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Chem-Bio Informatics Society (CBI) Annual Meeting 2018

"Drug Lifecycle Management and Regulatory Sciences
~Frontier of Al-driven Drug Discovery Age~"

Dates : October 9 (Tue) — 11 (Thu), 2018
Venue : Tower Hall Funabori (4-1-1 Funabori, Edogawa-ku, Tokyo)

Conference Chairperson :

Masahiro Nishijima

(Honorary Director of National Institute of Health Sciences, NIHS)
Organizing Chairperson :

Seiichi Ishida

(National Institute of Health Sciences, NTHS)
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Chem-Bio Informatics Society (CBI) Annual Meeting 2018 Secretariat
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<Cooperated by>
The Japanese Society for the Study of Xenobiotics

The Japanese Pharmacological Society

Japanese Safety Pharmacology Society

The Japan Society for Industrial and Applied Mathematics
The Molecular Biology Society of Japan

The Physiological Society of Japan

The Biophysical Society of Japan

Japanese Society for Bioinformatics

Information Processing Society of Japan

Human and Animal Bridging Research Organization

Safety Evaluation Forum

<Supported by>

The Japanese Society of Toxicology

Japan Science and Technology Agency

Human Information Technology Ecosystem
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<Exhibition Booth>

Elsevier Japan KK

FiatLux Corporation,”
ATTRIBUTE CO., LTD.

MOLSIS Inc.
World Fusion Co., LTD.

Cactus Communications K.K.

NABE International Corp.
KISHIDA CHEMICAL Co., Ltd.

Kobe City /Foundation for Biomedical
Research and Innovation at Kobe

Transition State Technology Co., Ltd.
X-Ability Co., Ltd.

OpenEye Japan Co., Ltd.

Research Institute of Systems Planning, Inc.
Mizuho Information & Research Institute, Inc.
Schrodinger

PhoenixBio Co., Ltd.

Namiki Shoji Co., Ltd.

SCSK Corporation,”
Hewlett-Packard Japan, Ltd.

SuperComputer System, Institute for
Chemical Research, Kyoto University

Dassault Systemes K.K.
FUJITSU KYUSHU SYSTEMS LIMITED
CONFLEX Corporation

<Sponsored Session>

Japan Agency for Medical Research
and Development

TSUMURA & CO.
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<Luncheon Seminar>

MOLSIS Inc.

Arxspan LLC

Dotmatics Ltd.

Patcore, Inc.

GDEP ADVANCE, Inc.

Special Interest Group of Molecular Robot Ethics
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Biomodeling Research Co., Ltd.

<Advertisement>
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Dotmatics Ltd.

X-Ability Co., Ltd.

KAC Co., Litd.

Mizuho Information & Research Institute, Inc.

Chinou Jouhou Shisutemu Inc.
ONO PHARMACEUTICAL CO., LTD.

A& m#a 2577 « 727 7 n—X Kyoto Constella Technologies Co., Ltd.
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Teijin Pharma Limited
TATHO PHARMACEUTICAL CO., LTD.
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L¥Xash)—3 /IR ET
What is Regulatory Science?
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Masahiro Nishijima
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National Institute of Health Sciences, Honorary Director B
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A4 TV RV —VF L (LNC) I2H(1T5 Al BEFED R
The status of Al development in the Life Intelligence Consortium (LINC)

KA EF

Kenji Mizuguchi

EiAREFEEA ERER-BFE-REBWER N\(FM107137T40RTADIH
National Institutes of Biomedical Innovation, Health and Nutrition
http://mizuguchilab.org/
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Pathological Recognition by Artificial Intelligence
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Kazuki Iwamoto Kazumi Hakamada Naoya Uematsu Takuma Tsuchiya
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Fujitsu Limited
2O XA AR 4L
Sysmex Corporation

SKEREKRARM

Otsuka Pharmaceutical Co., Ltd.
tE—=HHEA R
Daiichi Sankyo Co., Ltd.
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Graph convolutional network Z L1222 /N0 B F Al
Prediction of Compound—Protein Interaction
Using the Graph Convolutional Network
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] Taro Kiritani
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ExaWizards Inc.

Graph convolutional network (GCN) (%, (&5 FAbLEW OALFHEEE WD O MG
DT - it e EOFEET MR EPN D L 5127 > Twb, LINCPJ10 i GCN %
BT AbEm & & R B OFEE T FIEDOBRIE 1772 > T\ b, AWFFETIE, ChEMBL
DNAFT oA T =2 &y —42ty N LT, ENZ T ETHET VEMEEL
~o BARBIZIE, YU NE AT ETARTITFH AT TR EDETIILORFIT LY
FERETNVOEKIELEZITV. LA D LR % HU 7= Deep Neural Networks (DNN) 7
E DR TESS, ChEMBL 232k L CTu 5 target prediction model & D Lb#ZIZ L0 | #E5E
L7 TPRIE T VO TR ORI 21T o 72, AE TIL, MELZTHMET LD RT v 7
VARV a = 7 ~OIEHIZONT BB LIz,
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Toward A High—Accuracy Molecular Force Field
Using Machine Learning
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Mizuho Information & Research Institute, Inc.

RLBA S

Toray Industries, Inc.
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On—-Demand type biobanking will promote drug discovery in Japan

@R B8
Hiroshi Nishihara
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Keio Cancer Center, Keio University School of Medicine / Society of Clinical Biobank
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Clinical Research based on real world data in the era of precision medicine

He 1%

v

Hiroshi Tanaka L

}

REREHERKXE / RILKERIATLHIL-AH N OB 1

Tokyo Medical and Dental University /Tohoku Medical Megabank Organization, Tohoku University ?E

T, EEOMR L, R —Fr o2k b7 ) A A v 7 AEEORIK, BEHL
DERIZ XL DERFHROEFE, A~v— FMEMICKDENRE=F) L ThE @%Z’i.“ /N

By 77 —4] BREJD2OOb 5, ERICKITS By 77 —2%am) 13, ZHET
DEFRIF D T ERD AT H A W BE L oo 5, Tibb, MEROERIIZED I— /L
TUARUH— R Tholz, BIEALIEGER (RCT) CRILZIESW-EE (EBM) (2
KL TCEDOHEEICK L TRENPE L DI, BLEOEROT —X, TRbb Y 7 LY —L
R« By 77— ZIEDSWTERIRFZE~DOBAT ~OB A D EE > T D,

BRI 2R AIRE D FIE Th o 72 RCT TR D 2 SO CTHRANH 5, £3 RCT 134

\CYEf SN2 BRI BT 2 R4 AL LT BRIRAFZE CTH D23, HAZWEME D= D

TNTHICHE Sz BEEH] Tho, THENERERO <> ITFET LD
U7 T —)L F‘@@Tgiﬂﬁkﬁﬁﬁﬁb ZL DIEHEHR L TWD, WEEE/ER LA
RSO IWFREIS, FEMISGEW L)L DT =2 NINETE 2R THY ., [WELZ
U7 NI —)L RF— 5’0>EP SRR R EEROARKOLZENEAL TS, b9 —2i%L, RCT
° EBM W AEF 7T £ 72 “one size fits for all” DR E 2 L— g VEFRORTH
ST, WERHR—REL THEONDBHELHTEH, TORBONETIZIBNT, ik
BB ENTERNEIT 7 2 A TREHAFEL TWD Z ERIEICKRY (RBEER) ., H
LHINELLTIXZ ORNRY 7 X2 A TOERZEETE 20, £, TXTOMEBMEEZE
DIV, N AR 7 RREDIRBRBIBIC I b D 25720,

RCT. EBM (2D D EERMIED RT XA DIWETZHREE ETH DD, BRZET —X
~—2Z (NBD, MID-NET, & B/ 7 72 L) 2 EOFHARC, A TR 7 HHWTHERL
VAN =% =225 RCT 2 EOBENRES N TWD, AR TITHEEL VA R —
IZEER STV D B ICERIRTG R 217 © Registry-based Clinical Trial (RRCT) 723 =
NTW5S, T KETITEROERER Y AT LIRMHENT-BE D EIRTEEZIT S
Learning Health System (LHS) ZKEOEFT 17 I —2#itE L T\5, RCT 721 T/
<L FEMIICY TLT =L RF— 4 T RCT OfERZMTE L, K< EAIBIRO TN &
HZUTNT =V REET VAT 7 —F KO ETER Lo0d D, il TILZ
O ORI EFRE AR L, fROFmEEimT Do



K-06
BEICH1T2RMERER

Information of adverse drug event in drug lifetime management (ikuyaku)
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Yasufumi Sawada
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Drug Safety Assessment based on Electronic Medical Records in the era of
Simultaneous Global Approval of a New Drug
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Development of a new testing method using iPS cell technology and international
standardization strategy
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A strategy for toxicity prediction based on artificial intelligence
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FMO guided drug discovery and structural analysis
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The understanding of binding interactions between a protein and a small molecule is
the cornerstone of any efficient structure-based drug design (SBDD) process. X-ray
crystallography and homology modelling are the main sources of structural information
for rational SBDD. However, even with the crystal structure in hand, “visual inspection”
and the force field-based molecular mechanics calculations often used for the
rationalization of potency cannot always explain the full complexity of the molecular
interactions. Quantum mechanical (QM) approaches were always considered to be a
promising route to achieving this goal. However, traditional QM calculations are not

feasible for large biological systems, due to their high computational cost.

The fragment molecular orbital (FMO) method offers a considerable computational
speed-up over traditional QM methods. One of the additional key features of FMO is
that it can provide a list of the interactions formed between the ligand and the receptor
and a chemically intuitive breakdown of these interactions. Such information is
essential for medicinal chemists to be able to rationally approach modification of lead

compounds in order to increase favourable interactions.

In my presentation, I will demonstrate how FMO can be prospectively applied in real
drug-discovery programs. 134 Recently, we have demonstrated that FMO can be even
faster (seconds instead of hours) without compromising the accuracy by combining it
with the density-functional tight-binding (DFTB) method.2

We have also applied FMO for the analysis of 35 GPCR crystal structures. This
structural analysis revealed a consensus network of 51 inter-helical interactions
mediated by 69 topologically equivalent amino acids, providing a proof of concept that a

conserved inter-helical interaction network exists and affects GPCR structure-function.

(1) Chudyk, E. I; Sarrat, L.; Aldeghi, M.; et. al; Methods Mol Biol 2018, 1705, 179.
(2) Morao, I.; Fedorov, D. G.; Robinson, R.; et. al; J Comput Chem 2017, 38, 1987.
(3) Heifetz, A.; Chudyk, E. I; Gleave, L.; et. al; J Chem Inf Model 2016, 56, 159.
(4) Heifetz, A.; Trani, G.; Aldeghi, M.; et. al; J Med Chem 2016, 59, 4352.
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Elucidating the efficacy of clinical drugs using the first—principles calculations
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Prediction of protein—ligand binding affinity from dynamic docking
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Zebrafish: from basic biology to applications in pharmaceutical and medical sciences
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Gut bugs as drugs
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Toward the development of assessment methodology for seizure phenotypes using
human iPSC—derived neurons
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Regulatory Sciences in the Al-driven Drug Discovery Age

PRl E

T, N TJNRE (artificial intelligence: AT) Z 6 ] L 7= Briii 3G R ICHRFT S TR D |
BIBROBUR DRk 2 IR Z EH CTEX /03T X A4 L LTHIfF ST 5, EEE,
ERE LT Al OIFHZREMAICHEE L T, WEFO TREEEHIE 2018) Pk 30
6 A 15 HEEEE) 12T, Al HIFSEA2TEH U TR S S E KL F 2O
TRYVKRICHET IR E - AEAH L2 ED 5, RSN, 72, BAEFBE»S
b REEEFR IR T 5 ALTEAHEERRS ) OREENPARINTHEY, BARIZBITS
AL BIFOBURD 5 % & L1, RIEERE BN T AL Z20E AT R &0, AL OTEH
(272> TOIMREE AL DA - REVEDHERIZ OV TRHARENE LD ON TN D,
ELIC EERICBONTHAIICE L TEEA ROy V=3 T ARERLTWS, 2D X 91,
PEBEFIZBWT, AR v R ZmiTz AL EROFEAITE X LEALTHWDHRNTH S,

AT o 2% L2 Al OIFHEEE 2 2546, EERLEHILEDORPRITE L T,
U— MBI OKBEIERCET ) v /&Y I alb—ar, ZUnNIBEREEDHAEEHND
M. HEIEAO TR E SO0 T 7 —FR"bifbhnd, o, REOT—F M
5 AR E-CBE M 2 BT 720 TidZe <. BHERT — 2 DO HLEMOMARE
DEOTHL, LV HEIEOEVMEED ORRFOME DR, mEEDOY I a2 b— g v
72 ElTx T AIERAEI TR Th B,

Fiz. ERKRBRLEO 7 n v AICE L TUL, BEE T — 4V 7L —)L KT —X
BT AIOIEH b RERAA LV N THDH, AELY | MNATEIE NE IR RS
H#E (PMDA) (24X » MID-NET (Medical Information Database Network) 3E 3B
&, BUEIRFE % O LEREOEE R LI TRELBIEH Lz, HALAT 4 AL -
AT FEREFHEENAYT ) LA ) —=v 77 ny 7 NMEICLOEDBEICBN
TRHANCREHKO Y ) AMERBEBINTE WD, 4%, KEBBEERZR 2 H0
TRhRA R ERRIF OIS T C & DBRIRZ A 95 Z L l2 L v WFEBR 0 b &A%t
KETOHOBRE TR Y T LT—)L RF— 2 DIFHEHEETE 5 Z LW s N5,

—F . EIEGEDOKRBFEERRER R 2 ST EORRE Al #1EHTE 3 ONTE B
TIEH LR s TR, Bz, FESELT—XOEEEHSHRETL00, 7 —X
R—=2ADF =T ACILFATREZL DD, ED X D ITHRGEEHED 5 R E D 7 ELB OB I%
SINTWD, ZDDICh, FTITAI OBURZHME L, 4% OMEOFH R~ RE
WZOWTCiEmEZ RO DMEND D,

ZITARVUARTVULATE, TATAERRROL X2 T MU —H A2 LT, A3
TR RIOWT AL FHIROFTEREZEE S ClmT 52 L2l L, 6 R TERsh T
WHRR Y A REBI L2, FERAC, AL ICk 2ERLOZEMTHEiARA L X2T Y —
YA = RN T H 720 OFREE 256w U720,
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AMED EIZESZIEHEEE R ,
[RIESZEA > T ANTA DAY AT LEEL

[RISEIEA Y TARTA JASAT LEE] BRI, PHFIPICEFZURMAEA—INS 1/ THR— K
TRIURZERY NI—JICEBRBENRIT BEHIC, FH7EELDSEMOFETHESNELE, A2
Tl ROYU—Z2D(CHFBIEENDAD VDT PBERBLICHIT D FHRAZIBOIESIC, EMEEL
HDF—IR—AETNERICUEA VS UIFHS AT A, E5CEAFS S 1L -3 DiEiFPALRHES
BRUTVET, BERTREMESERY NJ—J0#R5T, FH7SFICHBNTHERRETSHEIHR
TEBDELS. WebETOLBEEFELTVWET, LA AT LADBEFRETFTUT, FH29FE(CIIEADE % ‘
E78hSEL, EENDOMEMTE/ENTVBIREAECHSITE/ IAIRTATAITT—HIDHEE, TEDFT—
HICEDSAIZBAVEEERFAS AT LADBFRE WS I -—IREFEEHNEHEESNTVET.,. COSRES \
Thld, SHERTOMRRRICARLTES5 L LI, MRSERY M- JEARNTERTE, AMH3A N
FALHETEYESICHI 3 AARAEC/ITTVERF3E0EMELTVET., |
AevS3a>TR, BIEZRA D IAITA IABEDOHRARFIEN S, ABEDEF(COVWTESUTULEE
RRFCEFEEICKBIBEARICED > THESNI KELICENTENDILED 5. mﬁbaa%(:m\'cf_
TWEREET, 4

BHEs : 3010898 (X) 16:00 - 17:30
218 : SO R—IIRHE 2BASSAR—L <

16:00-16:05 F{EEHFIRE 4 j |
ETFRR A A QAR RIS ARSI SE  HRE
16:05-16:25 RBIEE(CIHSITBADMETOEEEEFHTSY b I A —LNADHIFF
ETFRFRRIRE AL TR Rl \ T e AR dl
Bl - EEEMER OIS A JOUSATALIUF— HBERBS
16:25-17:00 EYEHAE - SEFHORET S Y b I A —LEBEEH
EAREREAEREY - 2F - REMRA
JIAAADITART«HORTOS I b FOSz o U—4F—
17:00-17:15 AIRMZZAUCRENBPALERS AT LDHE |
ETHRERE BN AR > 9 — T a
NAD HERHIHFEDEF DR RFEZ
17:15-17:30 HREPR(CHFHA >
Ml =ZEEFRA R

i
] =
| e’ EHRRREA HAERMABR
’ Japan Agency for Medical Research and Development
WHERE INNOVATION GROWS' AMED
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SS-02 HE§: 20184 10 A 10 H 16:00-17:30
B 208 &5 bR

A A OFERBIEEL RIEEH - XN - 1t 2EERE (ELSI)
Active Utilization of Biobanks and its Ethical, Legal and Social Issues (ELSI)

ERE .

EIATREFREANBREERFTHAFEMENE (AMED) TE 3ANAANST AANT-Sv)(>

(BBJ) /EALATAAI - AHNH5HE (BRIE MM) /F2aFItod— A AN o2y T=5

(NCBN) ) (ChDZ. IR KR ZREZED/NA AN IORY NI —D{ezEET D E(CLD, 5K -
IEFROFERZIBE T IREZEMRBL. A-INSv/\OOTSYNIA-LADIEEZBIEIEEIS ) LAEE
EIRHETSYNIA-LBE (F/LARTIYNIA-LFERSATL) 1ZRFELIOHEET S,
ARBETE \AA)NINHIELTIBZXS ELSI (Ethical, Legal and Social Issues : f@IRHY - 5E#] -
HERERE) (OVTHIRETZITOCE T, MHFRICHE IR - (B HRO1E MR 32 0 RS B R O BRIS
INAAN)TERUILY ) AEBRRFOIEE. &) AREERIEAOELNNHDRL FIBCRSNEIE%E
HAFFL T\,

TITAREYIID TR EEMARHEROMRZERICHRETITICHICHERITSHEEEH{D
—IRELT. S\A AN IOFSEBEEARIEN AR - H SR ERBOVTSINESBEHBIZLLBIC
BERICMII TOFEREIRDDECUIEL,

EFL—-4—: 1BH M Toru Masui
EBEEZKXT EFE BRECFT Y-
Center for Medical Genetics, Keio University School of Medicine

BH BF Keiko Katsui

EATHFEEABAREEREAFTHATEE (AMED) EE88TH5TEEED N4/ U8
Division of Biobank, Department of Research Infrastructure,

Japan Agency for Medical Research and Development (AMED)

1. 5 ) A\ERERHEEDODI\A AN IFBERIBECEFNA AN -2y NI—DtE
ROERSIEICEIT SRFTEFE
Research and Development of Biobank Network and Operational Support for
Promotion of Utilization of Biobank toward Realization of Genomic Medicine
B #l— Soichi Ogishima
BRALKZE HALXTA AL - X148
Tohoku University Tohoku Medical Megabank Organization (ToMMo)

2. SRHHBMHEIINA AN I DY NI —HSHE
Hospital based clinical biobank network project
#1L =|EB Tatsuaki Tsuruyama
REPRE EFARE BIREZERE
Department of Drug Discovery Medicine, Graduate School of Medicine, Kyoto University

3. {RIER - &R - tESEVRAIED S5 2 \A AN HEIRFE R (e ik g
Strategy to Enhance Utilization of Biobank Resource via Ethical, Legal and Social
Approach
&=H M= Masayuki Yoshida
ERERERIAT MEAFREE SofmiEmmte>y—
Life Science and Bioethics Research Center, Research and Industry-University Alliance
Organization, Tokyo Medical and Dental University

2450 : NMA)I\DO0FERREL REEN - %8 - 11 S8ERE (ELSI)
General Discussion : Active Utilization of Biobanks and its Ethical, Legal and Social Issues
(ELSI)
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77— 33 ENIRE TS NEREAST SEBIUTS by —gn—2  QRI~ pae7IERTESS 2
MGeND#%BIFEL. ABI%EBIALELELR. <
EiRENZIBIRIL, ClinVarkREDMBnT —4IX—ZTDPathogenicity DIZEEIINIL TERRLTHDET . ?L
Fe, T N — SRR BRI (CARZR I 2L TIRETHN. BRFRIRISCHV\ TREZADZHOIBE S
BEHBIHCBBVEIEZBIBLTENET. v
FUMGeND (https://mgend.med.kyoto-u.ac.jp/) ((7ITAL. T—IR—2 % THRRBKIEE L, Y
MGenD hy7~—Y BEFR BEREEISOF—EA—RER g
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HARATOSEEER

RhET SRR (REBHEITHY
B | FH EEFIBR

B CEEaNE:
: 7 )5 -3 [EH
Ffz. AMEDTI35 | & E2EOMEEDXESHSEENVF > b —IDMGeNDADE iFEHFAL
b'CEBDHE?O,JZKE’J(LEﬁ%ZbJ?EL\UCL%T A IREBL., V7 MNOAIEEZEER KU BIEEREEH TD
Fis - HERIBIRT I . FMEAXPIREEFEICRERBHDT -0, KRR TEARICSHVEVTVS
FNBT =ANR=ZATONRPRNXRERICK T IEENEUS CE TV BIHESICEEIRVELETET . BRSO
AR DRERRE_EDHIC, BOTHAWEEIFEITEEZEWNTT,
EBEBULTVWEEF3SIEMGeNDEBREREZESSR (dbjimu@hosp.ncgm.go.jp) [cTEFESIEEL,
BIFREIRETU TV 255, e LEEORMEFICHTIFESRVGETE, £ EHTEX(CMGeNDE X
BEANBBIVEDOEZEV, T—AZHEPF 1L -3V (DWW TEBEECAHAD £ aJgEREDXTIESET
WEIEEE T, ESTLALBREVERL EIFET .

[MGeNDICR9d3RIE&E] AMED EEStHITEESD N1 AN IR
&5% : 03-6870-2228 / E-mail: genome-db@amed.go.jp
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BEHI7 X (KAMPOmics) -BERDFRDOA T+ T 47 A=
HEE: 20184210 A 11 B (K)  13:30~15:30

25 FU—AR— VIR ORI) 2F RO
R JR)IER (EESNIEEMIER) . AHER (BESLE&EFEMRERT)

BEHEIZAARTHE ORREZRTCETEYZ T2 2RI L TR TEY . Bk
D ARDEFRICAR A RIAFAEL 2> TV D, EHEEOEKR EOFHMEZIHALNE RV 525D
LD, ZOVERBFRE S E ORI OV TIIKIR E LTRIEZRESRNL ), —O D)
HIIIHTEBZDROPEGEEN (=YD 1), L 2 HIIRABERNTEEERE
a5 (1D, ZHBDOMSIIZERIEN S TIERL (111, 73O R 2T Z
NODOIREANERE LT ED (IV), 20Ok, HEHFROMIICK LT, EICH /MY

ZOWT O FIEL L TRE L TEIERDOIEIZN - AW FEORFIEORAIIA ST
o, ZOXDRIEROMBNIT, ARG IEMERS R OVAERIZE 2 2 B8O EFEN - 85
HIFET AR AR T D . <L TF A7 ARMS T —Z 0 b OALEWREEREE ., in silico ¥ =
L—a S KD EWIEIE TR, B - A R T —F RN AR L, £ b
VAT AN Fa TR o TREMICHEET 5 2 LN TH D, THMMITHIT OB RY
RERIL, O TIEMEE CH AT DX I RIRET 7 —F 2B ED LD L LHoOH D, K
Ty va TR, SATFAITRCKDEGIEDORS) « BN FTA~DAA T A T H~T 47
A, FHABRI O X DA OB MALEE T 57 —# RX—R « T =X URY
U 7R EEARERICOWTIA L, EHEO LS RBEZHRIRE (BYT 2] ROOREE R

C 2,

A=A FS)

SS-03-01. Z—4'w N/ v H =N ok« AFFRT I 7 AN EFTEROEKYENRENFZE
1ER: Fo3k (BEKE)

SS-03-02. {5 ZE D 1EH D BIERIFENT : B LWVIRIEEA D2 2 H
W R (YAaF)

SS-03-03. &k, 75 R ) A KOMERIIRT FIEORN & DG
B3 B (ESOREEHIT)

SS-03-04. HE LIRS D in silico EHETHI
R B (Y6 F)
SS—03-05. ¥ AT LA Fu V—IZ & BT OBt
W BFET (AT A - A FuP—iFFEEE)
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1) Metabolomics. jp (http://metabolomics. jp/wiki/Main_Page)

2) FlavonoidSearch (https://www.nature.com/articles/s41598-017-01390-3)

3) KNApSAcK (http://kanaya.naist. jp/KNApSAcK Family/)

4) KEGG MEDICUS (https://www. kegg. jp/kegg/medicus/)

5) FEEEK Wiki ¥ — & _X—Z (http://wakankensaku. inm. u—toyama. ac. jp/wiki/Main_Page)
6) EAWEWREEEHT —4#~X—2R (http://mpdb. nibiohn. go. jp)

7 EGHREKT —& X—R (http://dentomed. toyama—wakan. net/)







Chem-Bio Informatics Society (CBI) Annual Meeting 2018

®
5]
>
>
o
2
I

EHSRERIIA T /S A 2 % FAN T2 A R 5 L DB % 10/10 .
—ENPEE T K D EEE S ~D Pk — 14:00-15:30

ENTHFFEE R TE N B AR R B SRS TR SE 55 Je i iy 10/10
i%%j’?y 7+ —24] 14:00-15:30 INTR— L
[AMED/BINDS A >3V == MIEBIT DAIFESRNTE] | 16:00-17:30

b & iPS AR 2 F O 72 R R L 0 S8 72 2R RTAT 4 0D BR %8 10/10

— EBEARAE IS A 7o E D A — 16:00-17:30 =
BEPERE ey 77— 2 & T N TRIREIC £ 2 10/10
WA Z 2P PR FERE T =7 b B =

(AI-SHIPS 7Y ¥= 27 )| 16:00-17:30




@
]
P4
b
2
J
N

BB§: 2018 £ 10 A 10 B 14:00-15:30
B 2B %

SR T A REANEFERETILORRE
—BENEEFEREICISERREF DBRE—

Development of in vitro human body/tissue-mimicing model using high functional
cell devices
- The challenge to global competition based on collaboration between industry,
government and academia in Japan -

BAfERE :

EE, HBOSHEIEMEEBICE TSR FIEIELABLSOFRMBEEL TS, FIC. ThoE MR D
DIAB—FFANA /4R eEn - d “SZEHR” 2T/ (A LICBEL. v/ VDRBTERITHE
THRZEEM TS in vitro AT LI, BIMEREBEETELTCE-EER/LHERBERICES ITAREROFTMHRE
LT .HEASTCEZIICHELT . HRDSA TV A IV RERNZTOMEDEMITEE LTINS, AFEEIZH
THERHEEOBILIFTEFELL EB. IYFa—tEyYIRKZOMBF—LA ., KEHEHE MIT News
(http://news.mit.edu/) LT, &K 10 BETHEREIAIVAFTRBTESEL in vitro ETIL. LWHRD DB
“Human/Organs-on-a chip” Z{ERL. EYEEZR T —HEDEEE CREMNICEHETESZ TSN IA—LOD
BASICRIILIzER KR LT, iPS MR EWSHRICE LML D XK REZE AL LE-EAE THDH, M
ATLDGAARBEECEEHRICEREZET ORI THLICLEEHLEWV MEE., COEBBRFEITHERD <L
AMED BELLTRELLIBAERBRMZCALRIEXEEREMORK I T/ clE. ENDET.
FHATEIT7HELIURENSEL. TOEMEEESE THRRAREZHET IRHRNEZEZ 1z, BB X, SHEEM
T /A RE U= AR ET )L (Microphysiological System (L%, MPS)) MBAFET—< &L, FTDEBD
BRI, M- TNARDOBARELEEED—RAERFIITVTFSE ., HEMICERIEARICKDLLET, BEESR
e REAEMRBBICEDIL—IRI—5L1625LT DD THD. Ayl avTlE. BEEICSETD
RAEADRRXBFLZHBVWCEEES, HRNBRZEALGHALE. BRICHS T2 HEEHRT N/ XRAE~DH
HDTRESEDORLEIZDOVWTERT Do

ETL—4—: EMK EH Hideki Hirabayashi
HEERIEKAsH

1. xYbk in-vivo 22 L—A2—ELT®D MPS (Microphysiological System) ~®DHAFHF
Microphysiological Systems (MPS) as a Promising Wet Human-in-vivo Simulator
&7 BE  Toshiyuki Kanamori
EERR SRR EE BT
Biotechnology Research Institute for Drug Discovery, National Institute of Advanced Industrial Science and
Technology

5 EFERNICHFARZENE =L K B Human-ion-a-chip” [CBIFT 2 AXE DK EER IO IME NHET
@ NCATS (National Center for Advancing Translational Sciences)hS FDA EZFEIZEBH#ELGAS T EL, KYIREMNAL
MPS (Microphysiological System)MD3RA{EANEKRIBICEEBIESL Tz, MPS &lE. YA VDTAEX THEZHIZHIHE
LI-IRBE T CEMIRZIEET A2 4I2KY . BIFRM CILEAF TEEN o123 K% in vivo #BEZ in vitro THRIS
BEEMAREET, HAETEENILELRNSHEERIZ AMED A MPS B EBMELI- IR BEERS
—,EEI, COFETHEH, A—F—=—XZMANEIEHL. EDQRICEDRRILT NN, REDHEELE-ST
W5, BRI REEARMABRMERELTIL. OMROEE. Qin vivo #EEDFE . QIEHE R . @readout
(BREBEMTOERLE)  @FvyTEERM . BBIFOoNEH, ZOERH L NCATS TERLRLTH S, HAETIEHE
URBRBELSN TR > FYTHEOBIRE, FyTEERMIZDOLT, I7—D1—H—4° biologist AL
HEBHINTVDILIZELNSIND, MPS RAREENAADFOVDLOER. Bk BARELG>THEY . HAED
ERHTLE U RBERDIOIS. A= Lo v/ AU ARG THEL TS ECATH D,
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2. B E EWSEBIREBICL D, R AR~ D Roadmap & Commitment
Roadmap and Commitment to Put Cutting-edge Technology into Practical Use
utilizing Activities at Technology Research Association.

FF BT Takafumi Akabane
FHfETMERRMMELS

Stem Cell Evaluation Technology Research Association

EEGOMTMAREICENT. EMNIBTEEEFERROCEEINBZERTRE T LICELBHITKRARELTKE
BEGZEZEHOHTNS, CNODREICH L., SHEEEMEMIEE T /A RIZHEE Lz MPs DELESITICHIZAEE-
TV, AR T, THTIT P ENE ORMEHAEF AL CEEICAT-ARMELERET HEMBED
EERREEERT 5L T MPS IO DS R AR R EENEER IR D in vitro FERIZRH B EIZE @Y —IL&
LTEDKSICEREIZDRIF, BIEARICE FHEFEHUEVIVERICEH TEDIDOMNIDLNT, EEEEH
RARFIDOEY A, BIEABRBEISHMEARANDOEF. BLUBIE_—XEHEMOTYF oI EhbIZERL
=Ly,

3. ELOEEIZED MPs BT/ A REMBADEIH
Creation of device and cells for MPS (Microphysiological System) through
cooperation with companies
W7k ERF Tamihide Matsunaga
AEEBHIRFRZREZHTH

Graduate School of Pharmaceutical Sciences, Nagoya City University

MPS &, EEFEMLT= in vitro RIZEKY . EMBBZFOLYIEELZFAZTSIEAEFINTILNS, LML,
BEZLETBICETAAREFTTHL, FRTAHEANET TR NIEESH, £, FEEN B DOHBRD
HTHRET>GE. BCHRICHRAIBNLH D, B LT ERFHBELTAFTEHIEAEBH TRE G /NG
T REMEEL ipS RN LSLFETEIAZERBL. KYRWERERGTH-OLELEELTHR
LTW%. —A. THRARIETSRAFUIBRRUELEMLT IO ELESEL., REtHOEREETHRAMEEZEL
TEVLOEMEEENLENSEHRELED TS, £z, TNAAREMIAD ML, 2 —F—ELTHHEINSE
HEOELDEETTO>TWS, MENERIODIIMETEY ., ZNEMARHIVIELEN EETHLET,
SHICEN-ERORENRFINS,
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4. WERLEOHRKND MPS ~ADEFLIRE
Future capability of MPS from a perspective of pharmaceutical industry
IME B Takafumi Komori
I—H%Ret RRARR EMEhE=E

Drug Metabolism and Pharmacokinetics, Tsukuba, Eisai Co., Ltd.

HEMNLTE. SELHRBEERENEN - DEMNICEIHL. FERKELTOEN -SE-FARNEEEZESM
IZFRTHIEE. EERAROBEIEEDRLOAEST ., BKREAFEOHBEBLESCITOXNEIRICEEDN
BBHOTERLGIVIAVD—DTHD, LAOLEAS, FERDEMA in vitro EFRHERW-ETILTIE, BE
HEWTEROT REERENE . EHTEEZMNREZBE TETVVEVEENH S, MPS (F. 1 V0RKICLD
AN HIILERIEE 2D HANE 3D HEEME-EEICSZ . EAROE REEEE SYBHKLE-. ST 2L
EEREMNBEINTZ in vitro ETILELT. TOERMERIEIS B ZHMESN  EFE. ERL-BRIEICHT
BEFLWVEREXRIT TS, KAERTIX. DEICBTAERPKFRITOREIMEET ILOFEE - ——XEHIC,
Liver-, Gut-, Kidney- or BBB-MPS D EWFEE - FEMFT M DHFERBNT 5, T=. EERRAFKTORY)—=>
4 &F{i. translational biomarker F&. EEH PK/PD FRICHTHISAERMEEH . MPS DERMLITRE
ZIZHERLIELY,
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AMED/BINDS /> )aa1=yMZHIT3RIEZIEHE
Research activities for supporting drug discovery by in—silico unit of BINDS (AMED)
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TRk 29 &£ 4 ALY AMED OOV HMNBIEESA YA IV RAMERBRBEE INFEBRShELz, &T
A IHRTCIE. EEREOERAICEITT, BEREFT. 3N\ VBEEE, 7IhIL—X 1) —FIFER. B ERER.
FTIZORBI . AVDYARYG) == G R EDEMER T HRAMAREDIIFICEY . S EARZOHITH
EEBRDINVITYTLTOET . ABEE. 5 DDA YIHSERSNTHEY ., /o2 )a1=ybE, FD—2
ELT FHEREZOEREZORFOEMERFELT. 2 F-HELANLISEIE -ER-AHRZEOEER
BICRVED T EOXIEBESELET>TOET, Aty avTlE. ChETDAU Va1V rOXIE-BE
IEHAEDREZBEL T, KYBLDERICAEZEEZM > TN EZE AV aBMOFEROEEER DT TV
FAKCEEBRELTVET,

ETL—45—: [GJIIER Takatsugu Hirokawa
EERMRAMER BIELSFIOT7704) T HEELLS— molprof, AIST

1. BINDS />3 =yrD St
A gkt Shigenori Tanaka (A><)aa=wk PO)
HWEKE KER VRATLEFERFHZER Graduate School of System Informatics, Kobe University

2. ANV EDOEAREE - P FREEEER - FATIOR - BEED FRI AN
ZE hEE'.BKELZLER A FH B Yoshitaka Moriwaki, Kentaro Shimizu and Tohru Terada
1 HEREXRFIREFE MR ZMETR Graduate School of Agricultural and Life Sciences, The University of
Tokyo
2 RRERARKZFREZRIBERZFIR Interfaculty Initiative in Information Studies, The University of Tokyo

3. PFENFEHEICKIBEEMET SEERALEBES(TSOAHER
MO #EfE  Mitsunori Ikeguchi
HETYI KRS E£HEMZEMER Graduate School of Medical Life Science, Yokohama City University
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4. G‘Dv:f?E@EJXﬁiﬁ'l‘?#E’éﬂﬁﬁ LI-RIZEEMEIMEICE T/ AT A TAIT1IR
L
EHMBAKER Kentaro Tomii
EEEBMUEMER ATHBEMZEES— Artificial Intelligence Research Center, AIST

5. £ T AIR—ADEELLBERIFEA~DIEH
&% EE  Shigehiko Kanaya
SREGMFEMAZRKE LinflEH#iaiEsl Graduate School of Information Science, NIST

6. KBEDFIaL—2avIc&dAVP)aARY) — Vo I KBEEEAV THIT1IR
Hfff o= E1E
B8 A  Masakazu Sekijima
HRIEXKRTE BHREIZMPE Advanced Computational Drug Discovery Unit, Tokyo Institute of Technology

1. AEESAITVAIVARRERET IHRAXIELT —HYIIUX
HE # Kei Yura

BifEAKRE BIZMFBE Faculty of Science and Engineering, WASEDA University
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Ek ips #ifaFirE AL EXE RO F=55F i D R F
— EFRIEEE{LcFm =B H —

Development of drug safety assessment using human iPS cell technology
- The challenge toward global standardization -

BAERE

Bk iPS HIREDEMEARIZEY ., SETAFLARE#I->I-ELAREA in vitro FRERRICFIATESL LMD, BAE
EEICMATRIEADICANKREZTBE SN TS, (2, ERiPSHIFEHRMEMBERAVLTENIBIT5R £
DFAMEBRICEDHLENTENIL., EERBEEODRELOIRXMEIE. HREOREMEELEAE IO
ADNEENRETES, BFOMEE-EREK (2013 £6 A 14 B)I2H, THEFFEOMRMEDE 2R 51
H.iPsHlAERWVEEROREMTFM AT LERKE T HI1LBIFOoN TS,

Ek ips MAEDERIZIE, EEENEELT—AREEH>TEHEEZ R L CERMNG/ N T—2 30 (GHiiE
OBBME., EHEE. LYEORID #1152 EETHD, BT, £ ips MDA T DEREHT M~ DE
ANRBEATEY. SLITDMERTETLELTHIBMB PR thOERAEADHFHLREC E
IHEFHANRLERYEAMICRYBATNS, BROTLEVRERLENSNYF—Lav R E#ET S L
[CRYRZHRINEZIREBLT. ERBHAOLEH-MEDIREZBIE T REN DS,

AtyiarTlE, ebips HilaE AV LWL S EHEE DR LERZELETSILX 2SN — 1TV
XIDHAREBNHAL. SEOREZEZR/LZLY,

ETFL—4—: SH ZEHK YasunariKanda
EXEELBAEEMETR REL

1. £k ips #lila e 30 F#llaz AL - ERBARE A O DBASE JicsA & ciPA DERF
R
Development of proarrhythmia risk assessment using iPS cell-derived cardiomyocytes: international
collaboration between JiCSA and CiPA
PRE AKX Yasunari Kanda
ENEEMBABELEHRA FED
Division of Pharmacology, NIHS

EELDODEICHNTIEREME QT BREREAZL LI SN TS, BXEU ERESRFFANEESE
(ICH) DA ARS A2 TlE., IEFERREE T hERG Fr /L EIRMAEE ALV =B S UIZXEM DL ER (QT/QTc
fEIfR) D FFAMIZ 1TLN (S7B) . BRERERER T Through QT BB FRERO YOS —b—H—ELTLERO QT R
ERERAZRIELTVS(E14) , HARSAUIEITHER . EERICKDIBIEM T ENR torsade de pointes (TdP) D FE4E
DF=HIZHIEHSEEBLIZEHE%L AARSA VI YHEREZ TdP DLIBEELFERMNSTFLEVIE A
TIE—EDRHNEEEDT = LMLEAD, hERG HERDFER (T TdP RAEVRVE—HLEWNIE, QT EKIF TdP
FEYRYLIFEGDHIE. hERG AR IEABENZCERALGEERFEHILEYMORFKA R LTINS AT B
ENERSNTEY  EREREBDIRVFEMEL TEFELET+ A THREDOREAHEHEEZONS,

ZOESTEEDLE., RFFOTERE - EREER 112U Tlips MR #TEm A L-EER DS 4T E 0 =EE
BEIEADIRE I 2020 FEFTOERBZLLTHBIFONT, EXBERNDLEGYETEA—ILIv/V
KEIDTY— T L THS JICSA (Japan iPS Cardiac Safety Assessment) ZHERL. £ R BB T LA (MEA) VAT
LERAVWTESEBIRMEAZHRE T 270V EEHL., SHEERBTRIIZ T o1z, T . BBV TE, XE
FDA AL ERY EEGODBREMETMICES TIHRMASETALELTHEAEMBZ LS cira
(Comprehensive in vitro proarrhythmia assay) SN2 RSN, b iPs HIBERF O HMRER WV -EE/ N\ T—3>
HENERIN . BANSLS MUz (BRE. SHmXIRFED) . S5HIT.NCSA & CiPA DT —2 v & BL THERE
OBBEMEOEESGEZRI DT, BX U EERRFIFAMERRE 578 ARSIV BETEREFICANTE
AL TS,

ARFFETIL, ER ips HIlEHEROHMAREAVV-REHFEERBRZORARS LUVERIZEIZRIF 4 —IL
NV ORYEAEBHRL. SEOREFZEMLIZL,
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2. ips filamoHMEFBEL-ErElaZ ALV -ReEREFHBREROMYEH
Attempts to develop non-clinical safety assessment systems using human neurons differentiated from iPS cells
{i#E ZE Kaoru Sato
ENEEZBABAERIEAH EEL
Division of Pharmacology, NIHS

EMEBRTHEELINFHED  EMIBVTERRMERZZFLIDEIB S TIEAGL, Sol2, HERKICH
WT. R 2 OEMEAIERRARLUEDORAREZRIIZLSI AL LD LB DEIEN, BRRARD BTN
AOERBLEAFIRNDEXRGERER (T51-0C, FERZLUHRABROELFRIER ENEFENS, T2TS.
MEMNGZERZEZ EMERBMELLTEESIATVSOM . EF ipS HilaN SN EFEL - B
(hiPSC-neuron) T#H 5, B < 1L, hiPSC-neuron Z{E27= in vitro AR TE D LS5HHBHBRYRIFT RN TE
HMEWNIEBEICIRYMT 1=, 2014 £ iPS Non-clinical Experiments for Nervous System: iNCENS FOY 9+ %
b EIF.REEX. EEROENMNIBITIESFZRIRVEEEMICFBIATREG E B E R FELICRYEATYD
%, COEBIE PMDA LOERBRE. KB 9200 EOBERRMGLELMITLTES ., HBREIREZHIE
FELDTHB, hiPSC-neuron ITHIZ T, Al ELVot=, BARFEOFH LR ZEHEEL, ENFRIMER LZERL-E
ERIREAERE B AN O RETHIBEE (T TLS,

3. Ekips#ilam o MEFEL - FEE Miatklian X YENE LT EEFTE R~ DA
Recent trend of application of hepatic parenchymal-like cells differentiated from human iPS cells to
pharmacokinetic studies and drug-induced hepatotoxicity tests
BH #— SeiichiIshida
ENEXEZBABAERIEAH EEL
Division of Pharmacology, NIHS

EXGFAROEHRRARICETLAMEE THLAEMBE. RYEFEFTICEVT, FREMRICES in
vitro FHAMGSKAVNLGNTE , itk FHBREREROIT—ILT ORIV A —RESN TEENERFMERIZRD
Y. ips flifam o L FFE LA HIAE A° HepaRG MR D SO IEEMIA R DRAFEL EH . D BIGRD
SR EATETN D, £ BMFORFE TR T LLRABEISHESILVEVSIREASHHELTETNS,
WANZEMARDRFIEDHAEZ B - HIF TEHFERE invitro THIRT AMNIEHALHLRETHSIM. 2
HEOHMEEER M OES I CKYF-LRRERBEICA>TETNDEEZbND, KFEETIE, FFICER ips #lilg
MOMEFELFREMBERROEMBRLFESTMAR~NOLREZEREL. BIEXRBRFEHERHR
REEHZHOLELENT ips MEOMRSIEARE)—RTET7HTITHARELED SRR EDORR
ERA.REDHAERITLEL,
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SHEEEYT TRV ATIHEEIZES
Rt B L LEFAFZFARITODC M AI-SHIPS 7O HM)

Al-Substances Hazardous Integrated Prediction System (AI-SHIPS) Project

BAERE

2017 &£ 6 AHn. BREEEXELICKIEHEEE YT T—2ERAW - AT HEEICK DRI E
REWFAFEMFE IO IR A-SHIPS 7O IR ARA—RLT=, RE. SHRIRAH=
A LIZEDIKESE TR AT LERICRYIBATNED, ZO=OICRHELLIBRETIVIEED
HDT—ANEBRURERERICKEZT—AMEAVEMIEREEREL TS, Kty ar TlE.
AI-SHIPS 7Oz Max BHEL. ZD1=OIAEERL TLAHIERBN T REELIC. ATO
DIV CRAREESO TWSEEFRETILBEDERA. VATLEERTHSETIL. ETIL
BEDEOHITHELEDAVELARBLEIZOVWTZEOMELEBNT 5,

ETL—4—: iE A Kimito Funatsu
BT KZE The University of Tokyo
1R FIK Yoshihiro Uesawa
BEAZERI K Meiji Pharmaceutical University

EBE: E¥ XE Fumiaki Shono
HRKZE The University of Tokyo

1. EURBAD=XLICEIEREFT RS AT LA (A-SHIPS) AR TAD VOB
Present status of project for development of toxicity prediction system (AI-SHIPS)
fiE AN Kimito Funatsu
REKE
The University of Tokyo

AI-SHIPS 7OV IMIENTHENED SN TS, FERRAND_XLICEIEETFH
DATLORFEDER. BN . ARV ATLOBMESIUVEMF A ATLEERTSFAIE
TILEEDEZAICODWTRBNT 5. 45, TRIETIIVICELTIE. EHRBICERTSIEED
NAEBRT—ANLCELNIEREFRAETIVEEROIBFELTEATSILET, SHXRHM
DILZRITHLTFRINE-EHEORIRAN=XLICET HIEHRIZHA T L DX BIEL
TW, ZOENMSEDVRTLRAEOAEELZEIZDNT, F7AVIIMN)—F—LLTNDER
HEBRRD,

2. SHEPHEVERE (PBPK) ETNVEFRTHILFYE O KRS B
Assessment of chemical toxicokinetics using physiologically based
pharmacokinetic (PBPK) modeling
Wi #58 Hiroshi Yamazaki
FRFIZERI K
Showa Pharmaceutical University

Svb 28 BREIREROKRSHBRTEIHEERMEOMmPREHTR (R (T ST IXIFEA
ETHNTLRL, DHBITEH DL, MPLFYEREHEBO-RBMEZERAL. SV
AAPE/NSA—SBEEEHL FEFHRYHE (PBPK) T LEERAL TRER SR OFE
HREHEBZEFRIL = ANEREICEV T, BERIRSFEO 1 BH=YDFHRERRERBRT
ERER/IMEREIXARGEMRBEZETRLU . AREMNZIELLELGY  LEYEDORYENE PBPK
ETIVEERT HHERBEFT MR MMM OME ICHFLIL,
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3. ?E%ﬁ*&ﬁl:ﬁ:ﬁ(HEﬁ:ﬁﬂMv’/U:I*‘/Z-T'AO) FRARIZHITHM1VEFARED
4
Application of in vitro assays to the establishment of the mechanism—based in
silico prediction system of hepatotoxicity.
EHA i%&— Kouichi Yoshinari
FomEIR LK
University of Shizuoka

EEZMEOREMHFMEICE O TIE, ERRBEFICE DV EERNEETHY. 125
HEFAETILORRIZEVWTHHFIERLIRTARLGETILNILELEZOND, AT TIE,
SYrSEHHBO AN T —IR—X (HESS)#FI AL TAVEREEINAETILEMEIZ DT
EMRERFLEETIZHDAErIFHBREERL. CNoDEBREREAVERIFHREE
BEEAIET. ATAOD I TCHEBLTWAEFERIZE DW=/ ) amEFAETILO
gﬁii&l:ﬁ?‘é:t’& B3, AERTIL. AVEFORBROBMYBADKR ., SEOELEEHEN

(Z8%) Bl RO LBERN

AI-SHIPS EES VRO L
~ In SilicolZ & 2EMEFTRF EHEBDRAE ~

HEF : 20184 11 A9 H (£) 10:00~18:00
=15 RKFEHURADAIL—L EE
T100-0004 HEHAFREARXRAFAI2 TE6F 15 FAHEGAKFETEIL 24 B

T3 L (FFE)
TR
10:00 - 10:15 AI-SHIPS Py V) =4 —, HWERERKZF
iR miE oA
E 3§32
10:15 - 10:30 REEXE
Rk BEX 55

EPA Computational Toxicology Research and non-animal testing
approach (fx)

U.S. Environmental Protection Agency

Research Toxicologist Dr. Timothy J. Shafer
European Computational Toxicology Research approach update ({K)
11:30 - 12:30 [RCCS-Istituto di Ricerche Farmacologiche Mario Negri
Dr.Emilio Benfenati

12:30 - 13:30 | B&
REBREERETAE S LBECAT-7— 5 RA—ADERDLT
(&)

_ _ BEA LAY

13:30 - 14:50 iz SRk E—

EXRMHRAER
FEMEE MT B

14:50 - 15:20 | {KE&
EPA' s High Throughput Screening and Toxicokineitcs
15:20 - 16:20 U.S. Environmental Protection Agency
Dr.John F Wambaugh
AI-SHIPS (=& 17 % ADME/PBPK ) HY Y #R#
16:20 - 17:10 RBIERKE
g g R
T4 Ry Pay&HAskE
17:10 - 18:00 AI-SHIPS PJ ) —&—, HRERK%
BIE MiE AN
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The 2nd International Conference on Molecular Robot Ethics

Date & Time: 9t Oct. (Tue), 2018 14:00-17:30

Place: Small Conference Room, 5% Floor, Tower-Hall Funabori, Tokyo

Molecular Robotics, an emerging interdisciplinary research field among robotics,
chemistry and biology has attracted interest from the viewpoint of future
technologies potentially applicable to intelligent drug delivery system and artificial
muscle for cancer therapy and regenerative medicine, to name a few. This conference
focuses on the ethics and technology assessment aspects of molecular robotics. The
topics of interest includes comparison between molecular robotics and systems
biology ethics, molecular robot guideline, responsible research and innovation and
dual use issues in emergence technology, but not restricted to.

Program: Moderator: Ryuma Shineha (Seijo University)

14:00-15:30 <Molecular Robotics, ELSI and TA session>
Opening Remarks
Molecular Robotics: Its Concept, Technology and Ethics
Akihiko Konagaya (Tokyo Institute of Technology)
Safety engineering by synthetic biology
Daisuke Kiga (Waseda University)
Designing RRI after ELSI: To whom are we responsible?
Erika Szymanski (The University of Edinburgh, UK)

15:30-16:00 Break

16:00-17:30 < Interdisciplinary Technology Assessment session>

Japanese Perspectives on Molecular Robotics: Formulating Ethical
Principles of Molecular Robotics (ver. 1.1)

Naoto Kawahara (Kyushu University)
On governing risks of emerging technologies: Exemplary cases and
cautionary tales from synthetic biology

Kenneth Oye (MIT Political Science, USA)
Interdisciplinary technology assessment — practice and outlook for
responsible molecular robotics

Stephan Lingner (EA European Academy of Technology and

Innovation Assessment, Germany)

Closing Remarks



Chem-Bio Informatics Society (CBI) Annual Meeting 2018

Ethical Principles of Molecular Robotics (ver. 1.1)
SFRARYMREMAES 1.1 bR

(First Edition, 8th August, 2018)
(2018 £ 3 A 5 HYER)
(2018 8 A 8 BE ™ED

Preamble

Nowadays, it is an issue of extreme importance to establish an ethical framework with a
new view of material, information and life according to a technological development. With
ever-increasing progress in creativity and ingenuity of technology, new devices and systems
appear continuously. However, there are concerns about the ethical scope of molecular
robotics. In Japan, research and development of molecular robotics has been promoted,
taking advantage of an important elemental technology concerning senses, motions and
intelligence. More complicated configurations of systems in molecular robotics are
conceivable, which will be applied to informatics, engineering, chemistry, biology and
medicine in the near future. In this context, we formulate the following ethical principles.
We also request any person who engages in molecular robotics to comply with these principles.

SR, AR OERIZHEVN. HLLWYE - FR-£aHcEEL. fEOREAEH SO PIZHEISETLIK
CEFBEELGEBEONAELS, B/ OUNEIEL. CNETIZEN =T INA ROV RT LR EBND—A.
HFORYME T OBIEREELZ KT RS, hAED S FARy MR, BE., B, MEEAEELEREL
TRAGN, TN TN DOEREMEEFNLE-MERENEDONTNDEZLTH D, IFEMIZ, D FARYMNE
fiTlE, KYEHTEBRARIEAIGEICLDEELIC, FRE, T2, b2 APE. ZLT. EE-ERGEICIGAS
NBZZENFEIND, COLILBERICEVNT. BB LTOMREMEBEZEDDEEDIZ, HFORy MR
[CEEHLEZTRTOEIZZNDETFEROZEDTHD,

Ethical Principles

1. Comprehensive assessment of risks and benefits _
» Any person who engages in molecular robotics shall make a comprehensive
assessment of potential harm for human beings or the environment as well as
Eredlcted risks and benefits. Then they shall also take measures to minimize those
urdens and risks.

YR -R1T109-D# & .

» SFORYMIMICED LB (L, TOEMOBRMILELLIC, A -RE~NORBLZLVICF RSN
A RUHBITOVNTOREWRTHETILEDIT. ThoDRERVIRIEZR/IMESETIRNKEH
CalrnlF sy,

J
S
2. Consideration for safety and environment ;g
» Any person who engages in molecular robotics shall take containment and safety z
measures for the environment. This includes ethical responsibility and consideration 0

for future generations. T

Y

RELRREADEE k
> AFORYREIMTICEDIE L RENDOILHBLEDO-HODFE. KEDHERICAF-IREZITILE &
BH5H. i FFRERICHITIEELEREEST, e
3. Paying attention to security and dual-use issues . . ) .
» Any person who engages in molecular robotics shall investigate security measures in 2

consideration of physical, personnel, transport, material, and information aspects. £
They shall also pay attention to dual-use issues.

X UTAET AT L I—ABE~DEE X
> DFORYMIMIZEDLDIE L. YIEN - \AMBBRADOAELT . EhE OHEEE, FROBREEEL
X1 TS EBREHTEIRETHD, HET. Ta7IIL1—XIZEATHHBIZLIELTHLSIDENH D,

4. Ensuring accountability and transparency .
» Any person who engages in molecular robotics shall ensure accountability and
transparency for the public good, making progress of the research and development
rooted in social justice.

B E L LB DEE \
> AFORYNEI I DS E (. HRERIREL-HRERELBESEBIHIY, ARADHIE
EEBREEBRLLFRIEESELN,

The above principles will continue to be revised as needed.
Db, COMEMEIISELMEIELTRELTIKEDET B,
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“Yakuzen” is a familiar approach to our healthcare

FEH EF
Keiko Nakano

MOERER ERERSTH SRS MEEInovY—

Professor of “Wa—-Kan-Zen”

NiFTesk, TRICAEE NS 1E, BOORICEHATEEhTEET, 72, 2ot
WZAEE, BRx fiiﬁfﬁ®¢f$%f@< IBIZ, BT LHT, HEICAHEENTTL
FoTNDLIERHY ET,

BiX 2000 28 _XTHUE s « - Wi, TOUTHREMLNAFICAS R -
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Auraptene in the Peels of Citrus Kawachiensis (Kawachibankan)

Contributes to the Preservation of Cognitive Function: A Randomized,
Placebo—Controlled, Double—Blind Study in Healthy Volunteers
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( ) CHEMOTARGETS CLARITY <.:Chemotargets

CHEMOTARGETS CLARITY®: AN INTELLIGENCE AND ANALYTICS PLATFORM
FOR PREDICTIVE PHARMACOLOGY AND SAFETY OF SMALL MOLECULE DRUGS
AND COSMETIC INGREDIENTS

Jordi Mestres, President, Chemotargets SL, jordi.mestres@chemotargets.com

There is an increasing amount of pharmacology and safety data available for small molecule drugs and
cosmetic ingredients that requires purposely designed predictive analytics platforms. This is very
important for the pharmaceutical industry but even more so for the cosmetics industry, as pressure on
reducing animal testing is rising worldwide.

We introduce here some of the new features implemented in Chemotargets CLARITY® v3.0:

e New pharmacology data: the chemical space with pharmacology data has increased from 1.3 to 2.4
million molecules in v3.0

e New Drug Explorer: it allows the user to navigate on all pharmacology and safety data, both known
and predicted, available for drugs, both in the public domain as well as in patents

e New FAERS Explorer: the FDA Adverse Event Report System (FAERS) contains currently almost
10 million post-marketing records; the user can interrogate this data and extract the most important
safety signals present in it

e MedChem Dashboard: new SAR tables allow the chemists to easily identify pharmacology trends
on substitution patterns

2| OFF-X & biocinfogate

Early identification of target mechanistic liabilities

APPLICATIONS OF THE INTEGRATED TRANSLATIONAL  SAFETY
INTELLIGENCE PORTAL OFF-X IN DE-RISKING DRUG R&D PROJECTS

Josep Prous Jr., Vice President, Bioinfogate, jprous@bioinfogate.com

Reducing costs associated with unexpected safety issues is one way to optimize productivity in drug
R&D. Against this background, interest in secondary pharmacology has steadily grown in recent times.

When considering opportunities for therapeutic intervention with new bioactive molecules, it is
essential to identify not only beneficial mechanisms of action but also those which could be linked to
undesired off-target activities leading to potential safety issues.

Likewise, the ability to explain rapidly why a certain adverse event was observed during a new drug’s
clinical or pre-clinical development by assigning this safety issues to specific targets is of utmost
importance.
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To address these challenges, Bioinfogate has developed OFF-X (www.targetsafety.info), the
translational safety intelligence portal, that allows scientists and professionals involved in drug R&D
to be promptly informed of target modulating effects leading to preclinical toxicity or clinical adverse
events.

During the luncheon seminar, the conceptual framework applied to developing OFF-X will be
presented, alongside selected case studies from real-life pharmaceutical industry situations.
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NVIDIA DGX SYSTEMS

NVIDIA TeslaV100 GPU#&7+—7>—=>7< X7 NVIDIA.

<NVIDIA DGX-2
GPU 16x Tesla V100 SXM2 (32GB)
BEE %R 2 Peta Tensor FLOPS (GPU FP16)
GPU xEY 512 GB (GPU 16 £ED5&Ft)
CPU 2 x Intel Xeon Platinum 8168

YRATLAEY 1.5TB DDR4
OS: 2x 960GB NVME SSD

AbL—=> PERZ L —: 30 TB (8x 3.84TB)
NVME SSD
Ry hT—% 10/25 GbE, 8 InfiniBand EDR

NVIDIA DGX-1»

GPU 8x Tesla V100 SXM2 (32GB)

RE %R 1 Peta Tensor FLOPS (GPU FP16)
GPU x€U 256 GB (GPU 8 ED&3T)

CPU 2 x Intel Xeon E5-2698 v4 2.2 GHz

YRTLAEY 512 GB DDR4

Data: 4x 1.92TB SSD RAIDO
OS: 1x 480GB SSD

A=

Xy bT—2o 2x 10 GbE, 4x InfiniBand EDR

<NVIDIA DGX Station
GPU 4x Tesla V100 SXM2 (32GB)
EE MR 500 Tensor TFLOPS (GPU FP16)
GPU x€1 128 GB (GPU 4 EN&31)
CPU Intel Xeon E5-2698 v4 2.2 GHz

YRATLAEY 256 GB DDR4

Data: 3x 1.92 TB SSD RAID 0

S 0S: 1x 1.92 TB SSD

=z
4
9’_
3
P4
t
j_
I

2y hT—2 2x 10 GbE, 4K fRIRE

NVIDIA Advanced Technology Program (ATP) /\—hk+— G DEP

www.gdep.jp

FEMIETE 5 TEZEL | https://www.nvidia.com/ja-jp/data-center/dgx-systems/

© 2018 NVIDIA Corporation. All rights reserved. NVIDIA, the NVIDIA logo, and Iray are trademarks and/or registered trademarks of NVIDIA
Corporation. All company and product names are trademarks or registered trademarks of the respective owners with which they are associated.



........................................................................................................................................................

CBI & 2018 FX&

SOFAOEEF—
[9FORY MIAFBICESTEDBRA D ? |

10 A 11 8 (K) 12:00~13:30

INRAIAE (RRIEXTF)

FIREA (WHXZFE)

REEERS (X TF)
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Annual Meeting 2018

Luncheon Seminar
“Is molecular robotics a friend or foe of the human
being?”

October 11(Thu), 12:00-13:30

Akihiko Konagaya ( TITECH )

Naoto Kawahara (Kyushu University)

Ryuma Shineha (Seijo University)

Erika Szymanski (The University of Edinburgh, UK)

Kenneth Oye (MIT Political Science, USA)

Stephan Lingner (EA European Academy of Technology and
Innovation Assessment, Germany)

Molecular robotics is an emerging discipline involving the design and
creation of artificial biological robots with sense and intelligence based on
DNA nano-technology including DNA origami and DNA computing. Although
the current accomplishments are still in remaining at the experimental stage,
the potential applicability of molecular robotics is immense, and so are the
negative implications such as bioterrorism and dual use. In order to prevent
such negative repercussions while pursuing beneficial applications, we
propose, in collaboration with experts of ethics and social sciences, the Ethical
Principles of Molecular Robotics as an essential guideline for any person
engaging in the field of molecular robotics.

Our seminar is composed of three sections. First, we provide a
technology assessment concerning the current situation of molecular robotics.
We shed light on the complex interdependence of benefit and risk yielded by

the future technological advancement of molecular robotics, focusing on the Human
genome editing function of molecular robots. We also note that the ontological Information
ambiguity of molecular robots might pose a serious threat to the current Technology

international regulatory regime on biological and chemical weapons. Second,
based on the current state analysis, we present the draft of the Ethical
Principles of Molecular Robotics. In the principles, we stress the importance of
grasping the serious dilemma posed by the technology and intend to cover
broad risks from environmental damage to misuse by terrorists. Third, we oLecular
open the discussion to the floor. We will discuss together how to improve the }

Ecosystem

draft. Participants from various fields are welcome. ob O ics
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Japan Science and Technology Agency RISTEX

Human Information Technology Ecosystem

Co-Creation and Communication for Real-Time Technology Assessment on Information Technology and Molecular
Robotics

(CoRTTA)

https://ristex.jst.go.jp/hite/
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Innovative drug discovery platform combining next generation GPU
simulation and disease modelled iPS cells.

20185 1089H (“N) 14:00~15:30 CBIFER2018FAELE 3/ 303=F

PER HMEMEB K BERARFEFE
Chairman Dr Kazuyoshi lkeda  Keio University

Email: ikeda-kz@pha.keio.ac.jp
F1E BIOSPIRE#TL =4t (www.biospire.jp)

ZATIT v I AR S (www.lifematics.co.jp)
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oesset  BRICBO  DefiniGEN?

FREE ENERGY BASED LIGAND DESIGN

intuitive software

URL www.cresset-group.com www.silcsbio.com www.definigen.com
Email japan@cresset-group.com info@silcsbio.com info@definigen.com
HASEE &L japan@cresset-group.com info@biospire.jp masashi@definigen.com
ERNAEE TATITA VI AKAR T FATI TV A4t FAMEKRART
03-6206-8412 03-6206-8412 03-5625-5591
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Predicting biological activity using the electrostatic
complementarity of protein-ligand complexes

Matthias Bauer', Mark Mackey', Giovanna Tedesco’

ICresset, New Cambridge House, Bassingbourn Road, Litlington, Cambridgeshire,
SG8 0SS, UK

Electrostatic interactions between small molecules and their respective receptors are a key contributor to the free energy of binding. Assessing the
electrostatic match between ligands and binding pockets provides important insights into why ligands bind and what could be changed to improve
binding. The polarizable XED force field is an excellent base for calculating electrostatic properties due to its description of anisotropic atomic charge
distributions and relatively modest computational costs. By computing electrostatic potentials for both ligand and protein with XED, the Electrostatic
Complementarity™ of complexes can be assessed via (1) inverse correlation of the respective local electrostatic potentials (Pearson or Spearman rho
rank tests) or (2) calculating a normalized surface complementarity integral, yielding electrostatic complementarity scores. The latter approach also
allows visualization of the local electrostatic matching on the van der Waals surface to identify electrostatic clashes and inform ligand design. We present
the theoretical background of our Electrostatic Complementarity descriptors along with several case studies showing the practical application of the
scores to the prediction of activity and of the visualization to ligand design.

Site Identification by Ligand Competitive Saturation (SILCS)
Enables Rational Inhibitor Design for Glucocorticoid Receptor

Sirish Kaushik Lakkaraju', Sunhwan Jo!, Alexander D. MacKerell Jr2,

1SilcsBio, LLC. 8 Market PI, Baltimore MD 21202.
2 Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland,
Baltimore, 20 Penn St, Baltimore MD 21201, USA

Glucocorticoid receptor (GR) has therapeutic relevance in autoimmune and inflammatory diseases. However, its deeply buried binding site offers
significant challenges for explicit solvent molecular simulation-driven drug design campaigns. These challenges stem from difficulty in exchanges of
water and other small molecules from the surrounding solution with its binding site. Additionally, recent evidence suggests significant conformational
changes at the binding pocket leads to additional transient cavities not detected in most crystal structures but are nevertheless occupied by some high
affinity lead candidates. Site identification by ligand competitive saturation (SILCS) is a multiple solute-solvent simulation strategy that accurately
characterizes functional group affinity patterns, called FragMaps, throughout the protein, including deeply buried sites. Using a hybrid Grand Canonical
Monte-Carlo/Molecular Dynamics (GCMC/MD) strategy, SILCS drives efficient sampling of chemically diverse probes and water molecules into even
deeply buried pockets such as those found in the GR. SILCS FragMaps correctly recapitulated functional group patterns of previously known ligands.
Additional pocket cavities driven by conformational changes to N564, Q570 and Q642 in the binding site have been characterized through the
simulations and functional group affinities in these sites have been correctly identified. FragMap-based Ligand Grid Free Energy (LGFE) is a scoring metric
that rapidly rank-orders ligand favorability to a defined binding site on the protein. LGFE scoring enabled rapid evaluations of virtual substitutions to
previously known lead candidates with a large library of fragment-like modifications. LGFE scoring correctly rank-ordered high-affinity candidates along
with identifying geometric growth vectors in lead candidates. SILCS thereby is an attractive solution to identify functional group requirements for flexible
binding pockets as well as efficiently driving hit-to-lead optimization campaigns.

Validating novel determinants of metabolic disease using an
integrated CRISPR/Cas9 iPS differentiation platform
technology approach

Marcus Yeo!, Filipa Soares?, Masashi Matsunaga?, Ludovic Vallier?

1 DefiniGEN Ltd. Babraham Research Campus, Cambridge CB22 3AT, UK.
2 Anne Mclaren Laboratory of Regenerative Medicine, University of Cambridge, CB2 OSR, UK.

To validate the new therapeutic target candidate outputs from disruptive Al approaches and a range “omic” technologies: genetic, epigenetic and
transcriptomic, proteomic, and metabolomic, next generation phenotypic screening platforms are required. DefiniGEN platform combines
CRISPR/Cas9-gene editing, Nobel prize winning Yamanaka iPS stem cell and GMP-compatible directed differentiation to generate predictive disease
models for metabolic disease which are reflective of the in vivo state. The platform can generate models for complex diseases such as NAFLD/NASH in
which disease implicated loci are systematically modified alongside isogenic control lines which are identical to the disease variant apart from the
introduced mutation. This enables us to determine the contribution of a particular gene variant to the disease state. This approach is particularly
powerful for complex diseases where multiple genes and variants impact on the severity of disease progression.
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