life Sci., Univ. of Hyogo, *SPring-8, RIKEN, >JASRI)

EMFWTO M b ) 2 THABREEAN ~F# ENDOR B#TEIC & 5 &2 > /N Big SR BT~
Substrate Positioning of Soybean Lipoxygenase For H-Atom Abstraction by ENDOR ‘Crystallography’
OlEF& E# (EX - 8)

Masaki Horitani (Saga Univ., Dept of Appl Biochem & Food Sci)

£ BRBEMIIA X AR 1 5 FaHAl

X-ray single molecular observations in living Natural killer cells

Ok RS2, B 85013, —Hl e 2, k4 AR BR ((RRERAFE EEBAIKRFFEMERL, 28 T 2L X — IR 5Tk
18 SER-RA SR A T > REHBIEMI A —T >/ RX=2 3> FKF )

Jae-Won Chang', Masahiro Kuramochi'?, Kouhei Ichiyanagi?, Yuji Sasaki'? (\Graduate School of Frontier Science, The
University of Tokyo, >’KEK, 3SOPERANDO-OIL)

SACLA & SPring-8 IC & W AIRIE S h - BIEEETEER DO L K v 7 ZEKFH L EEZE(L
Redox-dependent structural change in nitrite reductase visualized by SPring-8 and SACLA
Otk R— (KBRX - fiRT)

Eiichi Mizohata (Grad. Sch. Eng., Osaka Univ.)

Energetics of proton transfer in proteins
Hiroshi Ishikita (The University of Tokyo, RCAST)

BBhi)IZ
Closing Remarks
Tetsunari Kimura

13:20~15:50 A& (£%FEK 1 & E107) Room A (Room E107, General Education Bldg. 1F)
1SAP  HFMEEBME [E&2F Y X T LICH T 2ERFETK & S RMEEERIR] H1E
HENEDENE LBV E P IEB KT

Dynamical ordering of biomolecular systems for creation of integrated functions: Dynamics Made of Ordering and

Ordering Made from Dynamics

F—HFAH¥— U R (ANKZF), £ X (REKXE)
Organizers: Ryo Akiyama (Kyushu Univeristy), Hirofumi Sato (Kyoto University)

Dynamic ordering should have two aspects. First one is dynamics made of ordering. An ordered structure is constructed from molecules, and the dynamical

structural change occurs due to some non-equilibrium phenomena such as chemical reactions. Second one is ordering made from dynamics. Dynamical motions

cause effective attractions between units in a system and the attractions construct ordering structures. Both aspects have common frameworks like van der Waals

picture on gas-liquid transition. This symposium aims for mutual development in both.

1SAP-1

FC oI
Opening Remarks

BEERET 28BN FESR

Time-dependent evolution of a metastable supramolecular assembly
Ok FE (1MHE)

Kazunori Sugiyasu (N/MS)
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1SAP-2

1SAP-3

1SAP-4

1SAP-5

1SAP-6

DFDERE - BV ERE T 2 HRMBA A L ADDFADZT X
Molecular Mechanics for Axon Navigation in the Brain

OffE B2 (RR%&WAK - /N1 F)

Naoyuki Inagaki (Nara Inst Sci Technol)

How can we control swarming of self-propeled biomolecular motors
Akira Kakugo'?, Jakia Jannat Keya', Arif Md. Rashedul Kabir? (' Graduate School of Chemical Sciences and Engineering,
Hokkaido University, *Faculty of Science, Hokkaido University)

TIRIA D ARIBIRICE B E— 2 —FBRICTDER

Theory on motor-induced stress in an isotropic actin-myosin network
OFE Hith (RRAFEFRIFARH)

Tetsuya Hiraiwa (Department of Physics, The University of Tokyo)

A% %4 L EREEFRED FIC 5 T 5 BB LHE

Dynamical Ordering of Supramolecular Architecture Comprising Rotaxane-Linked Polymers
O=H +3EM (RIK - MEET)

Toshikazu Takata (Dept. of Chem. Sci. and Eng., Tokyo Inst. of Tech.)

AR LT ERMISED - T SMBOLHOI =TT ETIN

A particle-based minimal model for crawling and proliferating cells on substrate

OWXR B, YazZ—4—HA4ELLE)—F Va3 b (RBAFRERIFMEMR LZTFER, *JEWAF BH
H—ELRMRE L2 —)

Ryoichi Yamamoto', Simon Schnyder?, John J. Molina! ('Department of Chemical Engineering, Kyoto University, *Fukui
Institute for Fundamental Chemistry, Kyoto University)

13:20~15:50 K &5 (EFER 2 B A1 #1=) Room K (Room A1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
1SKP  Membrane Molecular Bioenergetics D : £ F» SBESHE T
Frontiers in Membrane Molecular Bioenergetics: from photon to supercomplex

F—HFAY -1 5—L 7V T (KBRKF), ME —& (BHEXF)
Organizers: Christoph Gerle (Osaka University), Kazuhiro Abe (Nagoya University)

Recent methodological breakthroughs in single particle cryo-EM, free electron X-ray laser crystallography, in vitro mimetic membrane syststems and theoretical

approaches are rapidly reshaping our view of molecular bioenergetics. In this symposium young researchers at the very forefront of structural, functional and

theoretical investigation of membrane bioenergetics will present their latest discoveries. Various fields of bioenergetics will be covered ranging from the

photosynthetics light reactions over electron transport chain mediated proton motive force generation and up to the synthesis of ATP by rotary ATP synthases.

1SKP-1

1SKP-2

1SKP-3

FHAEFER -7 L KXY CBFREESHD XREES LU NMR £

X-ray structure and NMR analysis of the electron transfer complex between Photosystem | and Ferredoxin
OB+ FRE AGHF, RESD EI - w7173,/ T7F I =04 LT F =371 TR itk EAS,
i RER 2 ((ABRAFE A EM SRR, ZIST-CREST, *CEA Saclay, “Ruhr-University Bochum, &Mk - £#rERF)
Hideaki Tanaka'?, Hisako Kawai', Risa Mutton!, Setif Pierre’, Marc Nowaczyk®*, Matthias Rogner*, Takahisa Ikegami,
Genji Kurisu'? ('IPR, Osaka Univ., 2JST-CREST, 3CEA Saclay, *Ruhr-University Bochum, >Grad. Sch. of Medical Life
Science, Yokohama City Univ.)

DFIEEICED CHEFRAEN I L 2R ERIRERE ST 5 RICHAE D RZER

Theoretical investigation based on molecular structures reveals reaction mechanisms in photosynthetic membrane
proteins

OFE == (FRAR RinMERMMEL > 5 —)

Keisuke Saito (RCAST, The University of Tokyo)

The Regulatory Functions and movements of quinones: It's Insane in the Membrane!

Duncan McMillan!, Yoshio Nakatani?, Lars Jeuken?, Julia Butt*, Gregory Cook?, Hiroyuki Noji® (\Department of
Biotechnology, Delft University of Technology, 2Department of Microbiology and Immunology, University of Otago, 3School of
Biomedical Sciences, University of Leeds, *School of Chemistry, and School of Biological Sciences, University of East Anglia,
SDepartment of Applied Chemistry, Graduate School of Engineering, The University of Tokyo)
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1SKP-4

1SKP-5

1SKP-6

XIREBREFL -V -2\, F M7 OLBRLEESED 5 D—ERILRFEMRE (CHF O BEXL OB BliERIE SR
A nanosecond time-resolved XFEL analysis of structural changes associated with CO release from Cytochrome ¢
Oxidase

OBH HIL!, AfF 182 515 FE°, TM AR AR FRY, T/ B (UREX IS4, 2320 SPring-8, S, ‘PR
K EQH, SKEX £

Atsuhiro Shimada', Minoru Kubo?, Seiki Baba3, Hideo Ago?, Tomitake Tsukihara*, Shinya Yoshikawa’ ('Fac. Appl. Biol.
Sci., Gifu Univ., >RIKEN, SPring-8 Center, >JASRI, *Inst. for Protein Res., Osaka Univ., *Picobiol. Inst., Univ. Hyogo)

FFEEER V B ATP & Rk BESR OO BER FREAR

Single-particle analysis of V-type ATPase/synthase from Thermus thermophilus by cryo-EM

O BF!, I Z—", e B2 ML &R (REKX - 8% - £H P X7 LK - BeEEEE 2 -)
Atsuko Nakanishi', Jun-ichi Kishikawa!, Kaoru Mitsuoka?, Ken Yokoyama' (!Dept. of Life Sci. Kyoto Sangyo Univ., *Res.
Ctr. UVHEM. Univ. Osaka)

Cryo-EM structures of the autoinhibited E. coli ATP synthase in three rotational states
Meghna Sobti!, Callum Smits!, Andrew Wong?, Robert Ishmukhametov?, Daniela Stock!*, Sara Sandin?, Alastair Stewart'+*
("WCCRI, Sydney, Australia, >SBS, NTU, Singapore, 3Physics, University of Oxford, UK, *Medicine, UNSW, Australia)

13:20~15:50 L &5 (XEFE0 2 B B1 21%) . Room L (Room B1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
1SLP  BRIBDIRDHFLANIERICE I 2N TBEOHEE - #BEEF1—=>7
Molecular-Level Analysis of Environment Effect toward Tuning of Protein Structure and Function

=AY — Mk fhE (KBRKFE), S WA (REXFE)
Organizers: Nobuyuki Matubayasi (Osaka University), Shige H. Yoshimura (Kyoto University)

In a living cell, proteins are folded, interact, and function in a multi-component environment. This implies that the structure and function of protein could be

modulated by changing its surroundings. The present symposium focuses on understanding how protein structure and function are affected by its environments,

with recent topics from solution chemistry, structural biology, protein engineering, and cell biology. The technical application of such environment-based protein

tuning, which is distinct from genetic engineering, will also be discussed.

1SLP-1

1SLP-2

1SLP-3

1SLP-4

1SLP-5

2N BEEE - BEICH T2 REAENROLEFARI XIVX —ESHHIC L 38
Mixed-solvent effect on protein configuration studied by all-atom computation of free energy
OmtA (s (KBRAY KFERRERTFMER (L TFHEE)

Nobuyuki Matubayasi (Division of Chemical Engineering, Grad Sch Eng Sci, Osaka Univ)

FrIH)EREOST7ILH Y MREBESICEET 3 XV LANLTOGE L TOMRBRERMS S TEE|DEZR
Elucidation of the role of cell surface acidic polymers as a place at meso level from alkaliphilic bacteria

OffE Big (RAFK £ankt)

Masahiro Ito (Faculty of Life Sciences, Toyo Univ.)

) BB EROBEZECICH D KFKEDOEIL 1 TIANNVYBHECLBHREDL S

Changes in the hydration states of phospholipid bilayers accompanying bilayer structural changes: From the
studies by THz spectroscopy

OxH B (BUEX - #4)

Mafumi Hishida (Dept. Chem., Univ. Tsukuba)

ERE—REREER /LR ESR

Protein-lipid interactions in a pore-forming toxin

OBAREF, A7~N10 Fx&2 ((RK - BRI, ERH, ALK - £¥)

Kouhei Tsumoto', Jose Caaveiro? (\Grad. Sch. Eng. and Inst. Med. Sci., Univ. Tokyo, >Grad. Sch. Pharm., Kyushu Univ.)

2 NTEBENDHFIREDHR | ERAREO A FEHFHEICL MR
Molecular environment effects on the protein structure: Molecular dynamics studies on the antigen-antibody
interface

OWT st (RASuRHT)
Takefumi Yamashita (RCAST, Univ. Tokyo)
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1SLP-6 NMR analysis of proteins in living cells
Hidehito Tochio (Dept. Biophys., Grad. Schl. Sci., Kyoto Univ.)

13:20~15:50 M &5 (LEFER 1 B B2 (%) . Room M (Room B2, Faculty of Letters, Faculty of Law Main Bldg. 1F)
1SMP  RIAICIDET 5 2 >INV BOEEEFE
Structural biology of proteins mediating stimulus-response

F—HFAH— Rl FE (KRKF), @l FH (BEEIEKXF)
Organizers: Atsushi Nakagawa (Osaka University), Hideki Kandori (Nagoya Institute of Technology)

Living organisms receive and response to stimuli from their environment. These processes are essential for living systems and many proteins work in this process.
In this symposium, we will discuss the stimulus-response mechanism of living systems based on the molecular mechanisms of the proteins that function in gas-
sensing, photo-sensing, mechano-sensing, voltage-sensing, and redox-sensing.

1SMP-1 Structural basis for the heme-dependent transcriptional regulation
Shigetoshi Aono'? (Okazaki Int. Integ. Biosci., *Inst. Mol. Sci.)

1SMP-2 BT T ZIVEES 75 — EDIEE L #EEE
Structure and function of photoactivated adenylyl cyclase
AR MR A =2 OFB %! (RIBK - F HETK - REGERF)
Mio Ohki?, Sam-Yong Park?, Mineo Iseki' ('Facul. Pharm. Sci., Toho Univ., >Grad. Sch. Med. Life Sci., Yokohama City
Univ.)

1SMP-3 MEEHMZEF v RV MscL DA B/ F—T 14 > JICHT B ERFHT T7O0—F
Computational Approach to Mechano-Gating of the Bacterial Mechanosensitive Channel MscL
OiZH B!, BHEF E1F? (BHEREXZABEEREBEERREFZH, 2BAR-E- XA/ N1F02 - FK)
Yasuyuki Sawada!, Masahiro Sokabe? (' Dept Nutrition Fac Human Life Science Nagoya Univ Economics, >Mechanobiology
Lab Nagoya Univ Grad Sch Med)

1SMP-4 BAKTFERRT72—EVSP DAy 7 > JHEICEAT 3 18&EMFAIME
Structural analysis of voltage-sensing phosphatase (VSP) on the electrochemical coupling
OrH RS, #H B8, Eit &5 Bl Fse!s (BRK - B, 2BRK - B, 3CREST, JST)
Hirotaka Narita'>, Naoki Kanda', Yasushi Okamura®, Atsushi Nakagawa'? ('Inst. Protein Res., Osaka Univ., *Grad. Sch. of
Med., Osaka Univ., 3CREST, JST)

1SMP-5 BA&FMET D b2 F v 2V VSOP/HVI DELGZH TDENRED RN
Molecular dynamics study of kinetics of the voltage-gated proton channel VSOP/Hv1 under electric fields
O BF!, KFE R, B 23, &l HA 1T &I, BEE th—BRC, HE #78°, KT BES10, [t EFlC,
AR 2ases, MEN A [EEF B! (AThK - B - 153k, 28K - Seumhft, WEsK - IR T 42T A - B2 - I, 5BRK -
EAM, BRA - B - B, 7SRIbK - Be - (&, SSRAL A - X AN 7, 9FALK - Br - 155k, 10SRIb K - DERER)
Hiroko X. Kondo!, Yasushige Yonezawa?, Naoyuki Miyashita®, Masayo Iwaki*, Kohei Takeshita®, Yuichiro Fujiwara®,
Matsuyuki Shirota’®°, Kengo Kinoshita®%!, Yasushi Okamura®, Atsushi Nakagawa®, Hideki Kandori*, Yu Takano' (GSIS,
Hiroshima City Univ, 2Jat, Kindai Univ, *Bost, Kindai Univ, *Grad Sch Eng, Nagoya Inst Tech, 5IPR, Osaka Univ, °Grad Sch
Med, Osaka Univ, "Grad Sch Med, Tohoku Univ, 8ToMMo, Tohoku Univ, °GSIS, Tohoku Univ, '’IDAC, Tohoku Univ)

1SMP-6 Structural basis of redox-dependent regulation of SERCA2b
Michio Inoue', Nanami Sakuta', Satoshi Watanabe', Ryou Ushioda?, Yoshiki Tanaka®, Tomoya Tsukazaki®, Kazuhiro Nagata?,
Kenji Inaba' (! Tohoku Univ, *Kyoto Sangyo Univ, NAIST)
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13:20~15:50 N S35 (STiEZFEEB 1 B B3 #1%) . Room N (Room B3, Faculty of Letters, Faculty of Law Main Bldg. 1F)
1SNP 1% AMED EHEIRMERREXEEE (AMED—CREST/PRIME)
[XH/INAF 0T —HAEDRRRRIC & 3 EHAEE#R R P ERRMOAIH]
XHJNA F AT —RRDIRSTH & Sk
International symposium on mechanobiology with its cutting edge and diversity

F—AFA¥ - FHHE (BRAXT), M AEF (RiLXF)
Organizers: Satoshi Arai (Waseda University), Kumiko Hayashi (Tohoku University)

The main-stream of mechanobiology unveils the mechanism of how cells sense and respond to the mechanical stimulus at molecular level. Furthermore, recent
studies on mechanobiology spread to the broaden area by researchers who interpret the concept of “mechano” differently. This symposium proposed here will
focus on the current topics in the main-stream and also covers topics regarding the mechanobiology with diversity. In particular, speakers include those who are
less familiar with biophysical meeting.

1SNP-1 FIA2TH A4 XOBR % 1F ) fRStERE 2 BHFIE T 5 A
Thermal Control of Cellular Functions Using Organelle-sized Heat Spots
O B (FK - EBIH
Satoshi Arai (Res. Inst. Sci. Eng., Waseda Univ.)

1SNP-2 Nanostructured Smart Materials for the Remote Manipulation of Cell Behavior
Attilio Marino!, Gianni Ciofani'? (\Smart Bio-Int., IIT, Italy, >Dept. Mech. Aero. Eng., Politec. Torino, Italy)

1SNP-3 A molecular mechanism of gene regulation by matrix mechanics -A moving story of FHL2 and Force-
Naotaka Nakazawa!, Aneesh Sathe?, G.V. Shivashankar®** Michael Sheetz>>> (iCeMS, Kyoto Univ., >Mechanobiology
Institute, National Univ. of Singapore, *Dept. of Biol. Sci., National Univ. of Singapore, *iFOM, Italy, *Dept. of Biol. Sci.,
Columbia Univ.)

1SNP-4 Curvature-propagated mechanochemical waves in subcellular pattern formation
Min Wu, Maohan Su, Cheesan Tong, Shengping Xiao (National Univ. Singapore)

1SNP-5 AP NI LRETa D) TRIIILT DEBE
Mechano-transduction and Direct Cardiac Reprogramming for Heart Regeneration
OXH &Y (BESZRFEFEEIREAT)
Masaki Ieda (Department of Cardiology, Keio University School of Medicine)

1SNP-6 [EZEREBIC B T2 RBHEDA A/ 222 TEIRE
Mechanosensing dynamics of peripheral nerves inside organs
OmMs B& (Bt % — - %A
Atsunori Kamiya (NCVC)

1SNP-7 w5 EEFALARRELBIEIC K 2T IV H 3 Z X DBZEA
Non-invasive force measurement using fluctuation for organelle transport in neurons

Ok A%F (RILATI)
Kumiko Hayashi (Sch. Eng., Tohoku Univ.)
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#2HB (9A20H (K)) Day2 (Sep.20 Wed.)

8:45~11:15 AR5 (£FEEHR 1B E107) Room A (Room E107, General Education Bldg. 1F)
2SAA  DEMDOEGTIE  Minor ERDIRZE VDY O X7 LLKICHEE RIZTEHOOAH
Introduction about “Minority in life science”

F—HFA¥— 1 kHF @R (KBRKF), LHHFRS (RRAFERLFHERMN)
Organizers: Takeharu Nagai (Osaka University), Hiroki Ueda (The Univ. of Tokyo/RIKEN)

If we carefully observe the cell population that at first glance looks uniform and homogeneous, we may find small number of heterogeneous cells with a different
nature. Moreover, this minority cells would sometimes significantly alter the behavior of the whole cell population. In this symposium, we would like to discuss
not only analytical methods for sensitive detection or visualization of such minority cells, but also the theories regarding principle or mechanism how the minority

cells are generated and exert biological roles.

2SAA-1 Development of techniques for imaging physiological functions toward visualization of singularity caused by
minority elements

OXx# fgia (BRK EERT)
Takeharu Nagai (The Institute of Scientific and Industrial Research, Osaka University)

25AA-2 PR ICIRIEE S £ 72 5 TRRFRR
Critical transition controls the self-organized spiral nuclearion
O/l —# (BEX ERE)

Kazuki Horikawa (Tokushima Univ. Biomedical Sci.)

2SAA-3 Minor BERZ D AA G EMGIH £ FIREE T 3RBRADEMT I AN 2T 17 R
Coordination chemical genetics of receptors for artificially regulating minority events
O ixtdf (RATI)
Shigeki Kiyonaka (Grad. Sch. Eng., Kyoto Univ.)

2SAA-4 Small cells bur large impacts, revealed by extensive 2P / 8K-CMOS singularity imaging
Ot & (BREX)
Satoshi Nishimura (Jichi Med Univ)

2SAA-5 High speed Raman imaging for chemical profiling of cells and tissues

OBFHA =8 (frX)

Katsumasa Fujita (Osaka Univ)

2SAA-6 How can one quantify singularity in cells from Single Cell Raman Imaging?
Ovvidlg B2 (HEREFIR, 2Ab K £ FER)
Tamiki Komatsuzaki'? (' Hokkaido Univ., RIES, MSC, >Hokkaido Univ., Grad. School of Life Science)

2SAA-7 A /)T 1 MRS & B B CREREFEESEEE DR
Regulation of autoimmunity by minority cells
O ¥ (BBRFEIGEERFMITAR)
Taku Okazaki (Institute of Advanced Medical Sciences, Tokushima University)

2SAA-8 RREENT Iy b7+ — LERVEERNER Y ES T
Probabilistic Mapping of Mouse Brains with Scalable and Pointillistic Analytical Platform
Oft £ Z&!, B S22, Bl BP, EO 8, Bi5 &°, LR i, BH+ —&°, LB H2! (FX - E,2 7V >
Z MR IEK - FFEE, BRA - BT, OBRK - B, SFRA - )
Tatsuya Murakami', Tomoyuki Mano®?, Shu Saikawa?, Shuhei Horiguchi®, Kousuke Baba®, Mochizuki Hideki®, Kazuki
Tainaka®, Hiroki Ueda' (\Med., Univ. Tokyo, >Dept. Chem., Princeton Univ., *Univ. Tokyo, *Osaka Univ., *Med., Osaka Univ.,
®Niigata Univ.)
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8:45~11:15 B &i5 (£FIEHR 2 B B201) . Room B (Room B201, General Education Bldg. 2F)
2SBA HEBLVEEOEMMIE—EENDER—
Biophysics on saccharides and lipids toward medicine

F—HFAH— MR BF (REAF), HE EZF (EEXF)
Organizers: Yoko Matsumoto (Sojo University), Misako Aida (Hiroshima University)

Saccharides play important roles in adhering to cells, transmitting information, and recognizing molecules in the cell membranes composed of lipids through
receptors. Recently, lipid vesicles including saccharides have been generated and effective for inhibiting the growth of tumor cells. Therefore, saccharides and
lipids are good targets to create a novel therapeutic system. In this symposium, we introduce biophysical and therapeutic studies related to characteristics of
saccharides and lipids and discuss the development for medicine.

2SBA-1 PLNO—RURY —LICEBPABRBEBIRETR F—Y X
Therapeutic effects of trehalose liposomes against carcinoma along with apoptosis
OMKE BT (RBKRR - ICH%E®)
Yoko Matsumoto (Grad. Life, Univ. Sojo)

2SBA-2 RAVENLNO-XZ LB TREBAELREOBAEZEE A - T 7 —DAEE
Trehalose intake improves spatial memory through autophagy activation in the brain of mice
OFtia #BF0, =K BRAE, F& XAk, Bk F— (GLETARR - E - HERIE)
Kunikazu Tanji, Yasuo Miki, Fumiaki Mori, Koichi Wakabayashi (Dept. of Neuropathol., Inst. of Brain Sci., Hirosaki Univ.
Graduate Sch. of Med.)

2SBA-3 Bih AERTE EHE 2 > /X7 E CERSG $ L ' Z N & 5 FIERY & U 7= EE|HEE
Targeting ceramide synthase 6-dependent metastasis-prone phenotype in lung cancer cells
Okt (BARR - E - 5 FES)
Motoshi Suzuki (Nagoya Univ Grad Sch Med, Mol Carcinog)

2SBA-4 BEERHEBRPLA2 77 I U—(C&B URTA )T 1 SOk
Novel insights into the lipoquality control by the PLA2 family
O£ 82 (RRAFAFREZRARH REEGLIF > 2 — BRRIEETIFEM, "ARPHEARREEST
HREMTERR, B ARERN R REBCREST)
Makoto Murakami'->3 (!Center for Disease Biology and Integrative Medicine, Faculty of Medicine, The University of Tokyo,
2Tokyo Metropolitan Institute of Medical Science, > AMED-CREST)

2SBA-5 XEMEREEETIMEL EBRE_EBRO A FEIHFEE
Molecular dynamics study of lipid bilayers modeling real plasma membranes
Lk F=fw, OflE & (BARR - IT)
Yoshimichi Andoh, Susumu Okazaki (Nagoya University)

2SBA-6 LAY e AV ZHERLIOKDOKREE Ry M7 — 7 5HE
Characterization of the hydrogen-bond network of water around sucrose and trehalose investigated with broadband
spectroscopy
OB BB, /NI #—2, it B, BKkF =8, BS S88° (F2H - IMS, 2RK « &, NTT - ZnREHET /N1 )
Keiichiro Shiraga!, Yuichi Ogawa®, Masahito Nakamura®, Katsuhiro Ajito’, Takuro Tajima® (\RIKEN Center for IMS, >Grad.
Sch. Agri., Kyoto Univ., *Device Technology Labs., NTT)

2SBA-7 TNA—REMLNAA—-XDKERPICH T B1EE EKFICET B ab initio QW/MM-MD EIC & 3R
Ab initio QM/MM-MD study on conformation and hydration of glucose and trehalose in aqueous solution

Ol =¥ (REXER - 18)
Misako Aida (Grad. Sch. Sci., Hiroshima Univ)
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8:45~11:15 C &5 (%% B 2 & B202) Room C (Room B202, General Education Bldg. 2F)
2SCA  4HERFOL VR T OERIIERIEERMT £ BIE L - RBNFE CSHERZOHER

New approaches of integrated use of experimental and simulation methods for dynamic correlative structural analysis of

biomolecules in the wide spatiotemporal scale

F—HFAY— 12U ERR (REKRE), Fll#F (BERRFHATFEEEE)
Organizers: Masaaki Sugiyama (Kyoto University), Hiroshi Nakagawa (Japan Atomic Energy Agency)

Biomacromolecules are functionalized by modulating their structure and assemble state in a physiological solution. This functional dynamics is subjected to the

wide space-time from 10-12 m to 10-6 m and 10-12 sec to 10-6 sec and therefore it is crucially important to have analysis methods crossover this wide space-time

range. In this symposium, we would like to approach to the structure and dynamics related to wide hierarchy with marriage of experimental methods, represented

by quantum beam scattering techniques and NMR, and computational science.

2SCA-1

2SCA-2

2SCA-3

2SCA-4

2SCA-5

2SCA-6

2SCA-7

DY PRI GLDIBWNMIDNT

Introduction of hybrid/integrative structural biology
Ozl IEBR (RAEFIF)

Masaaki Sugiyama (KURRI)

EFIVRDORIE S & EHMAIMEE ICRIET T F FORR

Effects of incorporating small peptide on collective thermal fluctuations and elastic and viscous properties in model
lipid bilayers

ORI 585L'2, Kelley Elizabeth', Butler Paul' (KEFZEAERMRAZR, 21 > 7« 7FK)

Michihiro Nagao'2, Elizabeth Kelley!, Paul Butler! (\NIST, 2Indiana U.)

Protein dynamics as studied by neutron spin echo and MD simulation
Rintaro Inoue', Takashi Oda?, Tomotaka Oroguchi®, Mitsunori Tkeguchi?, Masaaki Sugiyama', Mamoru Sato? (! Research
Reactor Institute, Kyoto University, *Yokohama City University, *Keio University)

Protein Structural Fluctuations Investigated by X-ray Solution Scattering and Molecular Dynamics Simulation
Tomotaka Oroguchi'? (!Faclt. Sci. Tech., Keio Univ., >RIKEN SPring-8 Center)

BAEMLCEEYZE T TO—FICLBICHEL L NNIBS SUEEOIBE S 1 F 3 7 XD

Integrative structural biology approaches for understanding conformational dynamics of oligosaccharides and
glycoproteins

ORAK BF, & ZFF2 BEEE FRAR' 2, $57K F AR, IO #A3°, 4211 1IERRY INEE R—'2 (8K - RE, 2 BRBEME
R - RBHRES /N1 7. 2, HERESER - ~ T U 7L, YR - [RFIFEERAR)

Hirokazu Yagi!, Sacko Yanaka?, Rina Yogo'?, Tatsuya Suzuki?, Takumi Yamaguchi®, Masaaki Sugiyama*, Koichi Kato!?
("Grad. Sch. of Pharm. Sci., Nagoya City Univ., *Okazaki Inst. for Integra. Biosci. and Inst. for Mol. Sci., Nat. Inst. of Nat. Sci.,
3Sch. Of Materials Sci., JAIST, *Research Reactor Institute, Kyoto University)

DFLIAL—2a DBNERFECESZZNTVEDLAF I XOME
Investigating protein dynamics by using dynamical analysis methods of molecular simulations
OXEK ENE (BESBAFEIFHBMIEFR)

Ayori Mitsutake (Dept. Phys, Keio Univ.)

RMETFRIEL CETERBMZOMEICEIELED KA A 414 F 3 7 DM

Analysis of protein domain dynamics by integrating of neutron scattering and computer science

Ol #12 ({BARREFHIMEREEE - RFHOREMESF - MEREME > 2 — - BEBEMR 7V — 7, 2ST,
&N

Hiroshi Nakagawa'? (\Japan Atomic Energy Agency, Materials Science Research Center, 2JST, PRESTO)
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8:45~11:15 D &5 (%% B 2 & E201) Room D (Room E201, General Education Bldg. 2F)
2SDA HIHEROHER : BlF &SR D@IE

Frontiers in self-replicating systems: Emergence and synthesis

F—HFAH— 7% BN (AMNKF), THRERE (BEMEREEE)
Organizers: Yusuke Maeda T. (Kyushu Univeristy), Shunsuke Shimobayashi F. (JAMSTEC)

Living cells produce themselves so that a major conceptual question in biology is self-reproduction. One may understand it for self-replication of biopolymers
following von Neumann logic, which implies a memory. But, how does self-reproduction operate without apparent memory? In this symposium, recent
developments of mechanical aspects for self-reproduction will be shown from physics, mathematics, and synthetic biology. Self-replication and functional
expression of information coding polymers of DNA and RNA are particularly focused in both experiment and theory.

2SDA-1 Emergence of genetic information in information-polymer soup
Shoichi Toyabe (Grad. Sch. Eng., Tohoku Univ.)

2SDA-2 BCBETIHNSHTRICBVWTEELEII» BRI W3 EMA
Conditions for selecting complex sequences in mathematical model of self-replicating template polymer system
ORR Z&k, €F HEZ (K- #X)
Yoshiya Matsubara, Kunihiko Kaneko (Grad. Sch. Arts and Sci., The Univ. of Tokyo)

2SDA-3 LEAERY 1 7IILORR)IELIC L ZRIK DNA OREBREN B E155E
Autonomous propagation of circular DNA molecules in vitro through a continuous repetition of a chromosome
replication cycle
OFR E==, SHZE (GL¥K - 3E - &)
Masayuki Su’etsugu, Hiraku Takada (Col. of Sci., Rikkyo Univ.)

2SDA-4 Emergence of DNA-encapsulating liposomes from a DNA- Lipid blend film
Shunsuke Shimobayashi (Department of Mathematical Science and Advanced Technology, Japan Agency for Marine-Earth
Science and Technology)

2SDA-5 FoFy TATHAE  EMIREROEEFRER EBAMARIC & 2 HAE
Artificial-cells-on-a-chip: cell-free gene expression in microwells with various geometries
O v P UIRAEK, /78— T >t b HZ BN (AMNKFEFRERYIZFE,2I XV E2K -
Wig)
Ziane Izri!, Ryota Sakamoto', Vincent Noireaux?, Yusuke Maeda! (\Dept. Phys., Kyushu Univ., 2Dept. Phys., Univ.
Minnesota)

2SDA-6 AAAS THREBET B2 & RNA-42 >IN BIEA DA B
Synthetic RNA-protein nanostructured devices that function in vitro and in cells
OZF s 185%, X B (F#KAF)
Hirohide Saito, Hirohisa Ohno (Kyoto Univ.)

8:45~11:15 E &35 (£F¥FH 2 B E203) . Room E (Room E203, General Education Bldg. 2F)
2SEA  EWRFETO 24 B X LBIHERBICEET B2~ Y (B h) HR
Molecular, Structural, and Dynamic Origins of 24-hour Period in Circadian Clock Systems

F—HFAY— LR (D FREMER), A\KE 5L (REFLEMKF)
Organizers: Shuji Akiyama (IMS), Kazuhiro Yagita (Kyoto Prefectural University of Medicine)

Circadian clocks reveal a self-sustained oscillation with an approximately 24 h period. In these days, there is a growing number of researches approaching origins
of slow yet ordered dynamics from the viewpoints of biophysics, chemical biology, structural biology, and bioinformatics. The accumulated evidence offers an
ideal opportunity to revisit a fundamental question in chronobiology: what determines the temperature-compensated 24 h period? In this symposium, we will
present the current understanding of the clock systems in prokaryotes and eukaryotes and discuss emerging ideas.
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FC oI
Opening Remarks

2SEA-1 STI/NTTITDRINTJEREDPHATCNBZ &
Lessons from Cyanobacterial Circadian Clock System
O 823 (P FR BES TV X T LAR > & —, HEMH K, BH - MEEREREMRE L 2 —)
Shuji Akiyama'?? ('CIMoS, IMS, NINS, 2SOKENDAI, *RIKEN SPring-8 Center)

2SEA-2 KATMR INyE E) U ER{E
Protein intrinsic disorder and phosphorylation

OXH T (&K - 1E5®)
Motonori Ota (Sch. Info. Nagoya U.)

2SEA-3 Chemical and structural biology approaches to understand molecular mechanism underlying 24-hour period of
mammalian circadian clock
Tsuyoshi Hirota (Institute of Transformative Bio-molecules, Nagoya University)

2SEA-4 Flexible time: turning of circadian period through the loop region of CRYPTOCHROME protein
Koji Ode'?, Hiroki Ueda'? (\Dept. Sys. Pharm., Grad. Sch. Med., The Univ. Tokyo, *Lab. Syn. Biol., OBiC, RIKEN)

2SEA-5 HEELEEORAEBEE(CH 1T B 24 BSEEE O R AkiE
Appearance of 24 hour rhythms during the developmental process in mammals

ONKRH F5h (REFFILEFKT HEEES)
Kazuhiro Yagita (Kyoto Prefectural University of Medicine)

BBbWiZ
Closing Remarks

8:45~11:15 F &5 (£FIE 2 f E205) Room F (Room E205, General Education Bldg. 2F)
2SFA FEMitEEME [BHEERBROBEICLDIES P AL FROBEDORZ] K&
IEIERRETCREINZIEFRDFDES » S L4

Softness and functions of biological molecules under various environments

FT—HFA¥ - BB R (RIEKXF), RF oK (BRFLHEEE)
Organizers: Satoshi Takahashi (Tohoku University), Ryota Iino (NINS)

Biological systems express their functions through the coordinated dynamics of soft biological macromolecules in various environments. In this symposium, we
ask young investigators to present their recent investigations based on molecular dynamics simulations, in cell NMR, high speed AFM and advanced optical

microscopies and to discuss the current understanding and future perspectives of their target biological systems.

2SFA-1 WMIEAT ST« L TRETOEAEND 74+ -7 1 >% - #4537 X% NMR TEElT 3
NMR approaches to investigate protein folding and dynamics in the crowded intracellular environment

O g (B#HA - BI - PFYEILD)
Yutaka Ito (Dept. Chemistry, Tokyo Metropolitan Univ.)

2SFA-2 EREEAFIIaLl—2a3> b0 27 N)DBRDPSIRED XV INVEDRE—L 41 FI TR
Deciphering the heterogeneous dynamics of proteins from the analysis of millisecond-long molecular dynamics
simulations
OFF &2, Fik 52 (19FH, HK)
Toshifumi Mori'-2, Shinji Saito'? ({IMS, 2SOKENDAI)

2SFA-3 Ultrahigh-speed single-particle tracking by interferometric scattering (iISCAT) microscopy
Chia-Lung Hsieh (/nstitute of Atomic and Molecular Sciences, Academia Sinica)
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2SFA-4 TV HEALBBIEE TN X LERIC K BEMEE N TFDA AT TERT) 22T
Raman scattering microscopy and alkyne-tag for imaging and screening of bio-active small molecules
O%Kig 81234 BEH = &2, #hfE 8572 (\KBRKZE - ICAYIEFE I, 2AMED-CREST, AMED, 332, 45 FR=ZME
PIT)
Jun Ando'23# Katsumasa Fujita'2, Mikiko Sodeoka®? ('Dept. of Applied Physics, Osaka Univ., >AMED-CREST, AMED,
SRIKEN, *Institute for Molecular Science)

2SFA-5 High-Speed AFM Observation of Domain Flexibility Related to Enzymatic Function of CRISPR-Cas9
Takayuki Uchihashi!, Mikihiro Shibata>3, Hiroshi Nishimasu*>, Noriyuki Kodera®*, Seiichi Hirano*, Toshio Ando*®, Osamu
Nureki* (\Dept. Phys., Nagoya Univ., *ISFS, Kanazawa Univ., *Bio-AFM FRC, Kanazawa Univ., *Dept. Biol., Univ. Tokyo,
5JST-PRESTO, SJST-CREST)

2SFA-6 BRI DFAXA—T L TBITHAOPELE ) ZTHRFE—42—. BEHALSTFE—2—DIEFEHFEHEEE
Chemo-mechanical coupling mechanisms of linear and rotary molecular motors revealed by high-speed single-
molecule imaging analysis
OfREF TA!123 (|BRFLHTHE BISHEAE NI A Y A4 T2 X1 2 — 2HRPZMEHEE S FREEMER, HE
MEKRFRKE)
Ryota lino'23 (\0IIB, NINS, 2IMS, NINS, 3SOKENDAI)

8:45~11:15 G &5 (£%#EHR 3 i C301) ~Room G (Room C301, General Education Bldg. 3F)
2SGA FiEMitEISARE [ERUBEERTIE & < FEBBIEHAT| HfE

EREEMIRE S L TOHLWREESER, VRV—L4L, /71« X7DFHA

New detergents, liposomes, and nanodiscs as membrane-mimetic environments

F—HFA¥ - B B (RREGHFRMAERAS), #E K#H (AMNKF)
Organizers: Tomoya Tsukazaki (NAIST), Daisuke Kohda (Kyushu University)

The solubilization with detergents and reconstitution into lipid bilayers is a critical process in membrane protein studies. Intensive talks on the basics and the
applications of new detergents, liposomes, and nanodiscs for proper treatment of membrane proteins will be given to view a present and future status of the

membrane-memetic technology.

2SGA-1 JRY—L - F /T RAVDEREBEEBEBEFAFIVX
Structure and Dynamics of Lipids in Liposomes and Nanodiscs
OF % £ (BIUAFAFR EFZEFHEE)

Minoru Nakano (Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama)

2SGA-2 RBEF /T4 RIMERD D DIRFEERY T —DFH A >
Molecular design of membrane-active polymers for lipid nanodisc formation
OKR £55, # L Hth, 5tKH B, s fi— (RREGBHFRMAFRAE MERIKRFIFMRETR)
Kazuma Yasuhara, Masaya Inoue, Jin Arakida, Jun-ichi Kikuchi (Graduate School of Materials Science, Nara Institute of
Science and Technology)

2SGA-3 IEE—2 >N 7 HEICEL 5 LRRREFEREDERRE KX 1 > Z 8 R#EE
Lipid-protein cooperativity in the regulation of juxtamembrane domain dimer formation in epidermal growth factor
receptor
OniH 5!, 48k 32°, WA B2 (1R B (I2H - EFMRRIER, *mREBERKFE)
Ryo Maeda!, Takeshi Sato?, Kenji Okamoto!, Yasushi Sako! ('Cellular Informatics Lab., RIKEN, *Kyoto Pharmaceutical
Univ.)

2SGA-4 High-speed AFM observation of membrane protein embedded in Nanodisc
Takamitsu Haruyama!, Yasunori Sugano!, Yoshiki Tanaka!, Hiroki Konno?, Tomoya Tsukazaki' ('Grad. Sch. of Biol. Sci.,
NAIST, 2Bio-AFM FRC, Inst. of Sci. & Eng., Kanazawa Univ.)

2SGA-5 GraDeR: 8 R EEMEEIEES >INV EORESE
GraDeR: micelle free membrane protein preparation
OGerle Christoph (BRA - % > /X7 H)
Christoph Gerle (/PR, Osaka Univ.)
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2SGA-6 DRV —LHRDES >INV BRBEBE IR A 5 7 7 1 F EFIRMEER FRET &
CryoEM single particle analysis for functional structure of membrane proteins in liposomes
Ot FHt B4 7% 1 I IFMEBHARE 2 —)
Hideki Shigematsu (R/IKEN CLST)

8:45~11:15 | &5 (%3 EH 3 & E305) Room | (Room E305, General Education Bldg. 3F)
2SIA  1%¥E AMED EHEEIRAZEREXEESX (AMED—CREST/PRIME)
[XH /N1 A0 —BEDRAIC L 5 EFHPERERER ERRIMOAIE]
XH/NAF0Y—2FEHT XY KOS —DHER
Development of methodology to explore the mechanobiology

F—HFAY— i AFKIE (AMNKE), EFRM EE (BRHEXF)
Organizers: Satoru Kidoaki (Kyushu University), Masahiro Sokabe (Nagoya University)

For the development of mechanobiology, an integrated approach from multifaceted technical fields has been essential. The frontier of mechanobiology has been
developed by combining various methodologies such as molecular biological techniques, sophisticated imaging probe and microscope technology, mechanical
loading device, microfluidics, design of surface chemistry and viscoelasticity of materials, computational technique, etc. This session is dedicated to discuss the
latest trends on the methodology to explore the mechanobioly, and not only on the methodologies but also on the basic mechanobioligic findings based on the

methodlogies.
2SIA1 XA/ NAFOT— ChETORREI DS DFRRE
Mechanobiology: Past achievements and future issues
OEBHERE (BB E- XA/ N1F+OT— - TK)
Masahiro Sokabe (Mechanobiology Lab, Nagoya Univ Grad Sch Med)
2SIA-2 Mechanobio-materials manipulating motility and functions of stem cells
Satoru Kidoaki (/MCE, Kyushu Univ.)
2SIA-3 XHNAFAT -0 ORIRCER B E A

Shape Memory-based Dynamic Culture Platforms for Mechanobiology

O=# B—B8 (BFERt - Y1)
Koichiro Uto (/CYS, NIMS)

2SIA-4 BEFREGEICHT 277 F > OEE22ET 2 20 OIS SELRREEEMORR
Microtopographical cell culture substrate to understand the role of actin cytoskeleton for regulation of gene
expression
s Hese!, O=47 #%E'2 ('E#ARE - ¥ X7 LT H 1 >, 2AMED - PRIME)
Masashi Yamazaki!, Hiromi Miyoshi'? ('Grad. Sch. System Design, Tokyo Metropolitan Univ., >PRIME, AMED)

2SIA-5 Live-cell imaging of actin dynamics in cortex and lamellipodium by high-speed atomic force microscopy
Yoshitsuna Itagaki!, Yanshu Zhan!, Aiko Yoshida', Nobuaki Sakai?, Yoshitsugu Uekusa?, Masahiro Kumeta!, Shige H.
Yoshimura'! (\Grad. Schl. Biostudies, Kyoto U., ?R&D Group, Olympus Corp.)

2S|A-6 BN HE  B—fEh 5 ZHmka
Cell Mechanics: from single cell to multi-cellular dynamics
BAE-2)IIOFE, LE B, OFE #S' (RARE - MR 20 vy 7/ ML 3N—N1N—FK. YXTFTL4
&)
Hirokazu Tanimoto'?, Kyogo Kawaguchi'-?, Masahito Uwamichi!, Masaki Sano! (\Dept. Phys. Univ. Tokyo, *Inst. Jacques
Monod, 3Sys. Bio. Harvard Univ.)
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8:45~11:15 K5 (SLEFE 2 B A134=) Room K (Room A1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
2SKA Joint Symposium between Indian Biophysics Society and BSJ: Protein Biophysics: From Folding to Drug Discovery

F—HFAH - & B (KBRKF¥), NX— J—4% L (Bose Institute)
Organizers: Akira R. Kinjo (Osaka University), Gautam Basu (Bose Institute)

Computational approaches such as modeling, simulation and statistical analysis are becoming ever more crucial not only to make sense of the massive amount of
biological data but to predict systems’ behaviors and thereby to generate hypotheses that may drive further experimental studies. In this symposium, focusing on
molecular aspects of biophysical systems, speakers from India and Japan will present some of their recent studies ranging from protein structure and folding to
evolution and drug discovery using computational methods.

2SKA-1 BSIZEICH IZERE T -T2 T
Protein folding in the sequence space
OeH B (KIRAFELEMIRF)
AKkira R. Kinjo (/nst. Protein Res., Osaka Univ.)

2SKA-2 Toward a Quantitative Description of Microscopic Pathway Heterogeneity in Protein Folding
Athi N. Naganathan (//T Madras)

2SKA-3 Structural features of the urea denatured apomyoglobin using molecular modeling and experimental data
Yasutaka Seki (Molecular Biophysics, Kochi Medical School, Kochi University)

2SKA-4 Structural Proteome to Targetability Estimation: Novel Concepts in Drug Discovery
Nagasuma Chandra (/ndian Inst. Sci.)

2SKA-5 Data integration and statistical/ab initio modelling towards rational drug discovery
Kenji Mizuguchi (N/BIOHN)

2SKA-6 Cis proline-specific protein structure and dynamics
Gautam Basu (Bose Inst.)

8:45~11:15 L &35 (3LiEFE6 2 B1 (=) Room L (Room B1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
2SLA EBFMREDPEAZADNATA A -T2 T EZDICH
Happy Hacking imaging for biology by early carriers

F—#HF1¥ - BRE GLaIEEELKRT), FiH Bz (KBRKX%)
Organizers: Shiori Toba (Hirosaki University of Health and Welfare), Yoshiyuki Arai (Osaka University)

Optical microscopy enables us to visualize the dynamic behavior of living samples. In this session, we will present the recent imaging technologies, including
superresolution, adaptive optics, digital holography, and image processing. We hope to discuss recent developments and the significant findings based on our
observation. We believe this symposium will encourage the further applications to increase the experimental output and stimulating the scientist in your field.

2SLA-1 BRSSP TAMEEE PALM (C & - TEES DI H - /- EhREEIC £ 1T 2 IEERM/NE
Opening talk: visualizing unconventional biological component using super-resolution photo-activated localization
microscopy
OBMFE? (\KIRMIELK - &, 3HFIE | BARTEZERALK)
Shiori Toba'? ('Osaka City Univ. Grad. Sch. of Medicine, *Present Address: Hirosaki Univ. of Health and Welfare)

2SLA-2 FREHAMT & B U e T F DS BRIEE O #REmR £
Improvements of two-photon excitation microscopy by utilizing novel optical technologies
OXK& EF'2 (Hek - EFH, K - BT - 153R)
Kohei Otomo'? ('RIES, Hokkaido Univ., *Grad. Sch. IST, Hokkaido Univ.)
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2SLA-3 ERTE  KOENDMIEIC L 2 REWEMPBI x -2 > 7
Adaptive optics: Towards deep imaging of living cells by active correction of optical disturbance
OFEH #v (BEH - £431L)
Yosuke Tamada (Div. Evol. Biol., Natl. Inst. Basic Biol.)

2SLA-4 SIMISTORM 1 % — > J OfEds ERRDEE
Missions and the future of SIM/STORM super-resolution microscopy
Okr#Z B (#ait=a)

Wataru Tomosugi (Nikon Corporation)

2SLA-5 BEBVFE & AV - EYEGROMEN B EI PR
Efficient Automatic Classification of Biomedical Images Using Active Learning Algorithm
Of% &2, BIR £, 5 BR—E? ((TIVE 7 wL#k), /K - BE#itE

Natsumaro Kutsuna'?, Yuki Shimahara'-?, Seiichiro Hasezawa!*? (!Lpixel Inc., >*Grad. Sch. Front. Sci., Univ. Tokyo)

2SLA-6 TATRIWEAT T T ENAFA A =T 2 TADISHR]REME
Digital holography and its applicability to biology
OHBE #12 (\BFEA - ¥ X7 LI, AST & ZHUY)
Tatsuki Tahara'? ('Kansai University, *PRESTO, JST)

2SLA-7 Closing remarks: Advanced bioimaging techniques for biophysics
Yoshiyuki Arai (ISIR, Osaka Univ)

8:45~11:15 M & (EFE6 1B B2 #(=E) ~Room M (Room B2, Faculty of Letters, Faculty of Law Main Bldg. 1F)

2SMA  XEBFRFE - EFRISESMRRRE IO T 5 ATHMEF ERMEEOESFIBICL 2 52 >/ ERIS T Ot X DEERR] &
XIREPEFOESFAICSE S 0MEE SHEES NV ERRF
High-resolution and High-precision Protein Crystallography by Combined Use of X-ray and Neutron Diffraction

A—HFAF— B AR (BFRPRATERRES), =& Bk (FHAD)

Organizers: Taro Tamada (National Institutes for Quantum and Radiological Science and Technology), Kunio Miki (Kyoto University)

Recent development of synchrotron facility enables us to perform protein crystal structure analyses at ultra-high resolution. As a consequence of charge-density
analysis based on ultra-high resolution structures we can obtain information of outer-electron distribution of protein molecules. On the other hand, we can now
discuss detailed reaction mechanism from exact hydrogen positions visualized by neutron crystallography. It is time now to utilize X-ray and neutron diffraction
jointly to obtain deep information on protein structures. In this symposium, we show most recent results in this field and discuss its current methodological
problems and its future view.

2SMA-1 F LI
Introduction
O=ZAR K (REARFEARERIEFLARF)
Kunio Miki (Graduate School of Science, Kyoto University)

2SMA-2 REENLE L INTED X RS & OREFREEN
X-ray and neutron diffraction analyses of green fluorescent protein
OMHE — i (RAAZARZREZMEREMESLFHRE
Kazuki Takeda (Grad. Sch. Sci., Kyoto Univ.)

2SMA-3 Experimental environments for high-resolution diffraction data collection at SPring-8
Takashi Kumasaka, Kazuya Hasegawa (Protein Crystal Analysis Division, Japan Synchrotron Radiation Research Institute
(JASRI))

2SMA-4 BFmES N VEDOE R P EFERIBEREN
High-resolution neutron crystal structural studies of electron transfer proteins
OXH ABB (£ - EFE—L)
Taro Tamada (QuBS, OST)
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2SMA-5

2SMA-6

Challenging to visualize ammonia transposition in a channel of amidotransferase GatCAB using neutron
macromolecular crystallography

Min Yao'?, Long Li? (' Faculty of Advanced Life Science, Hokkaido University, *Graduate School of Life Science, Hokkaido
University)

Neutron protein crystallography with single-crystal neutron diffractometer iBIX at pulsed neutron source MLF, J-
PARC

Katsuhiro Kusaka', Taro Yamada'!, Naomine Yano!, Takaaki Hosoya!, Takashi Ohhara?, Ichiro Tanaka', Masaki Katagiri!
('Frontier Research Center of Applied Atomic Sciences, Ibaraki University, >J-PARC Center, JAEA)

8:45~11:15 N £15 (LEZE6 1 K B3 #(=) Room N (Room B3, Faculty of Letters, Faculty of Law Main Bldg. 1F)
2SNA  BIIARE—MHD S 12 5 T SIS DIRE R

Order from dynamic heterogeneity in multicellular systems

F—HFA ¥ — Ll EXR FBEZMREF), R i BIEZM%ER)
Organizers: Tatsuo Shibata (RIKEN), Fumio Matsuzaki (RIKEN)

Recent technological advances in single cell transcriptome analysis and imaging of living tissues and organs have started to provide the view that apparently

homogeneous cell populations contain in fact remarkable heterogeneities. From this finding, the question naturally arises as to how the ordered form and function

of tissues and organs is created and maintained from a population of cells with disordered and stochastic characteristics. In this symposium, we will discuss the

underlying principles that bridge this gap, based on the recent analysis of state transitions and linage tracing of cells in populations in vivo and in vitro.

2SNA-1

2SNA-2

2SNA-3

2SNA-4

2SNA-5

2SNA-6

FRERI R IC & 1T B FERIBIE

Stochastic process in multicellular morphogenesis
O%H ZXx (EIQBIC)

Tatsuo Shibata (RIKEN QBiC)

Molecular mechanism to generate heterogeneous gene expression in mouse ES cell population
Hitoshi Niwa (IMEG, Kumamoto University)

Y ABRAEEICEVWTHRIEEDE S ICHMET B D ?
How do cells differentiate during preimplantation mouse development ?

OBEF RZ (AL - HRYE)
Toshihiko Fujimori (Div. of Embryology, NIBB)

HBIERMEE X A 2HFMIEOBNRIG— e 7T AFFHERICER

Dynamical heterogeneity of the stem cell pool underlying the homeostatic sperm production in mice
OEH 4% (EREMFMRER)

Shosei Yoshida (National Institute for Basic Biology)

HRFEICL ST —2BH YA T X 1 HRERE

Machine learning for data-driven scientific discovery: state-of-the-art and future perspective
OFM = ()

Ryo Yoshida (/nst. Stat. Math.)

RS EIZ (C & 1F B tiE s MR D BRI SR

Dynamic heterogeneity of neural stem cells in brain development
Ol 1 GRILFIZEFR Z#MBS X 7 AR > % —)
Fumio Matsuzaki (RIKEN Center for Developmental Biology)
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13:55~16:25 A S5 (£ BEH 1 [ E107) ~Room A (Room E107, General Education Bldg. 1F)
2SAP AMRICH T ZHOHIE : PEDORF IS U THEDREEEZEAH L TWVWEDH ?
Number in biology: deciphering how small number of molecules solve robustness of biological functions

F—HFAH— g RS (tEEXRT), BH B (RERAF)
Organizers: Tamiki Komatsuzaki (Hokkaido University), Shinya Kuroda (The University of Tokyo)

All live systems are composed of a sequence of chemical reactions and quite often in systems biology people have expressed molecules by "concentration
valuable", but actually molecules are discrete objects, so that the number of molecules should be expressed. Moreover, the numbers of molecules in single cells
are countably very small at the order of 1 to 1000 compared to Avogadro number. Naive intuition suggests that large number fluctuation in reactions is not well
desired to promote signal transduction cascades robustly. Likewise, the open question in biology is to elucidate the numbers of each actors/actresses in biology
and how our live system solves biological functions under the existence of such apparent conflicts.

FC oIS
Opening Remarks
Tamiki Komatsuzaki

2SAP-1 HaY XTLICH T DRE - - DEMEORRE
State, Shape, and Small-Number Issues in Biological Systems
OF®8 th— (LBXK - i)
Yuichi Togashi (Grad. Sch. Sci., Hiroshima Univ.)

2SAP-2 Collective motion switches directionality of molecular motor along filament
Nen Saito (Grad. Sch. Sci., Univ. Tokyo)

2SAP-3 Information thermodynamic study of biochemical clock
Sosuke Ito!, Pieter Rein Ten Wolde? (' Hokkaido University, RIES, >FOM Institute AMOLF)

2SAP-4 DOAXFIFEEFRRBIESEOFRET VAT
Novel statistical model of fluctuating gene expression levels of Arabidopsis thaliana
O Beic!, KF 122 (LKL BEEXE)
Akinori Awazu!, Atsushi Nagano? ('Dept. of Math. and Life Sci., Hiroshima Univ., *Faculty of Agriculture, Ryukoku Univ.)

2SAP-5 E-Cell System: from a single molecule to a whole cell
Kazunari Kaizu, Masaki Watabe, Kouichi Takahashi (RIKEN Quantitative Biology Center (OBiC))

2SAP-6 ZINA 2B B/METEZIR  Robust, Sensitive T Efficient % BRIz E
Small-Volume Effect Enables Robust, Sensitive, and Efficient Information Transfer in the Spine

OBEH = (RK - F3E)
Masashi Fujii (Grad. Sch. Sci., Univ. Tokyo)

2SAP-7 A quantitative view of the biosphere: from the most abundant taxa to the most abundant proteins
Yinon Bar-On, Rob Phillips, Ron Milo (Weizmann Inst. Sci.)

Bh)IC

Closing Remarks
Shinya Kuroda
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13:55~16:25 G &5 (£%F B 3 & C301) . Room G (Room C301, General Education Bldg. 3F)
2SGP EHNFRMENZET HMEOHR

Macromolecular crowding shapes the world of cells

F—HFAH— 1 EER RREIKXF), & 2H GELFHERHR)
Organizers: Miho Yanagisawa (Tokyo University of Agriculture and Technology), Isseki Yu (RIKEN)

Biopolymers such as proteins are present in very high concentrations in cells, which greatly affect the dynamics, structure, and function of them. Although these
effects, so-called "macromolecular crowding" has been attracting attention, molecular-level mechanisms are still unknown due to its complexity. At this
symposium, we focus on the characteristics of the cellular environment and/or cell-mimicking conditions dominated by macromolecular crowding. Combining
experimental, theoretical, and computational approaches, we discuss the influence of macromolecular crowding on diffusion, structural stability, and biological
reactivity of DNA or proteins.

2SGP-1 FUOHIC SR FREOHA
Introduction: the world of macromolecular crowding
OWZE £ (RRBIRFAFZRIFMERLIHYIETFERF)
Miho Yanagisawa (Tokyo Univ. Agri. Technol.)

2S8GP-2 EER b & UMERREDRIC L BMIEBADF 7 777 « > JTIKREOFHE
Evaluation of molecular crowding based on the rotational and translational diffusion measurement in living cells
OWA ZABB (ALK - BekimsEdr
Johtaro Yamamoto (Fac. Adv. Life Sci.)

2SGP-3 REILTEAH SN B ATHEAD Min > X7 LRICHEUE
A localization wave of proteins reconstituted in artificial cells with crowding environments
OER B (BREKX - £aFHR)
Kei Fujiwara (Dep. Biosci. and Info., Keio University)

2SGP-4 Brownian motion in dense DNA solutions
Yoshihiro Murayama (Tokyo Univ. of Agri. and Tech.)

2SGP-5 TH—LRIET CORBIEY
Anomalous diffusion in heterogeneous environments
Ot BE (RFIERAFIETFEMIEFH)
Takuma Akimoto (Tokyo University of Science)

2SGP-6 SO FIREIRET TOEHE NMR HFEET
NMR relaxation analysis of the protein under macromolecular crowding environment
OREAT R, AN RN (B AR RTLHAREY 2 —, I K BHRELER)
Hideyasu Okamura', Takanori Kigawa'? ('RIKEN QBiC, >Department of Computer Science, Tokyo Institute of Technology)

2S8GP-7 HIRREFOERE ERBMD I F I 7 X RREFAFHNFEEICSL ZIEHNOMR
Dynamics of Proteins and Metabolites in Cellular Crowding Environment: Theoretical Study with All-atom Molecular
Dynamics Simulation
O 2RV T2 K—K22 T747 <45V 20 Fia'? (320 iTHES, 220 2 AEH S FREMEE,3I > F
>NILK)
Isseki Yu'2, Po-Hung Wang?, Michael Feig?®, Yuji Sugita’-> (\RIKEN iTHES, >RIKEN Theoretical Molecular Science Lab.,
3Michigan State University)
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13:55~16:25 K£15 (EFE0 2 B A1 3 =) Room K (Room A1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
2SKP  Joint Symposium between Biophysical Society of R.O.C. and BSJ: Towards tomorrow’s structural biology

F—HFAH— IR HE BBILFMEHR), 2 FI (National Tsing Hua University)
Organizers: Masaki Yamamoto (RIKEN), Ping-Chiang Lyu (National Tsing Hua University)

Biological functions are realized by networks of proteins in the cell. Structural biology is developing in order to elucidate its function based on the three-
dimensional structure of individual proteins and currently giving the high-impact results globally. This symposium is held for information exchange and
cooperation between the biophysical society of Taiwan R.O.C. and the biophysical society of Japan with an overview of the current state of structural biology and
its future.

2SKP-1 8 NG B NGRS ORISR (C[E T
Towards the next generation protein micro-crystallography at SPring-8 and SACLA
OWA #E CELFMER MAAREREME > 2 )
Masaki Yamamoto (RIKEN RSC)

2SKP-2 Structure and function of the polymyxin-resistance-associated response regulator PmrA
Chwan-Deng Hsiao (/nstitute of Molecular Biology, Academia Sinica)

2SKP-3 “ERBEERE O XER Y IV ADIESHBEKE
Structure assembly mechanism of a double-shelled virus, Rice dwarf virus
WA E, hE BN, R K, 2R B, Sl Fa, Ol e (RK - EAH)
Akifumi Higashiuira, Yusuke Nakamichi, Kenta Tsutsumi, Naoyuki Miyazaki, Kenji Iwasaki, Atsushi Nakagawa (/nst.
Protein Res., Osaka Univ.)

2SKP-4 A structural proteomic approach to understand cobra venom actions beyond neurotoxicity of the bitten victims
Wen-Guey Wu (Institute of Bioinformatics and Structural Biology, National Tsing Hua University, Taiwan)

2SKP-5 REBEENF CEEFO 20 DRH NVMR
Advanced NMR for Integrated Structural Biology and Physiology
ORIg RxER? (HEEX - I, 2RKA - R4
Chojiro Kojima'? ('Grad. Sch. Eng., Yokohama Nat. Univ., *Inst. Protein Res., Osaka Univ.)

2SKP-6 Circular permutation: Database, Prediction and Design
Ping-Chiang Lyu (/nstitute of Bioinformatics and Structural Biology, National Tsing Hua University)

13:55~16:25 L =5 (XEFE0 2 B B1 #%) Room L (Room B1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
2SLP #EMitEEME [BEZE M E L 2AGEROMKEWIERE (BEENS) | HiE

BE EEMDES

The Intersection between Temperature and Life

F—AFAH— @ LE (RRAP), FHEE (KRKZ)
Organizers: Kohki Okabe (The University of Tokyo), Yoshie Yarada (Osaka University)

In recent years, temperature has attracted great attention in the search for deeper understanding of cell functions. Despite the universality of temperature as a
physical parameter, the fundamental principles of how temperature facilitates life activities are still a mystery. In this symposium, through the introduction of the
challenges thermal biology faces when exploring the mechanisms of thermal sensation and response in various organisms, we will discuss the unaddressed issues

and future prospects of this innovative multidisciplinary science.

2SLP-1 HARICH T2 BEHE  BIREER
Thermal dynamics in individual cells: observation and significance
OF% =E (EBMRFRFBRIFMER)
Yasuo Mori (Kyoto Univ., Grad. Sch. Engineering)
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2SLP-2

2SLP-3

2SLP-4

2SLP-5

< ) AEARFE DRERE

Temperature-responses of the circadian clock oscillation in mice

OZFRHE EF (RARRE - £HFF - RAMEE

Yoshitaka Fukada (Dept. Biological Sciences, School of Science, The Univ. Tokyo)

16S IRNAEZF D GC B8 L RZEMDEERE & DEfR
Relationship between guanine-plus-cytosine content of 16S rRNA genes and growth temperature of the prokaryotic
hosts

g I8, OKRM iEZ? (BRI - BIERT, B8R K - ) — )
Yu Sato!, Hiroyuki Kimura? ('Grad. Sch. Sci. Technol., Shizuoka Univ., *Res. Inst. Green Sci. Technol., Shizuoka Univ.)

MR NERREICH 2 RE &N FOHEEER

Interaction between temperature and molecules in intracellular microenvironments

OREs 5AE!2, i 55! ((RRAFARFEREFRATF, UST & EH1F)

Kohki Okabe'2, Takashi Funatsu' (' Graduate School of Pharmaceutical Sciences, The University of Tokyo, 2JST, PRESTO)

BEICEHBAIFERVEPAEEY X7 LORESR

Development of a tumor-accumulation system using temperature-responsive supramolecule

OEZ B2, A @, BHF —R°, fU B, R FEMB* (RBFIZEX, USTS U, SAKREE, ‘EFH)

Satoru Karasawa'>3, Takeru Araki®, Kazuteru Usui’, Shuhei Murayama®, Ichio Aoki* ('Univ. Showa, 2JST PRESTO, *Grad.
Sch. Pharm. Univ. Kyushu, *Ins. QST)

13:55~16:25 M &35 (SiEFE6 1 [ B2 #(=) Room M (Room B2, Faculty of Letters, Faculty of Law Main Bldg. 1F)
2SMP A FEE EEBEOEMYIER
Biophysics of molecular assembly and biological membrane

F—HFAH - KRR ER (RREGHERMAERKF), IBHE (AMNKXF)
Organizers: Shiro Suetsugu (NAIST), Atsushi Shimada (Kyushu University)

Biological membranes mediate the assemblies of proteins and other biomolecules to assist their physiological functions. Conversely, the membrane-associated

assemblies of biomolecules could affect the three-dimensional configuration of the membrane and assist its function. In this symposium, we will discuss recent

discoveries on these membrane-associated molecular assemblies involved in various cellular mechanisms. We will also discuss how biophysical techniques could

contribute to these discoveries and provide an opportunity to consider the future of the expanding interdisciplinary field between biophysics and cell biology.

2SMP-1

2SMP-2

2SMP-3

2SMP-4

2SMP-5

2SMP-6

I RYA b= RAEEMIRES XV EDEBEN 5BD T TR L EEHIE
Insights into clathrin assembly from the structures of cytosolic endocytic proteins
OlgMH B2 (AKX - &M, 2320 - #BEE)

Atsushi Shimada'? (\Med. Inst. Bioreg., Kyushu Univ., >RIKEN SPring-8 Center)

Dynamic remodeling of Dynamin complexes during membrane fission

Tetsuya Takeda!, Daiki Ishikuro?, Huiran Yang!, Toshiya Kozai?, Kaho Seyama!, Yusuke Kumagai?, Hiroshi Yamada',
Takayuki Uchihashi*, Toshio Ando®3, Kohji Takei' ('Grad. Sch. Med. Dent. Pharm. Sci., Okayama Univ., *Coll. Sci. Eng.,
Kanazawa Univ., >Bio AFM, Kanazawa Univ., *Dept. Phys., Nagoya Univ.)

I RYA b= RBZEEApoER2 DY) 4 > FIEEREDERIEE
Crystal structure of the endocytic receptor ApoER2 in the ligand-bound state
OX R#1 (MK - BREGER)

Terukazu Nogi (Grad. Sch. Med. Lif. Sci., Yokohama City Univ.)

Mechanisms of trans-synaptic adhesion for inducing synapse formation
Shuya Fukai (/MCB, Univ. Tokyo)

The spatial distribution of the BAR domain proteins on the membrane
Shiro Suetsugu (NAIST)

Molecular mechanisms involved in the reassembly of the actin cortex in membrane blebs
Junichi Ikenouchi (Dept. Biol., Facl. Sci., Kyushu Univ.)
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2SMP-7 Role of plasma membrane tension in cell migration and invasion
Kazuya Tsujita (Biosignal Research Center, Kobe University)

2SMP-8 Actin polymerization in contact with the plasma membrane may be a Brownian ratchet-based information collector
Naoki Watanabe!?, Kazuma Koseki?, Daisuke Taniguchi’ ('Kyoto Univ. Grad. Sch. Biostudies, >Kyoto Univ. Grad. Sch.
Med.)

13:55~16:25 N &i5 (LEFER 1 B3 =) . Room N (Room B3, Faculty of Letters, Faculty of Law Main Bldg. 1F)
2SNP  $iEMiBIEAIZE [RN—XEF U > T ORILESRTT — 2 BERZDAEIRK] HE
7 — 2 ERENFIE DR < L W AESREHEl T — 2 8RR

Data-driven science opens up a new field in biological measurements

F—HFAH— KNI REI GREEMER), e #kEk (BHAFERR)
Organizers: Takanori Kigawa (RIKEN), Teppei Ikeya (Tokyo Metropolitan University)

Methods used in data-driven science, such as sparse modeling and machine learning, enable us to extract the maximum amount of information from experimental
measurement data. In this symposium, the leading scientists in information science will introduce the basic theory and the state-of-the-art methods, and those in
biology as well as non-biology fields will present the practical applications using these technologies. In addition, the future perspectives of biological
measurement and observation methods developed by data-driven approaches will be discussed.

LI

Opening Remarks

Ott® gk (BEARERR)

Teppei Ikeya (Tokyo Metropolitan University)

2SNP-1 ZIN=ZFF) L TICEDEHAT — 2 B4R
Measurement data analysis based on sparse modeling
OR%F flF (REAFAFRIFHRFMAER)
Toshiyuki Tanaka (Graduate School of Informatics, Kyoto University)

2SNP-2 MLHERY T — 28t & 2 DICH
Topological Data Analysis and its Applications
OfaK &k (FLEH)
Kenji Fukumizu (/SM)

2SNP-3 TA—TI7—Z T RWIERCTB&RDT 7 XF vi#il
Texture classification on Medical CT image using Deep Learning
OFEF % (BRUAIEXR)

Hayaru Shouno (University of Electro Communications)

2SNP-4 YXalb—Yar/F-aEEEHRT - 2R{EDAIEA
Towards a generation of the simulation-/data-driven data assimilation
ORRE Ki#E'? ('mAHEM, 2RAIEHRET)
Hiromichi Nagao'-? ('ERI, UTokyo, *IST, UTokyo)

2SNP-5 RBEE NMR 2T ML S1ERER D 72 DRERMAAZREED in-cell NMR NDICH
How to cope with noisy NMR spectra; application of a novel isotope labeling strategy to in-cell NMR
OB £E'2, 80 8, i !, A ERERI (380 - £ X7 L, 08T - S, RIKA - 153RET)
Takuma Kasai'?, Kae Higuchi'!, Kohsuke Inomata', Takanori Kigawa'3 ('\RIKEN QBiC, 2PRESTO, JST, 3Sch. Comput.,
Tokyo Inst. Tech.)

2SNP-6 HETROEMRALER (C & 2 BAGIEMER A
Super-resolution imaging by statistical image data processing
ORI A (F8if - £/ X7 LR 24—, 2RKA -2 -38)
Yasushi Okada'? ('Quantitative Biology Center, RIKEN, 2Dept. Physics, Univ. Tokyo)
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BBbWIZ

Closing Remarks

ORI BRI (32{Ez2HR72FR)
Takanori Kigawa (RIKEN)

%3HEB (9A21H (K)) Day3 (Sep.21Thu.)

9:00~11:30 A% (£F3ER 10 E107) Room A (Room E107, General Education Bldg. 1F)
3SAA  JEEIEL - PRIN & U /- BEMMER TR 3 A RE R
Biological information probed by optical microscopes using scattering and absorption

F—AFA¥— it EE GREFMRFR), #EH =& (KBRXF)
Organizers: Taro Ichimura (RIKEN), Katsumasa Fujita (Osaka University)

Light is scattered and absorbed by molecules in various interaction processes, which includes elastic, inelastic, nonlinear, and photothermal effects, depending on
molecular species and excitation schemes. By detecting and analyzing the optical responses, one can directly probe molecular structure, alignment, concentration,
and surrounding environment without fluorescent labeling. In this symposium, several types of advanced microscopes using light scattering and absorption will
be introduced. Biological information probed by the microscopes will be discussed to explore their biological application.

iU oI
Opening Remarks

OH =& (KBRAZ)
Katsumasa Fujita (Osaka University)

3SAA-1 ALELYE THERE - D FDIKREZ A B
Light scattering microscopes to quantify the cellular and molecular states
Omift A, £19 #fi—, Germond Amno, JEi& BAE (F2RF - QBIC)
Taro Ichimura, Junichi Kaneshiro, Arno Germond, Tomonobu Watanabe (RIKEN QBiC)

3SAA-2 KEZSHEEA X —2 2 TOMBBEMEHRERADICH
Application of SHG imaging to cell biology
OZ% L (BEZZPAFEFDEEFUE, MEE L KFREERA R
Mutsuo Nuriya'? (' Department of Pharmacology, Keio University School of Medicine, >*Graduate School of Environment and
Information Sciences, Yokohama National University)

3SAA-3 Quantitative and multimodal phase imaging for analysis of cellular characteristics
Nicolas Pavillon, Nicholas Smith (Osaka Univ, [FReC)

3SAA-4 ETNIDFDERIED 7=  DABBURIL w5 CARS 733
Phase-sensitive multiplex-CARS spectroscopy for label-free molecular imaging
OB BBAT!, /IR this2, =R #iZ2 ('BFiAK - 38T, 28T K - fiRT)
Takayuki Suzuki', Yuki Obara?, Kazuhiko Misawa® (Grad. Sch. Sci., Meiji Univ., >Grad. Sch. Eng., Tokyo Univ. of A&T)

3SAA-5 FEIYOMABMECLIERAHM A X - T
High-speed imaging of metabolites with stimulated Raman scattering microscopy
ONE T2 (RRAXFAFRIFRMEHMERRIFEL)
Yasuyuki Ozeki (Department of Electrical Engineering and Information Systems, University of Tokyo)

3SAA-6 KM HIME(C & 2 EMHEBOSRE - SBENARNA X -2 > T
Photothermal microscopy for high sensitivity and high resolution absorption contrast imaging of biological tissues
Olg 2 (FRUKFEY X7 LTHFER)
Jun Miyazaki (Fac. Sys. Eng., Wakayama Univ.)
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BBbWIZ

Closing Remarks

Om#t |E (FBILEZEF)
Taro Ichimura (RIKEN)

9:00~11:30 B %5 (£%3ER 2 B B201) Room B (Room B201, General Education Bldg. 2F)
3SBA EFE — L#HiT & ER U - MEHREMIRF D RATHR
Frontiers in radiation biophysics utilizing quantum beam technologies

F—ArA¥ - EHHR (BEHPRMAER), P8 Hk (BFREERMMZREEE)
Organizers: Masanori Tomita (Central Research Institute of Electric Power Industry), Tetsuo Nakajima (National Institute of
Radiological Sciences)

Nowadays the quantum beam technology progresses remarkably. Energy and targeted irradiation region of quantum beams, including high-energy charged
particles, synchrotron radiations and microbeams, can be controlled with high accuracy. These advances have led us to elucidate the long-term issues in radiation
biophysics, i.e., distribution of DNA damage, intra- and inter-cellular communications, inter-tissue signaling, different effects due to radiation qualities etc. In this
symposium, we introduce recent progresses of radiation biophysics using quantum beam technology and discuss the application of our results to studies of
radiation effects and radiotherapy.

3SBA-1 B LETEA F 4RICE > T MEBRMFMIBICFE SN DN X224 — 2 T FIVRE EMRIIFE DHEAERZRER
High-LET heavy-ion-induced bystander signalling and cell death in normal human fibroblasts
OEH it (B - RN - BEHREE)
Masanori Tomita (Radiat. Safety Res. Cent., CRIEPI)

3SBA-2 = LET MU#R(C & % DNA BRALIBIE DA & £ DA TS
Observation of DNA oxidative damage induced by high LET radiation
OffEE s (RBEX-I)
Atsushi Ito (Sch. Eng. Tokai Univ.)

3SBA-3 Analysis of the modification of cell death by energy deposition to a local site in a cell
Munetoshi Maeda (Proton Medic. Res. Gr., WERC)

3SBA-4 Computational analysis of bystander signaling in cellular population irradiated with microbeam
Yuya Hattori!, Akinari Yokoya?, Daisuke Kurabayashi!, Ritsuko Watanabe? ('Dept. of Sys. & Ctrl. Eng., Sch. of Eng., Tokyo

Tech., >Quantum Beam Science Research Directorate, QST)

3SBA-5 YA TVOE—LBHESI 1 L—2 3 ZRAVWEIRROFES IS T 2 MEHRRZE DR
Analyses of radiation effects on muscular movements in Caenorhabditis elegans using microbeam irradiation and
simulation-based approach
O R FRL IREB A2 IR Zak!, HHE B8, ik R, AHl FX! (S0 SIS MSHREMICH, >fRIK T
FRE O 2T LEIER)
Michiyo Suzuki', Yuya Hattori?, Tetsuya Sakashita!, Yuichiro Yokota!, Yasuhiko Kobayashi', Tomoo Funayama' (! Dept. of
Radiat. Appl. Biol. Res., QST-Takasaki, *Dept. of Sys. & Ctrl. Eng., Sch. of Eng., Tokyo Tech)

3SBA-6 AEHRTHREINZEANF CBABHICE > THER SN IBHEFLUANDRE
Abscopal activation of microglia in embryonic fish brain following targeted irradiation with heavy-ion microbeam
OfFH B!, BEAE EZ!, L AR, =& BEE (RRK R, 22MEE SIBEFICHM BESHRE)
Takako Yasuda', Shoji Oda', Tomoo Funayama?, Hiroshi Mitani' (Grad. Sch. Frontier Sci., Univ. Tokyo, >*TARRI, QuBsS,
0ST)

3SBA-7 EMRED D HIFF ISR &R FISHRDE VW —FHE & BhiE—
Differences between photon and particle radiations in terms of their biological effects: Evaluation and protection
OH B ik (SIS - EM - BEHRTE)
Tetsuo Nakajima (Dept of Radiation Effects Research, NIRS, OST)
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9:00~11:30 C 215 (£ B 2 & B202) Room C (Room B202, General Education Bldg. 2F)
3SCA ATP £ I I X —IRETHEMRBEDIEE. HAEE. 5L U ATPase (C & 28N HREKIE
ATP energized biological machines: their structure, function and force generation mechanism coupled with ATPase

A—AFA Y- B EE (RBAR), FIE E—E (REEAP)
Organizers: Hiroaki Kato (Kyoto University), Yuichiro Maeda (Nagoya University)

ATP is the energy source of organism and the cleavage of one of the phosphoanhydride bonds generates force that drives biologically important processes. This
symposium focuses force generation mechanism of biomolecules such as a proton pump, dynein motor, ATP binding cassette transporter, circadian clock, KaiC,
and filamentous actin. The speakers we invited have been studying the structure and mechanism of each machine at the research frontier. We try to find their
common mechanistic behavior underlying force generation mechanism by ATP hydrolysis.

LI
Opening Remarks

3SCA-1 FRBERIBED SEAL P E L 2T U F L EE & ATP IIK D ARHEIE
ATPase mechanism and dynamic assembly of actin revealed by the F-form crystal structures
ORH 18—, A &1&!, /A RBA%, B BEABR, /vith e RER, KH T, BER &7, B (2 A5, A #—AR!
(1K - BREGER HWBFREKA, 3EBK - RIBEHRIHE, ‘|RITK - MERZ 7007« 7HER, 2K - >v0b0
>)
Shuichi Takeda', Akihiro Narita!, Toshiro Oda?, Kotaro Tanaka', Ryotaro Koike?, Motonori Ota?, Ikuko Fujiwara*, Nobuhisa
Watanabe®, Yuichiro Maeda! (\Grad. Sch. Sci., Univ. Nagoya, >Univ. Tokaigakuin, *Grad. Sch. of Info. Sci., Univ. Nagoya,
4FRIMS., NITech, >SRRC., Univ. Nagoya)

3SCA-2 Struture and mechanism of dynein motors
Takahide Kon (Dept. of Biol. Sci., Grad. Sch. of Sci., Osaka Univ.)

3SCA-3 BEZAFE—2—DHFHHFEYIaL—Ya >
Molecular dynamics simulations of molecular rotary motors
OO i (BEMILIAF)
Mitsunori Ikeguchi (Yokohama City Univ.)

3SCA-4 Design of circadian clock of cyanobacteria by dual ATPases in KaiC
Takao Kondo (Nagoya Univ)

3SCA-5 ABC T2 AKR—2— (3 ATPEE EMKABEDI X INF -2 ZHFHICEDL D ICHBET DA
How ATP binding cassette (ABC) transporter harnesses the energy of ATP binding and hydrolysis to multidrug
export
Ofneg EE2 (ImK - Be3E, 2325 - 1B58)
Hiroaki Kato'? ('Grad. Sch. Pharm. Sci., Kyoto Univ., >RIKEN/SPring-8)

BBhi)IZ

Closing Remarks
Yuichiro Maeda
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9:00~11:30 D&% (%% B 2 & E201) Room D (Room E201, General Education Bldg. 2F)
3SDA 7/ LIZREHIE D SREERVIERE ~ VO~ F > DA FIBED SBAEE T~
Understanding genomic functions in multiscale from chromatin structure to intranuclear dynamics

F—#HF4¥ - BhH X (B EEEMRNMEMRKRERKT), EE E (KEKXKF)
Organizers: Kayo Hibino (NIG / SOKENDAI), Hiroshi Ochiai (Hiroshima University)

The structure and dynamics of chromatin have been suggested to be closely related to the nuclear functions and disease. However, it is not fully understood how
they regulate the function in the nucleus. Recent technologies related to live imaging, genome editing, and higher-order genomic structural analysis are clarifying
how genomic DNA behaves dynamically in the nucleus. Based on these cutting-edge research results, we will discuss the relationship among the structure,
dynamics of chromatin, and nuclear function from the molecule to the entire nuclear level.

3SDA-1 Structural analysis of the centromere specific nucleosome
Hiroaki Tachiwana'?, Midori Suzuki®, Yoshimasa Takizawa®*, Matthias Wolf*, Hitoshi Kurumizaka® ('Japanese Foundation
for Cancer Research, Cancer Institute, *Faculty of Science & Engineering, Waseda University, >Graduate School of Advanced
Science & Engineering, Waseda University, *Okinawa Institute of Science and Technology Graduate University)

3SDA-2 B—XILFYV—LA A=V THRAPTIAYFLLAF I VR EEE
Single nucleosome imaging reveals global chromatin stabilization upon transcription
OB LS K12 kB BB a18 —18'2 (&=, 2mK)
Kayo Hibino'?, Ryosuke Nagashima?, Kazuhiro Maeshima'-? ('NIG, 2SOKENDAI)

3SDA-3 Relationship between kinetics of higher-order genomic structure and transcriptional activity
Hiroshi Ochiai'?> ('PRESTO, JST, *Grad. Sch. Sci., Hiroshima Univ.)

3SDA-4 Transcription dynamics in living Drosophila embryos
Takashi Fukaya, Tyler Heist, Michael Levine (Lewis-Sigler Institute for Integrative Genomics, Princeton University)

3SDA-5 1) 7R — s RNAEIZFDI%AENRE © DNA REURAE 2 > /X7 E Fob1 E DNAEBEF T v VRS> b2 INTEIC
AL A S RO} iy
Fob1-dependent binding of ribosomal RNA genes to the nuclear periphery in budding yeast
OFEE B4 BOR RIE123, KR [/, ik BB ({RRERKZE - S, 2810, S5 K)
Chihiro Horigome', Eri Unozawa!?3, Takamasa Ooki!, Takehiko Kobayashi!>? (Unst. Mol. Cell. Biosci., Univ. Tokyo, *NIG,
3SOKENDAL)

3SDA-6 SRITT / LIBEDSEENER~X I L F Y — LN SLEEHEHLNIVE T~
Understanding 3D genome structure in mulitiscale from the nucleosome to whole choromosome level
OFO #— CGRLEMEFREGY AT LMER 2 )
Yuichi Taniguchi (Quantitative Biology Center, RIKEN)

3SDA-7 ¥+ 7F v — Hi-C B =5/ LEEE(ERER
Genome wide interaction analysis using Capture Hi-C
O1R 18—, ISP B502 B & (14 / LY M I X, T/K - S, 2D FIES, TEKX - It - EFMER)
Shuichi Tsutsumi', Atsushi Okabe?, Hiroyuki Aburatani' (' Genome Sci. Div., RCAST, Univ. Tokyo, >Mol. Onc., Grad. Sch. of
Med., Univ. Chiba)

3SDA-8 Bridging the gap between the dynamics and organization of chromatin domains by mathematical modeling

Soya Shinkai', Tadasu Nozaki®, Kazuhiro Maeshima®, Yuichi Togashi? ('RIKEN QBiC, >RcMcD, Hiroshima Univ., *Natl.
Inst. of Genet.)
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9:00~11:30 F £15 (£ B4 2 & E205) Room F (Room E205, General Education Bldg. 2F)

3SFA ZAMLGHRRTHRAEIET /INA ZADEKRRIE & F U\ ERERRIT LT
Multiple aspects to understand mechanisms of membrane proteins as devices and novel approaches to dissect
biomolecules

A— AP Y- ER R (PBEAS), BB (BHEAS)
Organizers: Takayuki Nishizaka (Gakushuin University), Seiji Kojima (Nagoya University)

How far is the elucidation of the basic principle of membrane proteins approaching the goal? In this symposium, we would like to address this question with the
audience by introducing latest results based on various innovative methods. Topics include new developments of structural biology, computational simulation,
advanced optical microscopies and microfabrications. These original researches from a multilateral perspective will reveal mechanisms of diverse membrane
devices such as membrane receptors, pumps and transporters, which help us to look at the direction of biophysics ten years ahead.

iU oI
Opening Remarks
Takayuki Nishizaka

3SFA-1 Single-Molecule Detection of Biomolecules and Protein Conformational Dynamics
Takayuki Nishizaka', Shoko Fujimura?, Yoshiro Sohma?3, Daisuke Nakane' ('Dept. Phys., Gakushuin Univ., >Sch. of Med,
Keio Univ., 3Sch. of Pharm, IUHW)

3SFA-2 NERXTLFAFRRTLAR=—2—OT7OXT v 7
Allosteric regulation of vesicular nucleotide transporter
OR 8hiE (BILKFKRFBREEZE)
Hiorshi Omote (Okayama University Grad. School of Med., Dent. and Pharm. Sci.)

3SFA-3 Single molecule analysis of membrane transport proteins using artificial cell-membrane microsystems
Rikiya Watanabe (Department of Applied Chemistry, The University of Tokyo)

3SFA-4 Xvy TREF v 2INDT T 1+ ETFIEMEER TN
Single particle cryo-EM of a gap junction channel
OXKlis g2 (1 ZHBAZMBERFMRE L 2 —, 28K - [ - &l%)
Atsunori Oshima'? (\CeSPI, Nagoya Univ., *Dept. Pha., Nagoya Univ.)

3SFA-5 Ca?-ATPase M E1/E2 BBIC & 1T 3 KMEBELILD S FEINFEI I 2L -V 3>
Molecular dynamics simulations for conformational changes on E1/E2 transition of Ca?*-ATPase
Ok FE! MK BE1R'2, Jung Jaewoon', 32 a4 (18I, AICS, 2IST, & E»° (1, 318/, A2 BB D TR, ‘38

i, QBiC)
Chigusa Kobayashi!, Yasuhiro Matsunaga'-?, Jaewoon Jung'3, Yuji Sugita'>* (\RIKEN, AICS, 2JST, PRESTO, *RIKEN, TMS,
4RIKEN, OBIC)

3SFA-6 Mechanics of Single Protein Molecules

Matthias Rief (Technischen Universitdit Miinchen, Physik-Department)
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9:00~11:30 G &5 (£FFEHR 3 B C301) Room G (Room C301, General Education Bldg. 3F)

3SGA XEER - YIal—Y3> T RFORMEICLIERERD TR T LDEIE
Biophysics of genetic information molecules and systems: Integrated approach of experiments, simulations, and data
science

T—HFA¥ - SHEZ (REKXE), EH#ELE (BHEKXP)
Organizers: Shoji Takada (Kyoto University), Masaki Sasai (Nagoya University)

Genome contains not only gene sequence information but also information on which, when, and how genes are expressed. To understand genetic information
molecules, we need to know proteins working therein, 3D chromatin structures, and transcriptions. Towards that goal, we integrate experiments with physical
simulations and data science. In this symposium, we discuss biophysical challenges for genetic information molecules by experiments, simulations, data science,

and their collaboration.

3SGA-1 PFIIAL—2 3 lLBX I LT Y- LEGBERTFOEERR
Dynamics of nucleosomes and transcription factors studied by molecular simulations
OEH 8= (RARRE - £9%E)
Shoji Takada (Biophys. Sci. Kyoto Univ)

3SGA-2 methyl CpG #&& KX 1 > 2 2 INUB DA FEBIAE
Structural biochemistry of methyl CpG binding domain containing proteins
OFF BEF BrRK - fT - EaoteEe)
Mariko Ariyoshi (Grad. Sch. Frotier Bio.)

3SGA-3 SR AFM (2 & 2 RREMES > /N B DB EEN R AR
Structural dynamics analysis of intrinsically disordered proteins by high-speed AFM
O<F B!, BBfL K#E'2 Dora Sujit!, BB k! ('&IRK - /N1 FAFM, 2CREST - IST)
Noriyuki Kodera', Daisuke Noshiro!?, Sujit Dora!, Toshio Ando'? ('Bio-AFM FRC, Kanazawa Univ., >CREST, JST)

3SGA-4 Chromosome association of noncoding RNA during homologous chromosome pairing in fission yeast meiosis
Da-Qiao Ding?, Tokuko Haraguchi'?, Yasushi Hiraoka'? (\Graduate School of Frontier Biosciences, Osaka University,

2National Institute of Information and Communications Technology)

3SGA-5 =TI T ERTFERAFHEOHEAEDEICL S 7OYF 2 3D EBERENR
3D chromatin structure revealed by the combination of sequencing analysis and molecular dynamics simulation
OXE MR, T8 812 50— ('Z2Hf - QBIC, 2RIEX - BT - EFICH)
Masae Ohno!, Tadashi Ando?, Yuichi Taniguchi' ('QBiC, RIKEN, *Dept. of Appl. Elec., Tokyo Univ. of Science)

3SGA-6 EEE HI-C T — 2 &AL -8 EFRREEOER
Understanding gene regulation by using high-resolution Hi-C data
OB 8K (AMNKFEAFBHEFTA)
Mikita Suyama (Medical Institute of Bioregulation, Kyushu University)

3SGA-7 The phase-separation principle of human genome architecture
Shin Fujishiro, Masaki Sasai (Dept. Comp. Sci. & Eng., Nagoya Univ.)
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9:00~11:30 |55 (%% B 3 & E305) Room | (Room E305, General Education Bldg. 3F)
3SIA  HHEEEDFREAINH L T IREMEL & HBRERE(EDIEE

Dialogue between in vitro evolution and biological evolution, both of which have created new functional biomolecules

F—HFAH— 1 IRAEAN BEXF), FEEE (RRAKXF)

Organizers: Naoto Nemoto (Saitama University), Satoshi Akanuma (Waseda University)

Unlike biological evolution in organisms, in vitro evolutionary molecular engineering has focused on single molecules as the targets of evolution to understand
the basic principle of molecular evolution. The research field has now created functional molecules so called ‘NEO-biomolecules’. The next step of artificial
evolution is to evolve systems involving more than one molecule, such as ribosomes. In this symposium, we will discuss the relationship between evolutions of
single molecules and complex systems, to accelerate the progress of both fields.

3SIA1 Biobit D AJEEH R
Possible world of Biobit
OfRR 2 (JSTSEumETA)

Yuzuru Husimi (Japan Science and Technology Agency)

3SIA-2 VHH 77 =254 75 —»5DHERALRADTRER & HBRENMMAEL
Rapid isolation of valuable antibodies from VHH phage display libraries and in vitro antibody evolution
Off £ BB—1, HH MIRF'2 &R BB, R B2, FA K& (BEAXFAFREEFMER FER - £ERERES
BEE, MASHMBETIEMRR L 52—, 31 /XNy 7 X% 4 L2 %A )
Akikazu Murakami', Maiko Yoshida'?, Narutoshi Tsukahara®, Takachika Azuma?, Hidehiro Kishimoto' ('Grad. Sch of
Med., U-Ryukyus, 2Antibody Engineering Research Center Inc., *Innovex Science Co., Ltd.)

3SIA-3 WENEIBINICLIMET 7 =274 T =5 DREZFENRAEDORIRA 4325
Efficient selection of antigen-specific antibodies from phage library using high throughput sequencing
OFR 4 (BREXEFXRFZREIFMERESELEZER)
Yuji Ito (Grad. Sch. Sci. and Eng., Kagoshima Univ.)

3SIA-4 T7I/BOBEPHRENIZDNAT 1 AT LA TA T VDLEDRYAZ—E) RS A LICHTZIAT 77 42—
NTF FORBRE N
In Vitro selection of cofactor peptides of polymerase ribozyme form a cDNA display library composing of limited set
of amino acids
O#EM B3 ((#k) Epsilon Molecular Engineering)
Shigefumi Kumachi (Epsilon Molecular Engineering Inc.)

3SIA-5 Evolutionary Engineering and Characterization of Membrane Proteins Using Liposome Display
Tomoaki Matsuura (Dep. Biotechnol, Grad. Sch. Eng., Osaka Univ.)

3SIA-6 Rapid adaptation of RNA bacteriophage to environmental changes
Akiko Kashiwagi (Fac. Agr and LifSci, Hirosaki Univ.)

3SIA-7 INT T 1) T 16S rRNA DAL D EERAIIREE
Comparative RNA function analysis reveals primarily neutral evolvability of bacterial 16S rRNA genes
O= s fARER? ('R £ 70t X, 2RARR #iRig)
Kentaro Miyazaki'? ('AIST, 2Univ Tokyo)

3SIA-8 Evolution and function of OEC-family proteins in chloroplasts
Kentaro Ifuku (Grad. Sch. Biostudies, Kyoto Univ.)

3SIA-9 D FIZF EABRIRIEEY
Evolutionary Engineering and Extremophiles
OKE BB (HAET (k) RIEMEF IR TR
Tairo Oshima (/nst. Environ. Microbiol., Kyowa-Kako)
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9:00~11:30 K£15 (SLEFER 2 B A1 #%) Room K (Room A1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
BSKA XAZANIAI 2= —Y a3 PEFETERERD SN
Diversity of biological motility generated by mechanical communications

F—HFA¥— 1 BHEAN (KRHULKF), SHEBEE (KBRXF)
Organizers: Makoto Miyata (Osaka City University), Katsumi Imada (Osaka University)

While living organisms commonly utilize the energy produced by hydrolysis of nucleotide or electrochemical potential across cell membrane for their motility,
they have developed various power transmission mechanisms unique to each individual. In this symposium, we will discuss molecular mechanism of power
transmission that produces diversity of the biological motility, namely ‘mechanical communication’, from various viewpoints including structure, theory,
molecular and cellular biology, and dynamics.

LI
Opening Remarks
Makoto Miyata

3SKA-1 NT RRIBFEETDINT IZYOERFRIAN) S TEHICE T IMINEFAIFIVX
Microtubule dynamics for rapid coiling movement of haptonema in the haptophyte algae
OFF#t R, FIRA #F, LM BF2 4/, TRE —5B' (EXSE THEREERt > 7 — 2EERIME S M
NG A AT 1 IVERFZEBFT)
Mami Nomura!, Kohei Atsuji!, Keiko Hirose?, Kogiku Shiba!, Kazuo Inaba! (\Shimoda Marine Research Center, University
of Tshukuba, *Biomedical Research Institute, National Institute of Advanced Industrial Science and Technology)

3SKA-2 BIEMEL 7 M XAE T DX EBEDA H =X s
Swimming and gliding mechanisms of the spirochete Leptospira
Orpff 8— (RILK - L)
Shuichi Nakamura (Grad. Sch. Eng., Tohoku Univ.)

3SKA-3 Structure, mechanics, and shape dynamics of Spiroplasma
Hirofumi Wada (Department of Physical Sciences, Ritsumeikan University)

3SKA-4 Mechano-electrical communications in actin filament
Jun Ohnuki, Mitsunori Takano (Dept. of Pure & Appl. Phys., Waseda Univ.)

3SKA-5 Hypervariation in primary and quaternary structures of ParMs, prokaryotic actin-like polymerizing motors
Robert C. Robinson'? (nstitute of Molecular and Cell Biology, *RIIS, Okayama Univ.)

3SKA-6 T4 AEFIEMECRHREEL» THENAEE — 2 —AETFOILAFEE & BERLTRE
Structure and rotational symmetry of the rotor of the bacterial flagellar motor revealed by electron cryomicroscopy
OlllAx ®K!, 20 ®MF', AT Ei2', dasF /0, ek Fz!, 8k E—"2 (PRART - L£dantéae, 2220 - QBIC)
Akihiro Kawamoto', Tomoko Miyata', Miki Kinoshita!, Tohru Minamino!, Takayuki Kato', Keiichi Namba'? (!Grad. Sch.
Frontier Biosci., Osaka Univ, >QBiC., RIKEN)

3SKA-7 NAEMEEEREOEE CEEHTK
Structure and assembly of bacterial flagellar axial proteins
OSZHBE Rk - kxE)
Katsumi Imada (Grad. Sch. Sci., Osaka Univ.)
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9:00~11:30 L &35 (SLEFER 2 B B1#(=) Room L (Room B1, Faculty of Letters, Faculty of Law Main Bldg. 2F)
3SLA HRBREZ NVEOEMMIEF EZDESF - EFEADICH
Biophysical approach on disease-related proteins toward application for medical and pharmaceutical sciences

F—HFAH¥— 1 BEH XK= (BFKXFE), THR (KBRAF)
Organizers: Daizo Hamada (Kobe University), Young-Ho Lee (Osaka University)

Biophysical approaches have been widely applied to medical and pharmaceutical researches on disease-related proteins. Despite of extensive endeavors, much
remains to be learnt about how biophysical application is effectively used to understand the underlying molecular mechanisms of disease onset and progression,
and to develop the methodologies for the prevention and cure of diseases. In this symposium, we invite several qualified researchers and discuss the state-of-the-
art biophysical method and perspective of the biophysics for medical and pharmaceutical researches.

3SLA-1 AL7 IO R=YRICHFBT7 IO FERD54 - Bl CEEEHBEANDRE
Triggers of amyloid formation in AL amyloidosis - perspective for development of diagnosis and inhibition strategy
OER AX=123 (FX - L 2MFE X REMAHR ISCHEERE, ST2H SPring-8)
Daizo Hamada'->? (\Grad Sch Eng, Kobe Univ, >?CASS, Kobe Univ, *RIKEN SPring-8)

3SLA-2 Ras W ABGEFEME N FIENE LDV ABEEDS 2 ) JRIE
In silico discovery of anti-cancer drugs targeting the Ras oncoproteins
OFE® (AKX - RE)
Tohru Kataoka (Grad Sch Med, Kobe Univ.)

3SLA-3 Computational approach for understanding protein-aggregation diseases
Sihyun Ham (Dept of Chem, Sookmyung Women'’s Univ.)

3SLA-4 BIRVIEIEREMT IC & 3 SHIMMEBEEHHEEFOHFEEN L DOSRMELES X H = X LOERR
Promiscuous high-affinity recognition of a multidrug resistance transcriptional regulator revealed by structural
dynamics analyses
O 1!, S B2 Bk B2 IBH —X° (ERM - BIEASF, N1 FEFBERED >V, ERTK - RER)
Koh Takeuchi!, Misaki Imai', Yuji Tokunaga!, Ichio Shimada?® ('4IST, Molprof, 2JBIC, 3The Univ of Tokyo, Grad Sch
Pharma Sci)

3SLA-5 HATICLZT7IOC FEREDORKM 2B L MR
Calorimetric approach for investigating disease-related amyloidogenesis
OFmR (KBRX - EEEMEF)
Young-Ho Lee (/nst of Protein Res, Osaka Univ.)

9:00~11:30 M £15 (LEZE6 1K B2 #1=) Room M (Room B2, Faculty of Letters, Faculty of Law Main Bldg. 1F)
3SMA EEEYMFIRERY —ILDER~ESFEVWRIFZ D ?
Tools in a new epoch for structural biology. ~How to use them properly?~

FT—HFAH— BB FE (KRAR), 2~ 70N> (FHBREAR(LEMTA)
Organizers: Kenji Iwasaki (Osaka University), Florence Tama (Nagoya University/RIKEN)

While X-ray crystallography is a longstanding, powerful tool in structural biology, cryo-electron microscopy and X-ray free electron laser have recently reported
vivid results which would not be obtainable by conventional methods. Furthermore, integration of these experimental data work computational methods such as
molecular dynamics, can provide information on dynamics and conformational states of biological molecules. In this symposium, studies illustrating these
methods, integration of these methods to gain insights into structure and dynamics will be presented.

3SMA-1 BEFRBEEE D S LY 71 FEFIEMB OIS
Towards atomic resolution structural analysis by electron cryomicroscopy
O#tl E— (BRK - S aniae
Keiichi Namba (Grad Schl Frontier Biosci, Osaka Univ)
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3SMA-2

3SMA-3

3SMA-4

3SMA-5

3SMA-6

HEFRBRRE Y T 1 7 EFIEMEE R TN (CE ) 27 — 2ER CEGRLEE GO RKE L

Studies on Data Acquisition Conditions and Image Processing for Near-atomic Resolution Cryo-EM Single Particle
Analysis

Ol K= (BAFCLST)

Takeshi Yokoyama (CLST., RIKEN)

SACLA % F\\7= 2 2 /X7 B DR 2 B & REAR

Time-resolved x-ray crystallography at SACLA

OFR B2 ((mRARR - E, 386 - B XRFRERR 5 —)
So Iwata'? (!\Grad. Sch. Med., Univ. Kyoto, 2SPring-8 Center, RIKEN)

XFEL (S & > TBAS 2T - 7= HALFER 1| KD BRAREE D R A4EE & RICHE
Structure of an intermediate S-state of photosystem Il and the mechanism of water-splitting revealed by XFEL

Ot 812 (EUXFESBFERTFREN)
Jian-Ren Shen (Res. Inst. for Interdiscip. Sci., Okayama Univ.)

Computational tools to characterize structure and dynamics of biomolecular systems from single molecule
experiments
Florence Tama'23 (\RIKEN AICS, ?Nagoya University, Physics, *ITbM-WPI)

BFIEREEED 7= O EREN EBSREEDBN

Image analysis and structural reconstruction for electron microscopy
O%X 2% (AKX - FRI - E&1ERI)

Takuo Yasunaga (Dept. of Biosci. Bioinfo., Sch. of Comp. Sci. Sys. Eng., Kyutech)

9:00~11:30 N &3 (EFE6 1k B3 #(=) Room N (Room B3, Faculty of Letters, Faculty of Law Main Bldg. 1F)
3SNA EFEAFICH T2 h-IT/ —IVEEEM
Keto-enol tautomerism in biomolecules

F—HFA¥ - FHEL RFAF), FEEX (BHEIEXY)
Organizers: Tatsuya Iwata (Toho University), Shota Ito (Nagoya Institute of Technology)

Keto (R—C(=O)CH-R’R’’) and enol (R—-C(OH)=C-R’R’’) forms are tautomers of each other, and the equilibrium is called as keto-enol tautomerism. In general,

the keto form is more stable than its enol tautomer in simple compounds. However, keto-enol tautomerism is utilized for the regulation of proper reactions in

biomolecules. Therefore, response regulation mechanism by keto-enol tautomerism reaction on biomolecules is one of the interesting topic in biophysics.

Researches on keto-enol tautomerism of biomolecules will be presented and variety and reaction mechanisms will be discussed.

3SNA-1

3SNA-2

3SNA-3

iF LI
Opening Remarks

Keto-enol tautomerism of Gin on BLUF domain
Shota Ito (Nagoya Inst. Tech.)

BEAYFICHTBT M-I/ —IVEERME

Keto-enol tautomerism in nucleic acids

Offta g2 (LEX - RE®EEK () )

Hiroyuki Kamiya (Grad. Sch. Biomed. Hlth. Sci., Hiroshima Univ.)

2N VEREICH T2 EERMEICET 25T ERFERME
Computational Studies on tautomerism in protein environment
OFEHBR, M8 "B 5 B (NERFHERFME L 2 — BT/ ITHAFERE - HE > %)

Yasuteru Shigeta', Katsumasa Kamiya?, Mitsuo Shoji' (' Center for Computational Sciences, University of Tsukuba, >Center

for Basic Education and Integrated Learning)
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3SNA-4

3SNA-5

HEHDEDE eROD T NI/ —IVEE

Keto-enol tautomerism determining plant leaf fragrance
OWR 1Bl (MRAFREREZMER)

Yasuo Yamauchi (Grad. Sch. Agr. Sci., Kobe Univ.)

Keto-enol tautomerism of curcumin upon binding to amyloid fibrils
Daijiro Yanagisawa (Mol. Neurosci. Res. Ctr, Shiga Univ. Med. Sci.)
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