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LabDroid: all purpose humanoid robot for life science
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Accelerating life sciences by robotic biology
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Insight into molecular classification by real world cancer precision medicine database
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Technology for cell manufacturing
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Construction of microbial smart cells by development of high—throughput platform
contributing to metabolic design
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Automated single—molecule imaging analysis and its applications to cell signaling
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Molecular mechanisms of membrane proteins revealed
by Cryo—EM analysis
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homeostasis modulator channels in diverse oligomeric assemblies” Science Adv. 6,
eaba8105 (2020).

2. H. Shimada, T. Kusakizako, T. H. D. Nguyen, T. Nishizawa, T. Hino, M. Tominaga and
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mechanism” Nat. Struct. Mol. Biol. 27, 645-652 (2020).
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“Structural insights into tetraspanin CD9 function” Nat. Commun. 11:1606 (2020).

4. K. Kobayashi, W. Shihoya, T. Nishizawa, F. M. N. Kadji, J. Aoki, A. Inoue and O.
Nureki. “Cryo-EM structure of the human PAC1 receptor coupled to an engineered
heterotrimeric G protein” Nat. Struct. Mol. Biol. 27:274-280 (2020).

5. M. Hiraizumi, K. Yamashita, T. Nishizawa and O. Nureki. “Cryo-EM structures
capture the transport cycle of the P4-ATPase flippase” Science 365, 1149-1155 (2019).

6. Y. Lee, P. Wiriyasermkul, C. Jin, L. Quan, R. Ohgaki, S. Okuda, T. Kusakizako, T.
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517 (2019).
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Ichijo, Z. Yan, M. Kikkawa, M. Shirouzu, R. Ishitani, O. Nureki “Cryo-EM structures
of the human volume-regulated anion channel LRRC8” Nat. Struct. Mol. Biol. 25:797-
804 (2018).
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How cellular environments affect protein structure, dynamics, and functions ?
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exchange MD (REMD), replica-exchange umbrella sampling (REUS), multi-dimensional
replica-exchange method (MREM), generalized replica exchange with solute tempering
(gREST), gaussian accelerated replica-exchange umbrella sampling (GaREUS) 73 &) 28
BASINTEY, fAEENE LN TWRNE —Fy MZOWTH, 1ERE D & IEfEICHES
R—=REFPRTED, SHIT, K/ A—Y 3 O GENESIS (213 A B = 3L X —EEE5H
1% (Free Energy Perturbation Method: FEP) 7% A X741, FH%FE L ONEx B =RV ¥
— e ERBETHREL D Z LN TE S, b OBREIL. KIE Lehigh KT S 41T
V%5 CHARMM-GUI[2]D# LW E Y = —/ 1 (Free Energy Calculator) & i# s Xiv, #E4
AT —% % GUI & W CRHICIER T 5 2 LR TE 5,

A== a—% G ORBICELHEERNIOE b5 EEFH LWHEFED
PHFEIC &0 MIREREEIC L DB BB B L2 TE)% Y I 2 b—a U3 AfE
([Zhpole, 2O X BREEEZMVT, Bx 2@ L < OMREN N E TIIARWRELZ L B X
TV AmBH LRI b T ORMEICHIR T 5 Z L 2 WFfF L T2,

[1] GENESIS: https://www.r-ccs.riken.jp/labs/cbrt/
[2] CHARMM-GUI: http://www.charmm-gui.org/
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FHELODRmMESY Y\ VBEmhoBoN/ciR
Results obtained from the high-quality protein crystals grown in space
EFL—%: G R, WA 8  FENZEHAEFEEES

Izumi Yoshizaki, Mitsugu Yamada Japan Aerospace Exploration Agency

JAXA TIXEBFHRT—3a> (ISS) IEF5) BERERRGZF AL IEmELXVNIE
fEREMERR] 7 10 FULICOT>TEBLTED. ZLOERPETVWET, 4—TvhEY
NOBCEFRMBEEMZHEREL. BoONT-ERREEEZD LIC Al BEHERLTES
BT ERRBLTUWKEDMEABHEI>TEH LIce COIVRITLTIE. FHERICTEML
W TW3 3BDEEFICRMOMEZ BNV E. FHERDCHARICEDLSICE
ITHONTEMTOVWTHEFRELWIEEET,

JAXA has been conducting "High quality protein crystal growth experiment" using the International Space
Station (ISS) "Kibo" Japanese Experiment Module for more than 10 years. There are also attempts to
promote drug design by obtaining high-resolution structural data from space grown co-crystals of target

proteins and drug candidate compounds. In this symposium, three professors participating in the space
experiment will introduce their latest research and discuss how the experiment has been useful.

{HE DPP7 O X 5B E&EZFMA LB TF FORE
HES B+ Koushi Hidaka

HEZFRASE  Kobe Gakuin University

HMEOSRTFIIINRTFE—F
(DPP) (&, T&E. JAXA @ PCG EE%
BLUTIUMBBELBASN. MEZERHE
HOF %%%1‘% =D é:ﬁ L%’C‘;I = én% EE 7;?705?7 c(l)xf%;?a*%}(ﬁ@ .
S X SRS N IR TF R (77 FERR
KA FEE B EARL TR e B
tL. EAREYCZEIMEED DPP7
EEEIIZ. MEEEZRTDDZRE
L7co MIEOMREEZIEIRVMAEXRY
FRICXF LT, REEETIFREVWORTF
FTOMERICEDS55C LZRNT B0 B, XHRIIE 6 LI /NI F O b SHE LIHRT R T K
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ATEZRERAE (FRMmIKCEY) ORRE
2 /N B2 Teruyuki Komatsu

(x>l g Chuo University

DFEmbICEBMMERAODBDICHL. BOAMRDLTENEENRIINDH.
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ANETJOEVZAWATIERRZERE (ROLXKEY) Z&8HL. 20R2MEMMEZRES
M UTce BRIZV NI BONEREERETIE JAXA EEFTERIEL. BoNTERT—RIIHZE
DBABELLEBOTVS, ATEFRERABRADERN. BWiE. BHEICOVWT. RFDEE
%%%Eﬁbr:b\o

RZ MABESE : HFIEHHLH R TF R&B8E Lk
3 L WBIEES YT 1 —DRIF
ik BBl lkuo Fuijii

AMRRFIIKE Osaka Prefecture University

PUARME LT, BERILEEE (NJYy IR
=T« AUwIR) BEHDORTFREEZZRL. HiE
RERTEEZHAAOERZLICEDIEBEDILKE
EIREIRTFR « SATS)—%#@F L. ThEk
BEEAVNIBICHLTRI)—=2T L. 58U
BEM B VEIRM 2D DD FIE HLH R7FR
(3FE# 4,000) ZEFITBCICHIILTWS,
BoNR7TFRIE. MBRICEVWTHEETHD
(BERDHEIERMN) . IEMEMTHDI . MiEE
BRMEF O ERESRLTED. FOFERDH
LLBIERER)TFo— e L THFINS,
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| Fasmaieos @

JAXA E DHFERAZERIREF I CIFEEDERIT TULVR
ho7=bDDS55 11 BEIC DOV THEEHATE
EEHNHDE T,

Flcw FUNTE LBV EDREEIRED HIHT
DHOFcHDIF 20 BEULEHDE T,
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RIERE T D BEML X Al IR FiE

KAFERBEORIERFRICH 1T 5 AWS JZREH

OHEA BB Akitoshi Tamural, #HE £Z& Keigo lkeda?
ABERNERBIEKA M

LF—RTHA VERITRT P RIVEFHER TIORINA S R—Z—
2)Y—F T4 EYa Y FilRRARI=Y F ReUEL1 LT

WA, By % v 72 JRERRITIE DT EY R I F SR L &Y 2 5l 9~ 2 L CHREMSE L TE Tw 5,
L2 L7a23 o, {TEEISE O FHMIE H OEMEL., F2ERE OREERIE~ DIKFFEE, BIEIC D22 2 A D HE K 253
TH Y, FHiiDE—t & BRI DR D 72 D I ATERHT O BBk O = — X3 EmE > T %,

B Cic, fTEREHiD 72 O BEIfENT Y — v i3 v < O FEE 3 2 23, B E O fIE LRFE O T8 % 5
flis2DATHY, EEMEIFPFHELLEEOTHZRETEZ b0 RHRI ATV RN, 7,
OpenCV % YOLO 7z & o @hif/[BH{RENT o7z D7 v 75 I v 7y — L FHREETIEH 525, HIYD
T8 % 5l 3 % 72 DT E 7V DIERIC IE A & TH - 7z,

ZZTERAIZAWSD Y Y a—>a v T —F7 27 FF— 2L & IL[ET Amazon Rekognition Custom Labels
MO ETAVORRICETF L. E7AVOFERE, BMOTEZ2ER L e T 42 7L — LI EIL,
Amazon Rekognition Custom Labels Z T 7 ~ 1 %175 FiETiTo 72, 72, TET AL ZH W
AR O HBUS A e T8 7201c, AWS D~ A4 7ad—X%FHL T, ©54DT v 77—
b e T ADOHERE COMT 7 v — 0 HEILZ A7,

Sl FFLZET VI, BEICHEIEZD 2 b 00, HEORHIN 2ITEICO W CHEIR A ATRE 4 €
FREBhoTnd, Ky avTlIAY ) a—va VoKL coEe, BROBICITM L 72 AWS
Rapid Prototyping % — ' 2Dkt FARFEEDOHFTO I FATALETZ T —ICDWTHENT %,
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BHRIEAE ~WATT - AT A VR V) a—>a v
YYa—=ar7—F77 b

/IR F5{E Hidenori Koizumi

IT - Al Hiffi o I, RIAVW B co BEfL - AL OFFRAIEL T 3, AEEMRICE T
HEb Al OIFRHBEATE Y 3208, BEFEBRICE W TRZHENL - Al TRBEFRERY —27 v —F
DEEL, NCXBEDIEL 2 RREL LE o iR ST O NFE T,

AWS Tl HELOEE - ¥ — e AL A/ML 0% —bv 2% CHELTE Y., BTV —27 17— Foz¥
b - FEEE M EosHAfF T & £ 3, Bl A, ERNOMALZ A 2 7 v 2EK L. BEME T L 72 i
ZA ML —VICHENT 57200 C, 20T ADEGRNOMIIZRE L CTRERZIEST, Lwvo/kl &b
BETT, T B AEOET UER TS DR Z BT T —X kY FDIFRY ¥ 7ICDW» T, Amazon
SageMaker Ground Truth & HEI 7~V v Z7#EEAFIH 32 2L T, IRV Vv 7 X R 7 DWFEALa R b
HI S HHFFC & £ 97,

KevyavTld, HIEXAI 27 —<IC AWSOH —LRE T —F7 7 F v IZ2»T, KHAMFEKH
BRREMER LY ) a—vavikdlic, 0Lk AWS — e 22 f|H - Hlae CHBb 2 EB < &
T2 THAELEST, £/, AV Va—va v THHLZ Al ¥ —E XA TH %, Amazon Rekognition
Custom Labels ICDOWTTEZRACIHNIECHEE T, £z, —MOFHL w2k Y V) 2 —
vavbTul Bk N b THAMELET,

A A\ )
AV)

Event AWS Lambda
(event-based)

AWS Lambda

Amazon Rekognition
Custom Labels

AWS ~VAT T « 74 794 TV ADTHM=—V
https://aws.amazon.com/jp/health/

BRIWE DL« hitps://aws.amazon.com/jp/contact-us/
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[COVID-19 B AMRERI R D1=8HD AMED-BINDS D EY#RA |
Initiatives of AMED-BINDS for the drug discovery of COVID-19 infectious disease

BERE

2019 - 12 AICHERBEICBW TR CRUNCAH SN2 a e o A L 2 EYE
(COVID-19) 1. B BNCHFRPIZIANY . HEAEIED > CT& 7=, HAREWNIZEBW TR, 4
ANS 5 HOBAFEE SO I YLK BIEFRICIGRIZm > TV D &R b7z
DOHROM, 7T HMNBITETZEGENYERT D H AN > TV D,

ZDO XD 7RO ENTAFERREIE N B AR ERESCE S EAE  (AMED) FTE DRSS
A 7Y A = AR ESAEESE (BINDS) TiE, BT A4 7V A = AWFFEO R F &
DO ERIZBIT S &0 ) FEEMIZT > T, COVID-19 DISEIERIC. ZhE Tk
STELET Ty N7 4 — AR N &2 )T N EBAICER Y LA TE TV 5,

AR R ATIE, AMED-BINDS BfR D IU4 D e 512 & SE =77 X . COVID-19 DG
FRERPRRICANT 72 TR DR A2 R F L TR & 5% OEBEK - U 7 F e O
WD FHEFEIZOWTikmd D& Lz,

ETL—%5—: EX FEH Tatsuya ZENKOH
EHEREFEEN BAEEMEHAFREE
Japan Agency for Medical Research and Development (AMED)

1. COVID-19 xR DRIFERAFEAM (T KEIEHEMEEEFT L 2—OMYIEA
Bifh B3R Katsumi MAENAKA
EERZERFREZH TR

Faculty of Pharmaceutical Sciences, Hokkaido University

AR IR TR R RIS B A 7E M E ¥ v # — Tk, BRI OH ) Db Em o4 770
—ZHEH L, ALEMAY U —= 7 WEAET c BHERAFEEPOICY— AL R DS
ZEDTEDHABRAKBIR AR RS L C & 72, COVID-19 DBEAHEICHB W TIX, €D
e EDN U CHARKGRMEGFER MR LA T A 7 7 U — % Bl E LRGN FTAT I
hF 252 ENTE I, EBIT, PLrA LV AEBFE TLIET b I FRMFTE 2 SEH L TV idek
NERBRYE ) —F v o X — L OEHEC L W SARS-CoV-2 Z V=7 A /L A JEYLFEBR &
BHICER TE TR Y, ESRYYENFFEI I L OVBINDS % v b U —7 L1 L T 1L
BB W TIHEEELZ L L T D, AEE T, 2 E TORFBIERRZICHIT 72 HD
HOIRBUIINZ ., 41 OARRNFEIL R O REBHIZ DWW ThlILZ 0,

2. HHEERADEANZHIFENTE COVID-19
#X EF Kohei TSUMOTO
HRRKZREFRIFHER - EREHER
School of Engineering/The Institute of Medical Science, The University of Tokyo

I IR HEEBAFMTEIC BN T, FFice v MEGWORE & K bIZ B AT 3 ) %
WL TCWD, Tz, BRERIL, BICRT7 v 7 VR Yy a=r7, BEFEOBEHIERIC
LHERRERE 52D Z ERMfEEND, —F, PSS TERELEARICE N TY, B
FIEEAPURRERNE - BIREICRE L CEERBEL 2> TV D,

ARIEFTIE, COVID-19 IZBHE# L7ZM S FIZR LT, BRI v 7 VR a = T OBS
N OBIN S NT-ALEWMEE & DRI FHIEATIZ OV TE LI TWARE R AT 5, SRS
BFHRIZESNWTE LD, BUREAEREZHERTDOTETH D,
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3. Foud RIS a= 5 %ER LT COVID-19 ARED IV IRIEXE
B &R Takatsugu HIROKAWA
EERMHBREWMER Migs FIFEMERM
Cellular and Molecular Biotechnology Research Institute, AIST

RZ o7 VR a=r X aH M an oA LV ZAIRFEIROBIEIL, 0722 5 R
SN TWD, ARETIL, ENEGEMEITE &1/ LT, £ 8,000 FEDOREAFKFRIEIZ
ST, DANAHKDAAL T aTF T E—OV G SW- RyX o 2a7 LA
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0F A NVABBEIKOBEH DO 1 DL LTHZA ZAUA LA (HIV) X7 ¢ FELZEE
L7z, ABETIE, 3NV T7 o FeEMTx, 1EHA =X L0822 3 e ETR K &
T 7T T URRIES XV R T F 7 EOEFREIZOWTE Ry X 75 HEIC X 51EH

FEFERRAT IR DWW T BB T 5,

. OO ABREEBRNMN DETEREFED R E
B+ ZE— Koichi WATASHI
E L EEERTAT DAL REZER

Department of Virology II, National Institute of Infectious Diseases

F-HidEIC, oo F o4 LA (SARS-CoV-2) DG~ DY ERZFIH LT = v
k5T & G R ESE A [R5 L C X 7=, F 72 AMED BINDS D 4e4: 5 & DL FIAFZE T D in silico,
invitro 7 — X2 U A VAN & I 2 THUEE M OVERIS T % fifdT L. ZA10FH O E
b &l L TElz, RBBTII VANV RZEET TR, B, 2 IFRAZ, B,
BRRE SR 72 E 2 B2 2 R RINFZED A T, £ D X 9 (2HT SARS-CoV-2 1A A 7]
TEZNEA L, BIRERHSIZIE D L CE eI T 5, S%ED T REWFIEOH MM,
FHEFEFEOH Y FIZHOWTHLEKRT S,
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Email:20-ddlsg-16@amed.go.jp  URL:https://www.amed.go.jp/
24



sp'03 BBF: 2020 £ 10 A 27 H 16:30-18:00
FroRIl: 3

AMED/BINDS /> )aa=—yh I+ 3RIEZIEWE
Research activities for supporting drug discovery by in—silico unit of BINDS (AMED)

FERE :

PRk 2944 HE Y AMED 7 ay =7 b [RIZRE T A 79 A = AFIE A FEE ) 2
Bt SNE Lz, A7 e Y= hCl, ERLZEOERCICHT T, SR, & v 7 B,
FINNT—RK ) — REER, HERER., 7 27 A . A v ) aRx s ) —=u T Eof
Wiz DI 7EE OB LV | FNBFIEE O JEHEEEZ BRIy 7T v 7 LT E
T, RFHEIL, 5 2O2=y P LIFEREINTEBY, frvVax=y ML, FO—>2L LT,
AR R RO B OB A B LT, 0 IR L oL B A - IR - AR RSO
RIS MO K L EEL AT CVET, Aty a Tk, ZhETHOAL Y
Vao=y hOXE - HEAMEOREZBL T, L0DE OERIIRFEL M- TN =E &,
A V) afiiOIEAOMESE RO T 2 L2 HBE LTV ET,

EFL—4—: B BR Takatsugu Hirokawa
EEBITREWERR MY FIEmELM

1. 1:;5 g_ﬂfal:&)(fd’?&%%%’—G&—X(KNApSAcK) DFEEZEV7Fa0F+EEEE
=]
&4 EE Shigehiko Kanaya
ZRAMMZEMAERKE ZnMHEEMMRER HESRXTLAIEMEREE
Computational Biology Laboratory, Division of Information Science, Graduate School of Science and
Technology, Nara Institute of Science and Technology (NAIST)

2. BREEBRTHIRAEHIV/INDE
AH TiR Motonori Ota
LHEKRE KPREREEALE EHRRPER

Department of Complex Systems Science, Graduate School of Informatics, Nagoya University

3. High—throughput structural modeling of immune receptors
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Research Institute for Microbial Diseases, Osaka University
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1. RIFFEERIOTAIVA~BHETCEREOBWI /N EEEH T~
Peptide—centric proteomics: accurate and reliable method for protein quantification
WA HE Masaki Matsumoto
HBRZERZEREEFLEMER / Graduate School of Medical and Dental Sciences, Niigata Univ.
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2. F/BREIORNT SO —BEENTERRLLIZD VT VLS F IO/ 34T
A novel nano—LC/MS/MS-based analytical system for single—cell proteomics and
metabolomics
F1R B3R Yoshihiro Izumi
M KBEARBFEHEZHAER / Medical Institute of Bioregulation, Kyushu University
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Engineering human cultured tissues with functional ANS (autonomic nervous system)
neurons

Bl #= Yuzo Takayama

EEBMNBEAEMMBIES FIEMEEF / Cellular and Molecular Biotechnology Research Institute,
AIST
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Evaluation of organ function using human organ—on—a—chip

BE# B / Ken Takahashi

FILKFREREREZLEMESR / Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama University
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Generation of human lung model for COVID—-19 research
Bl F# / Kazuo Takayama
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A platform of Organ—on—a—Chip for high—throughput screening
LR #F / Yokok Ejiri
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dynamic
BIOSENSORS

heliX® - a next generation f/l

modular biosensor
for interaction and

switchSENSE®
WEBINAR

conformational analysis

You are cordially invited to a scientific webinar presenting
dynamicBIOSENSORS’ novel switchSENSE® measurement

technology.

CBI ANNUAL MEETING 2020 ONLINE

Tuesday, October 27 at 01:00PM / Session ES-05

The scientific presentation will highlight the broad
range of applications of the switchSENSE® technology
that is supported by the recently launched heliX® line
of biosensor instruments, that pushes the boundaries
of what has been possible in biosensing to help you
do more:

e Analysis of binding kinetics and molecular con-
formations in one measurement.

e Screening of conformational changes de novo by
real-time conformation referencing.

e Resolving the fastest kinetics with confidence
using advanced microfluidics and 10 ms data col-
lection, and taking advantage of improved signal

stability for the characterization of high-affinity
binders in long dissociation measurements.

e Two-color single-photon counting fluorescence
detection for femto-molar sensitivity and the in-
depth analysis of bispecific binders.

e [Effortless sensor functionalization and ad-van-
ced ligand density control with the new Adapter
Chip.

heliX® is based on a modular technical design and fea-
tures an automatic chip-loader in conjunction with a
384 well plate compatible autosampler, allowing you
to scale-up throughput to thousands of samples per
day.

The Speaker | Ulrich Rant, PhD

Uliis a co-founder and CEO of Dynamic Biosensors GmbH, a Munich based biotech
venture company, which commercializes novel technologies in the field of biomo-
lecular interaction analysis (switchSENSE®). Following its market entry in 2014, Uli
oversees the company’s activities in the continuous development and marketing of
pioneering nano-analytical instruments and biochips, focusing on growing Dyna-
mic Biosensor’s business in EU, US, and Asia.

33

www.dynamic-biosensors.com




DISCOVER

MOLECULAR

INTERACTIONS

Kinetics — Affinity — Avidity
Conformational Changes
Thermodynamics

Webinar on Oct. 27 / 01:00PM

Introducing

heliX
the first modular

biosensor system.

Scalable
throughput

Up to thousands of samples
per day.

[384 well plate autosampler and
automatic 5 chip loader] x N

Combine as many autonomous
modules as you need to a scala-
ble heliOS network.

About the technology

High performance
switchSENSE® sensing

Each module with two-color
detection and four signals,
fM sensitivity.

Advanced microfluidics, kine-
tics with 10 ms resolution.

Conformation analysis by
molecular friction measure-
ment.

dynamic
BIOSENSORS

©

dynamic
BIOSENSORS

Easy-to-use
heliOS software

Add modules to any network
by plug-and-play.

Control and monitor runs from
anywhere.

switchSENSE® is an automated, fluorescence-based biosensor chip technology that employs electrically actuated DNA
nanolevers for the real-time measurement of binding kinetics (k_, kq) and affinities (with K, values down to the fM range).

The platform offers an automated ligand density control, which allows to conveniently discriminate between affinity and
avidity in one single assay. Interactions between proteins, DNA/RNA, and small molecules can be detected with femto-
molar sensitivity. At the same time, protein sizes are analyzed and conformational changes as well as melting transitions
(T\,) can be measured using minimal amounts of sample.

Market Expansion
Services by

www.dksh.jp

DKSH Y v I\ kR ett 77/0Y—FEEM B0
T 143-0006 HREPAHXFHE 6-1-1 WETBEL V2 — AE5-7 (a—/b—L)
Phone: 03-3767-4510, Fax: 03-3767-4569

Email: tp.labtyo@dksh.com
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Origin of Life: Chemical Reactions and Information
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