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Chem-Bio Informatics Society (CBI) Annual Meeting 2014

"1PS cells, ion channels, in silico technologies:
Leading to a New Drug Discovery Paradigm"

Dates : October 28 (Tue) - 30 (Thu), 2014
Venue : Tower Hall Funabori (4-1-1 Funabori, Edogawa-ku, Tokyo)

Conference Chairperson: Kohei Sawada (Eisai Co., Ltd.)
Organizing Chairperson: Takatoshi Kawai (Eisai Co., Ltd.)
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Academic Association

Cooporated by :
The Japan Society for Industrial and Applied Mathematics
The Biophysical Society of Japan
Physiological Society of Japan
The Japanese Pharmacological Society
The Japanese Society for the Study of Xenobiotics
Information Processing Society of Japan
Japanese Society for Bioinformatics
The Molecular Biology Society of Japan
The Japanese Society for Artificial Intelligence
Japanese Safety Pharmacology Society

The Japanese Biochemical Society

Supported by :
The Japanese Society of Toxicology
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Sponsors

<Luncheon, Sponsored Session>
Elsevier Japan KK
World Fusion Co., LTD.
Certara G.K.
Ryoka Systems Inc.
1PS PORTAL Inc. / iPS Business Promotion Unit
BIOBASE Japan KK / geneXplain GmbH
Nanion Technologies GmbH/ Cytocentrics Bioscience GmbH/ Biolin Scientific K.K.

<Exhibition Booth>
Elsevier Japan KK
Confocal Science Inc.
Summit Pharmaceuticals International Corporation
ReproCELL Inc.
Yokogawa Electric Corporation
CAMO Software Japan
Certara G.K.
NABE International Corp.
BIOBASE Japan KK/ geneXplain GmbH
CONFLEX Corporation
HPC SYSTEMS Inc.
1PS PORTAL Inc. /iPS Business Promotion Unit
World Fusion Co., LTD.
FUJITSU KYUSHU SYSTEMS LIMITED
Mizuho Information & Research Institute, Inc.

Ryoka Systems Inc.

<Advertisement>
Japan Association for International Chemical Information (JAICI)
Mizuho Information & Research Institute, Inc.
NABE International Corp.
X-Ability Co.,Ltd.
Ryoka Systems Inc.
CAMO Software Japan
Alpha MED Scientific Inc.
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Venue
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1st Floor : Registration Desk / Exhibition Booth / Poster Session (Hall)
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2nd Floor : Lecture / Symposium / Luncheon Seminar / Banquet
(Zuiun, Heian, Fukujyu, Togen)
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4th Floor : Tutorial / Session / Focused Session (Training room, 401, 402, 403, 406, 407)
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5th Floor : Session (Small Hall)
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<Exhibition Booth ><E/R7— &> Booth No.
Elsevier Japan KK 1
TABET - Uy NS
Confocal Science Inc. 9
HAStta 74—/ X
Summit Pharmaceuticals International Corporation 3
7 7 —~A 7 —F 3 FURASH
ReproCELL, Inc 4
A&t e
Yokogawa Electric Corporation 5
R AR At
CAMO Software Japan g
HBRASHIEY 7 b =T Dy
Certara G.K. 7
a2 — T ElREtt
NABE International Corp. 3
AT A o Z—Fvatn
BIOBASE Japan KK/geneXplain GmbH 9
H AR S A A ~_— 2241/ geneXplain GmbH
CONFLEX Corporation 10
a7 Ly 7 AR
HPC SYSTEMS Inc. 1
HPC v A7 & Ak St
1iPS PORTAL, Inc. / iPS Business Promotion Unit 19
(#E)iPS R — & )L /iPS & ¥ 3 ARHEHLA
World Fusion Co., LTD. 13
MASHT— L R Ta—T g
FUJITSU KYUSHU SYSTEMS LIMITED 14
A E LEIUN S AT A X
Mizuho Information & Research Institute, Inc. 15
S BESEE S lOiE V=
Ryoka Systems Inc. 16
RASHEE T AT A
Accelrys K.K. 17

7 7Y AR S




<1F Booth layout>

<B/R7—RBLE>
i ol [ ol ]
Poster Panels g_
i B oooo al|
OO 00O E_
- Drink bar . o
oOn FY¥93-F50) ol |
..... = [ T 1 © o
L 0 i 17
RegistrationDeskl 8 || 9 ||10| |11||12||13|
g2 Booth (1~17) L
BrJ—-2A =
— o R @
BAE HEnTHRES - 15
Cloak room
“R7 16
fm“llzllsllﬂlsllﬁllﬂ ()

E3

< Sponsored Session>< AR P — Ky 3D <Place>%AT | <Date> H Ff
SS-1 : Ryoka Systems Inc. Togen 28 H
Rt 22 27 A PRI (2F) 14:00-15:30
SS-2 1 iPS PORTAL, Inc. / iPS Business Promotion Unit | Togen 29 H
(BR)iPS AR — 4 L /iPS B ¥ Al B (2F) 14:00-15:30
SS-3 ¢ BIOBASE Japan KK/geneXplain GmbH Togen 29 H
A AR NS A A= 2 kA1 /geneXplain GmbH | BEJR (2F) 16:00-17:30
SS-4 : Nanion Technologies GmbH/
Cytocentrics Bioscience GmbH/
Biolin Scientific K.K. Togen 30 H
F=Fr 727 /T —XGmbH/ PRI (2F) 13:30-15:00
YA b BT AL A YA 2 A GmbH/
NAF VY« AT 4T 4 v 7 FRASHE
{Luncheon Seminar><7 > F a3 & IJ—> <Place>¥57T | <Date> H I
LS-1: Elsevier Japan KK Heian 28 H
TARBET « Dy RS 2z (2F) 12:30-14:00
LS-2 : World Fusion Co., LTD. Heian 29 H
MRS — FT7a—Va W42 (2F) 11:30-13:00
LS-3 : Certara G.K. Heian 30 H
Y2 — T GRS R (2F) 12:00-13:30




CBI12014 Committee
ETEBEES - FusS5r6EKES

<CBI2014 Committee>
Chairperson : Takatoshi Kawai Eisai Co., Ltd.
Yuji Mochizuki Rikkyo University

Toshihisa Ishikawa NPO Personalized Medicine & Healthcare
Takayoshi Okabe The University of Tokyo

Shinichi Katakura DAIICHI SANKYO RD NOVARE CO., LTD
Akihiko Konagaya  Tokyo Institute of Technology

Yuji Takaoka Accelrys Inc.
Yukio Tada The University of Tokyo
Hiroshi Tanaka Tokyo Medical and Dental University
Teruki Honma RIKEN
Takashi Mizuma Matsuyama University
CETEER
FITERER : WE R (= —H A BEA 1)
YA ik (LK)
)l B (NPO i1 7 B - BRI LI IR S 8%)
[ (HRKRT)
A & (35— =4LRD / N— L4
NER HE (RO LEKRT)
e ] (7 7 'L ZRkAEAL)
EZEE (HRRRT)
i (RO =R B R T)
ENENIN- (BAE=2ITSERT)

K # (R LREF)



<CBI2014 Program Committee>
Chairperson: Yuji Mochizuki

Megumi Tkemori
Takeshi Ishikawa
Tomohisa Ishikawa
Seiichi Ishida
Eiichiro Ichiishi
Tomohiko Ohwada
Yasushi Okazaki
Takayoshi Okabe
Soichi Ogishima
Atsushi Kasuya
Shinichi Katakura
Takatoshi Kawai
Daisuke Kiga
Akihiko Konagaya
Tomokazu Konishi
Yuto Komeiji
Minoru Sakurai
Kaoru Sato
Christian Schoenbach
Kiyohiko Sugano
Atsushi Sugiyama
Yuko Sekino

Yuji Takaoka
Yukio Tada

Hiroshi Tanaka
Hiroshi Chuman
Yuji Tsurubuchi
Yoshiro Nakata
Masami Hagiya
Noriaki Hirayama
Takatsugu Hirokawa
Kazuhiko Fukui
Kaori Fukuzawa
Atsushi Fukushima
Paul Horton
Teruki Honma
Takashi Mizuma
Shigeki Mitaku
Shuichi Miyamoto
Kaoru Mogushi
Ryoko Morioka
Hirotoshi Mori
Yasuo Mori
Masayuki Yamamura
Kotaro Yuta

Rikkyo University

Eisai Co., Ltd.

Nagasaki University

RIKEN

NIHS

International University of Health and Welfare Hospital
The University of Tokyo

Saitama Medical University

The University of Tokyo

Tohoku Medical Megabank Organization, Tohoku University
Daiichi sankyo Limited

DAIICHI SANKYO RD NOVARE CO., LTD
Eisai Co., Ltd.

Tokyo Institute of Technology

Tokyo Institute of Technology

Akita Prefectual University

AIST

Tokyo Institute of Technology

NIHS

Kyushu Institute of Technology
Asahi Kasei Pharma

Toho University

NIHS

Accelrys Inc.

The University of Tokyo

Tokyo Medical and Dental University
Tokushima University

Biolin Scientific K.K.

Gunma University

The University of Tokyo

Tokai University

CBRC

CBRC

Nihon University

RIKEN

CBRC

RIKEN

Matsuyama University

The Toyota Physical and Chemical Research Institute
Sojo University

Juntendo University

National Institute of Informatics
Ochanomizu University

Kyoto University

Tokyo Institute of Technology

In Silico Data, Ltd.



a5 LrEES

ZAK:

2LH thik
HUECSY
Al f5i&
VIV
AH B
—f R
KinH #E
[ IR =]
[ o
K Al—
ZIEFANNE 'S
a5
& FER]
AE KIr
IINEE WZ
N
WA B A
BH FE
ek H
Christian Schoenbach
B IEE
AL

B thi+
e ] e =]
2 H =1
FEL SN
TR
B HEL
FH RS
»e Bo
Tl A
TN HIR
fEH —=
fmiE
s Bt
Paul Horton
NI
KHE #
EElo7 )
HA F—
[T
AR PRf-
FO N
* R®E
LA HEsg
A RPN

(SLER?)

(=—H A X E4th)

(Rl K5 Ei IR GIER)
(BRALSEAIFSET)

([E] 7. = F B dn f AR R )
(EE[CER 3 axil N2 7))

(KR FRFBE 3 RF5ERD
(FEERKT)

(B R)

(RAEKRZ: AL AT 4 L« A H R 7 FRE)
(55— =3k att)

(B — =3 RD / N— LS
(=—H A Xt

(RO TEER)

(B TEKRP)

(B RN R 2F)
(PEZEH TR A FFERT)

(RO TEER)

(] 37 [ 35 5 A i i AR AR TS ER 1)
(JUM TEER)
(Bfbpk 7 7 — < #Rath)

R R = 2 e R SR B )
(] 37 [ 35 5 2 i i AR AR 2 FIT SR ER 1)
(7 7Y 2R e4h)

(B R)

R ER B )

(FE B KF)

RAF Vv AT 7 4 v 7 RS
(BRI

(R R)

(BT

(PE R ARFFERT)

(PE SRR A A FET)

(A AK)

(BRALZEAZEAT)

(PE R ARFFERT)
(BRALZEA5EAT)

(FA LK)

(& HEA LS TTAT)

(2K F)

(B R e R 2)

([E ST AR FET)

(B DKL KF)
(REBR T KB e )

(B TEKRDP)
RE&tEA ) aF—H)



A R o T
7VFY) —iliE
K-1~K-7






K-01
In silico 5LV iPS HIRAEEERALI=A/4 > FrRILRIEDOFRRE

Future perspective for ion channel drug discovery utilizing
in silico and iPS cell technologies

BEAT

Kohei Sawada
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2 DA F U F X FFIABENICEEREREEZA LB, AIEY—Fy M LTOMK
Nb+aThoan, BWERIZSRRN DU 27 @, L K RO 1 2, Tkr (ZHIAFER
3K E4031 OFIHE X — 5> M LTHAI L, €0k, ZOERIZhERG Bafic k) 2—
RAFTF XAV THDZ EDVMHERINT, ZLOEERLDZOF ¥ FVIHERT 2 &
THREREZSISEZTZEOHLNERY | EREMGIT hERG F v RVICxHT 21EH %
THARDLZENICH HA RT7 A THRESNTZ, BIES LAY D 40-50%72% hERG #
VER 2~ D MERIEARVE 2 7R T2 & 9 23 E hERG LISt D Na =° Ca 72 E &G 1-Fix DA
F 2 F v T DEEMEOR S DN T A IZAF L, hERG #H{ER R H > TH AR
BRZFHR LRWEEWITZ V), L L, WAREIRY R 7 & IEREIR IS K ORRER #1005
YW S Z L idEE L <. hERG MfiEA R H 2 &9 B 721 T < OEIK LA
EMOBIRENBKIERE SN TR, UL, &l insilico bt MUHFIIEE L OVLEE T V& H
W REIRER U 27 OFHI, BLOE ~ ESAPS Ml ik O Al 2 U 7= M FE s il RELS
720 22%H 1, hERG OWENS OBBHIFFSN TS, ZO X977 7 —FI3EIE
TR & EFE BT insilicoRREE T /L3 L OYE R 1PS Mg s & 43 b L 72 IR HEE 7 Lfia
ZRIAT 2 2 & T, IBFRIENRREROBRBIIFE~OIEAP M T X 5, AERIFLHR S D72
T < APER. BFIR. BZe C EERSETE T L O, BITIE IS B OMEE LA D
HIZAERET NANEBITIRN > TN D, SEIOFEE TIXA 42T ¥ R/VAIED SRR
FRAOED MAEFFINTH L L I, FHREBIZOWTHEZ LU,

Various kinds of ion channels have very important physiological function and are good
drug targets, but have substantial risk for leading to adverse effects. The hERG channel
was found to be a target of antiarrhythmic drug, E4031, but was also shown to be the
cause of proarrhythmia of many non-cardiac drugs. Inhibition of hERG is not
necessarily proarrhythmic, because proarrhtythmic potential was determined by overall
effects on K, Na and Ca channels. However, a lot of drug candidates are thought to be
discarded by the reason of hERG inhibition. Recently, in silico human cardiac models for
predicting proarrhythmia progressed very much and human cardiomyocytes derived
from iPS cells became available for assessing the risk of proarrhythmia, suggesting that
more reliable screening methods than hERG assay are available. These approaches are
also applicable to exploration of therapeutic methods/drugs using in silico disease
models and diseased human cells derived from iPS cells. Future perspective on this field
will be talked in this lecture.



K-02
iPS #ifla B FREEREZAV-AEEREOREBREALAEHR

Investigation of Neural Diseases using iPS technologies and
Transgenic non-human Primates.
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iPS My, BAEERO AR LTEY: - ERAER~SICHOMENHER S TVnD
Z DN DT DOWTHEIT LTz, Sl e S ki, &75\!7&?@16@%‘(’%%&&‘?5@
ThoH0, BT 7V IO O0OEUNOHR PRz 5 E 78D, D FEln{bo
T HRAEDBHEOHEIT, IR OERRER L RLDIEFIHLNTHD, TV
VoA = IRl REMEDIERDIAE & 70D 30 FEHHIN G, AW TFINTIIRIELHE > T
W5 EEbiv, K20 FRIOMEERES], £ 10 BRI OB ERAREEFEMCD AR T, FBMIEL L
TORERDP BT 5, BEMRMIZIT, QERX—27 I A ROHHEE ZANBDOIZRD
Z 0. MCI OFRHICIE, BEICHRARIIESCIM O ZHME D MG E > TV D, IASHIT T D LB
IRHERERREEIZMA D &R A IR ICIRGUE 2R T, 2o, SERE, MCI &2 \W 3
Eﬂ;ﬁg)ﬁxﬁ SCHIRRICRZ I Z T L, AT 240 2 FEO BRIELFEIE R ] D T & Vo 7 Sl
l:f;’ﬁ@ﬁfﬁ%\éﬁ‘% L h, THETIE. BIEERIOT VYA ~—IFORENIICIT. FiEkE
DEMEBIRERTTNAINAY—IHERD 27 x— M5 (Dominantly Inherited
Alzheimer Network(DIAN)AFZE) 2N FARKToH - 7208, REER RN N AR A[REZR T, 45+
TAREDIRIACE ) 2 AIHEA 7 U — = 7R OBAFECRRFEIC B D MEE S R » b U — 27 7
S OENT N FIRBTITHEA TWRD o7z, £ 2T THA L, ZoRMEIHLS~ T
A~ IR BFEH RO 1PS MlaZ BN L, BRI 21TV, BRI T DR EEOTRR
BATolz, RBRENTIL, BEBRERMESEMIE) DR L7c 1PS Allld i Sk o fdhi a1 &
BORMLAN & 5 Ll i) RN BEIC AL 2 RE T R 2R LT . REIRZIICAHT
bHAREMEZ R L TWD, £/, HAITEEBTFREEZ W TT VY g ~—REIA
BIEFEZREIEELT 5ET L ~—Fky NORRBICK L THY ., in vivo TOT 7F'r—F
ZEHEILTEBY., IO EIERA LT VYA ~—{OEHIERORBICET LTV D
AFHTIZ, ZNETORRESEBRDOEEIZOWTEHELIVY,

The induced pluripotent stem cells GPSCs) technology is attracting attention for their
potential to broaden our understanding of the pathogenesis of psychiatric disorders
(Bundo et al., Neuron, 2014; Horiuchi et al., Neurosci Res, 2013) and many neurological
diseases, including those of pediatric (Higurashi et al., Mol Brain, 2013;
Kuroiwa-Numasawa et al., Stem Cell Reports, 2014) and late onset (Yagi et al., Human
Mol Genet, 2011; Ito et al., Annals of Neurol, 2012; Imaizumi et al., Mol Brain, 2012;
Nihei et al., J. Biol. Chem, 2013; Imaizumi and Okano, J Neurochem, 2013; Yamanaka
and Okano, Mol Brain, 2014). Since a wide variety of the cells affected in the



neurological disorders, the advantages of the iPSCs technologies as well as direct
induction method would include the fact that cells at various developmental stages, and
that a wide variety of cells can be generated in vitro. Through these observations, we
conclude that characterization of iPSCs derived from pediatric neurological disorders
could recapitulate the diseases processes at least partially and that characterization of
iPSCs from late onset neurological disorders including Parkinson’s disease (PD) and
Alzheimer disease (AD) could predict the diseases-related accumulation of abnormal
deposits, metabolic abnormalities and morphological changes of organelle in vitro at a
certain culture condition at an unexpectedly short period. Thus, we can expect that
iPSCs-based disease modeling could play an important role in the early diagnosis of
late-onset neurodegenerative diseases such as AD and PD. For example, if diagnosis of
AD were possible in the asymptomatic phase of this disease using iPSCs-based in vitro
phenotyping, genome sequencing and PET-imaging using AB and Tau probes, it would
provide great advantages by enabling the use of treatments to prevent dementia, i.e. the
preemptive medicine of AD (Okano and Yamanaka, Mol. Brain, 2014).

I will also talk about innovative disease-modeling using transgenic non-human

primates (Sasaki et al., Nature, 2009).
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TRP channels are chemo-attractive targets
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BT 80O T A RN N RIPE DL TR ERE X R 720 e < Baltixde LAY 7)1
RES L& LCOABMEREINERINEL I E LTS, tap BRTFICELVa—FRIhd
CazhZw M ) F A4 F v XX, MENAAOFR % 22 iEHE LR FIC L v flfl &b, TRP F
¥ FNABEOIEVEREFFE - 2K (ROS * RNS) (LRGN 5 TEME (LS & = 04
HEROMIIL, SR %ICRBT DIRFEIEOREIC TRP F ¥ XV EEREHE 525 2
EEPIRL TS, EBICRT-BEIGD & T 5% < O V—T DGk OWF5Eix,. TRP
F v FIOALFIEMRRRSZ MEDS IR A vV — 0 L CREENIZ, WIE AT A oD
FR{biy 2 R 7 B e A I L CHEBENICEE b ZFE SN2 2L 2" LTS, £, 1k
MRS TRP 7 v 1V S SRR AR FRAY 8\ R BB AR BRAE A0 e AR IRIRE I B - L,
ZAX, MRRZE, RIEMET T A VEA, FREZRAG L TS 2L EZHLNIL TS, K
HIZLL ED SR ORFZEDFBN B IED . #iZ, TRPAL F v 1UIZBIT D O D> v v 7k
BEICRET 2 MAIZ O W CELRT D, AT, BT BEEODTR#EE N7 A= br
ZJr LT, TRPA1 z B IRANIEMALT 5 A DO RIEICEE T 2 SR & /801 5,

Environmental and endogenous reactive species such as reactive oxygen species
(ROS), reactive nitrogen species (RNS) and other electrophiles are known to exert toxic
effects on organisms, but are also emerging as molecules which mediate cell signaling
responses. Ca2t-permeable cation channels encoded by the transient receptor potential
(¢rp) gene superfamily are characterized by a wide variety of activation triggers that act
from outside and inside the cell. Understanding the physiological significance and
activation mechanisms of TRP channel regulation by reactive species leads to TRP
channels becoming viable pharmacological targets, and modulators of these channels
may offer therapeutic options for previously untreatable diseases. Recent studies have
revealed that multiple TRP channels sense reactive species and induce diverse
physiological and pathological responses, such as cell death, chemokine production, and
pain transduction. TRP channels sense reactive species either indirectly through second
messengers or directly via oxidative modification of cysteine residues. In this session, I
describe the activation mechanisms and biological roles of redox-sensitive TRP channels.
Especially, I will focus on TRPA1 channels and discuss its unique and high sensitivity to
molecular oxygen. Also, I will mention on a new series of compound, that selectively
activate TRPA1 through a trans-nitrosylation mechanism supported by molecular

recognition of chemical skeleton by TRPA1 proteins.
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In silico cardiotoxicity testing using a multi-scale heart simulator UT-Heart
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A F T v RNV E Dy FHERERE O REZE T ML LATE LI Difile € 7 4 23
REA B = X AOBRIZ R THEENIA RSN TNDR, FxldTh g & bl LRER
FTITHE Lz BICUEtiE D 3 Lt E CEHEB LI~ LT 27— iy 2 = L—
4% UT-Heart ZBA% L T\ 5, ZIWEHWD Z & THIRRNOFFED & 37 OFSREZALD R
PRCHIE X2 DB DB E ., MR S5 2 2B CE b L )Tk oTz,
ZDJSHHEPHITA 2 ) B -TRIRE IO LIS DT 2 B4R 0% %K Tld UT-Heart %
W SREIDMEAFENRMED U A 7 384l & OISR 5,

Today, the importance and usefulness of cardiac myocyte models integrating the
experimentally 1dentified kinetics of ion channels for the promotion of our knowledge on
pathophysiology are well recognized. We have extended the limit of such simulation
studies and developed a multi-scale heart simulator (UT-Heart) in which not only the
organ-level electrophysiology but also the mechanics and hemodynamics are reproduced
based on the molecular models of excitation-contraction coupling process. UT-Heart can
be used to evaluate the impact of molecular abnormalities on clinically used ECG or
sono-cardiogram. Among the wide range of applications of UT-Heart, cardio-toxicity

testing will be presented.
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A new method of in silico drug screening based on combined 3D-RISM and
docking algorithms
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B 2 HU0IC B L C & 72 3D-RISM/RISM EGaiE., EmF 0B o LR & L COAL
EEXILSBOBILTNLIET TR, AlZELZIZLD kTé TRRAT B O FAE L LT
Z DFEMAEAFERH S h oo H 50

Krlz, fealr, Fx 23BA% L7z SolutionMap & VY 5 J51£1% Discovery Studio @ K v %27
V3ial—varyrurs I alEETL LI . BISN I ToRE B o w2 kA
MA 7 V) —= 7 %A[HeICT 5, AGEHTlE, 3D-RISM/RISM EEFmOff B fEit & & b
(2. SolutionMap JEIZ53 < W < D ORFZEFI ZFR I3 5,

[1]. S. Phongphanphanee, Norio Yoshida, and Fumio Hirata, Current Pharmaceutical
Design, 17, 1740 (2011).
[2]. D. Sindhikara and F. Hirata, J. Phys. Chem.B, 117, 6718 (2013).

The 3D-RISM/RISM theory, which has been developed by our group, is being
appreciated widely as a basic theory in the field of life sciences. It has been proved also
that the theory is of great value as a fundamental technology in the field of molecular
design, represented by the in silico drug discovery. In particular, the method called
"SolutionMap," which has been proposed by us recently, is a great potential to enable us
the screening of compounds with high throughput as well as with high accuracy by
taking solvent effect into account, when it is combined with the conventional "docking
simulation." In the talk, a brief explanation of the 3D-RISM/RISM theory is provided,

followed by some applications of SolutionMap to the life science.
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Understanding and Designing Molecular Functions of Flexible Proteins
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B R B ORRIZEB W T, BRI L PRSP REEREE 2 R, BER OIS
PEIZ— AV IR 2 < . 2 OfETEME OFIE 2 UV TER 2 72270 TRREEDS FEBL T 5, il
B NI E TR R REBRBEERR O 0, BEORWAETEHEEZE CTH L Z
EDNERINRIBR EN TS, EEMNRHLA 2 RERGwmGF Lo T D,

ZTDX ) RBEREEOS L DTV 2 —2a I VLD, IR AV
TR Z LD T D FES QM/MM £ TH 5, J)ji/zzi P SOSTEPELZ B 4o 5 il g
EIEFINERLSEBETHZ LA FHRIC L, R 2RI B b DEERIE D 5 %&Lﬁ%ﬁxﬁﬁr
Fran<cT&iz, LnLann, 0 X577 QMMM EOKEO—T, R LI LM
STET, ORI EEEIL, &2 /7B T ITE I 708 < KX 7 ks iﬂaﬁ%%%%ﬁ
THDDF it o TR W ETh D, ZOMEERT DO, Fx
X, FiEe QMMM HHE = VX —7E (QM/MM RWFE-SCF %) #Bi% L7= [1], A%
# T, QM/MM RWFE-SCF {EDOff . 7efigin & 462, a7 17 —% [1,2] & Ras-GAP G
By G OB UGIRNT ~OMH 28 L TR A TE X V7 OB WEERIEYEIC BT
LHEERE S E & B 2T 5, £72. QM/MM RWFE-SCF 1%, #FfiE+ A9 5
ALY N AN & da%%’%ﬁ@“é ARETIE, HBRIETHO ORI MAEDRIa K
T DOEREROBRFHITONTOME LI T 5,

Protein functional processes involve dynamic molecular conformational changes of
complex protein systems which often correlate with enzymatic chemical reactions.
Hence molecular mechanism of enzymatic activities and coupling of the chemical
reactions with protein molecular dynamics underlying functional processes need to be
revealed for understanding of molecular nature of protein functions.

In order to take into account effect of the protein thermal fluctuation and flexibility
on the catalytic reactivity, we developed the QM/MM reweighting free energy
self-consistent field (QM/MM RWFE-SCF) method which allows one to determine very
efficiently a stationary geometry of a reaction center treated quantum mechanically
(QM) on a mean field free energy surface defined with the thermal distribution of the
surrounding protein environment described with molecular mechanics (MM) force fields
[1]. In the talk, our recent molecular simulation studies on enzymatic reactions in «
-amylase [1,2] and Ras-GAP GTPase will be presented, and role of protein
conformational changes and flexibility in enzymatic catalysis will be discussed. I will
also present theoretical design of color variants of microbial rhodopsins employed in
optogenetics, which were experimentally confirmed to undergo large spectral shifts yet
with keeping photo-sensitive ion transport activities.

References: [1] Kosugi, T.; Hayashi, S. J. Chem. Theory. Comput. 8, 322-334 (2012).
[2] Kosugi, T.; Hayashi, S. J. Am. Chem. Soc. 134, 7045-7055 (2012).
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Proton transfer reaction in hydrogen bond network in
protein environments
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BHEREICBWT, 7 N BEIRS I - fFET X B, BEHENICE CIA
DONIZKSFEEZNLTEZ D, ZHEDIZN—FICL W KERKEFR Y N U —27 BB
Eh, 7a hUoBEBRKEE LTRSS, Lie-T, EAENTOY v b U BEING
DIEMIZBNT, KERAEDOTFT V2T 4 7 AOBMRIINETH D, KEHE FF—L7T
7872 —0 IpKa (BDNNEIT N T 7 4=740—) B—% LTnbE (1-5), FH
2L, BT Yy T O — ORI BRI 72K TG CERRE KR FRE ) DR & 5
(6), MFMAKFREATIX, 7o b BB Z 0030, AR FREA I T IS,
FRCEABEREIFICHEET 2856, LT LLLEELIESE 22 385, vk, ERHE -
EAEMMAEIERICBWCEEZ salt-bridge EIEMET 2 AR  pKa K ERMET
J BRI pKa /N ICRDKERER) OO G LEW O —ATENLTHD, [pKa—
B OFEEVHLY e FUBEIKEETDEWE S BEAEII LIELIEEFBENC
KO, HDOWITKBRGNF— DB EFHTHZ LT, RFP—7 7k
B —D pKa DT ENFRETH D (7,8), 2O DORISZEFIH L TR MAFREA
FEAERMIHICER ST, £ ORLERIIHMKRFZRLES TH 208, KERA LU
EN, TINLEAEBELEEEHT 20X ) 2B, IEFEOFTH ORI X
DN ST,

In protein environments, proton transfer reactions occur along polar or charged
residues, and isolated water molecules. These species consist of H-bond networks that
serve as proton transfer pathways; therefore, understanding of H-bond energetics is
essential when investigating proton transfer reactions in protein environments. When
the pKa values (or proton affinity) of the H-bond donor and acceptor moieties are equal
(1-5), significantly short, symmetric H-bonds can be formed (6), and proton transfer
reactions can occur in an efficient manner. However, such short, symmetric H-bonds are
not necessarily stable when they are situated near the protein bulk surface (3-5),
because the condition of matching pA. values is opposite to that required for the
formation of strong salt bridges, which play a key role in protein—protein interactions.
To satisfy the p A matching condition and allow for proton transfer reactions, proteins
often adjust the p K via electron transfer reactions or H-bond pattern changes (7,8). In
particular, when a symmetric H-bond is formed near the protein bulk surface as a result
of one of these phenomena, its instability often results in breakage, leading to large

changes in protein conformation.
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Ca®" gated ion channels as molecular targets for drug discovery
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FERTOMIZIBN T, FIIREBTOMATN CaztiE ([Ca2tl) 13 100nM 2L FIZ#I %
SNTEY ., MIa~DORBI 3 5 D% < 1x[Cazt] EFIC X v A ST 5, [Caztls
EFITHTEGAL S O Ca2tilEffE Nz T, BEEA ALK L TV DS b RE W, BE
PEAIIE CIEB MR & 0 BALKAF $0a2+%9v7~/1/(VDCC) PIEMEL E T Caziii AT

—75 VDCC 354 EAFAE L 72 WIS PRI Tl M X v BEAIEK A Caz+iZif
9"’\’7‘/1/% L7= Caztii ADOEER N4 T B, [Ca2+]iJ:'7‘§HCJZ VIS ND A F o F ¥ %
e LT KF v (KCa) ®° ClF v/ (ClCa) 2AEHINTWAD, JRHNRREDHII T

X[Cazt] MEWZ ENHEAHESE 2502 0B ONHT-0, CaZiii A% EHEH]
HAFED CaZtififd T ¥ 2721 T Ca2ifth b A 42 F ¥ 3L & A LR BISREEN & 7o
V9%, EHTRZIHE MG & IEBEMEIIE TIX Cazi& M kA A4 > F v v D[Ca2tli
FIEHBSRE N WZ 72 D 2 & Thh D, T-U 2 /8BR, #CEHIAE, I a5 P9 BRI 72 & o> FE BILEE 1
falZ 3T DRIFEER /7 7 & LT Caziftfb A 4 F % XL O ATREPEIZ DU T KCa & H1il»

R T B,

In most of cell types, intracellular Ca2* concentration ([Ca2t];) in the resting state is
kept at lower than 100 nM and cellular responses to various stimuli are often mediated
by the rise of [Ca2t]i. The [Ca2']; rise substantially depends upon the changes in
membrane potential in addition to Ca2* release from intracellular stores. In excitable
cells, voltage-gated Ca2* channels contribute a lot to Ca2* influx upon depolarization. In
contrast, the Ca?* influx is mainly mediated by non-voltage-gated Ca2* permeable
channels and enhanced by membrane hyperpolarization in non-excitable cells. Several
types of Ca?+activated K+ (KCa) and C channels (CICa) have been identified as ion
channels gated by intracellular Ca2* rise. It is widely accepted that the higher [Ca2t]; in
cells at the settings of diseases often facilitates the pathological conditions in these cells.
Thus, in addition to Ca2* permeable channels directly responsible for Ca2* influx, Ca2*
gated ion channels as the regulator of membrane potential are considered to be
potential targets for drug development. It is notable that the regulation of [Ca2t]; by
Ca2+ gated ion channels in no-excitable cells is opposite to that in excitable. Ca2+ gated
ion channels, particularly KCa, in non-excitable cells such as T-cell, chondrocytes, brain

endothelial cells, will be discussed as potential targets of drug development.
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The Transient Receptor Potential (TRP) family of ion channels is diverse in all
respects. The stimuli to which they open and close includes temperature, membrane
stretch, pH and commonly used cooking ingredients such as chilli peppers and wasabi.
Given equally diverse physiological roles, they are a target class of continued interest to
the pharmaceutical industry. Past decades have focused on drug discovery for the
treatment of pain. Current interest is examining the therapeutic potential of TRPs in
cancer, diabetes, respiratory and kidney disease. A number of technologies are available
to drug-finding programs and will be discussed. Each presents its own difficulties in
execution, interpretation and data handling. In addition to laboratory wet work, in
silico methods can help with the selection of lead compounds. Looking to the future, the
ion channel drug discovery paradigm will change. The use of alternative cellular
reagents — primary or stem cells — promises more physiologically-relevant data. The
presentation will close with the future expectation of generating more mechanistic data,
measuring not just the potency of antagonists, but phenomena such as reversibility of

block and potentiation.
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Drug discovery research of AMPA receptor blockers:
A successful case of perampanel
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AMPA ZRHIRIIA F v F v FNA TNV I VEEZRIRO—D>TH Y | BLEEM,ES
AR B W THLA 2 & E &2 B 7297, BN CIAIC R EL UAERRIC BB e & B 2 7= 4
D, TOREHEIITANA, EEIEE, W SRMEEEE, WMEhEZIEICD
T HBBICEET 5 2 EAVRIBENTE o, ZD72 1980 FFR LIRS < ORISR N FH A
Al FEBEATL O AMPA [HEIROAIH I PR L C & 7228, AMECRIVERS O RBEIC XV k
ZE S0z, BFo—F A FRPFEATICB W TH AMPA BEIR Y 2o = 7 MZEY
FHA TV, B OHEE AT H21b5WE B9 72912 Functional screening % Vv 7= HTS
EEL, by MEAMNSLDO) — KA T T 4~ B =23 U ERTT UL Z A
Lice T X VTR IERR 3 CAMABERRZ K5 & LB ITERBRICBS WTEN
ARAMEZR L, BOKEZH0IC 35 DEDETHEREZTG L T\ D, AGEH TITRT 3L
N ETHICESD £ TORMEZ PO, AMPA LEKOAIRIFIEIC W TR 5,

AMPA receptor is one of the ionotropic glutamate receptors and plays principal role in
the fast excitatory synaptic transmission in the central nervous system. In light of their
widespread CNS distribution and their role in physiological function, over-activation of
AMPA receptors have been implicated in multiple CNS disorders such as epilepsy,
movement disorders, pain, multiple sclerosis, and stroke. Therefore, many
pharmaceutical companies tried to discover AMPA receptor blockers but they were not
successful, due to the lack of efficacy in clinical trials and side effects. At that time,
Eisai Tsukuba research laboratory had worked on an AMPA receptor blocker project,
using High—throughput screening (HTS) with a functional assay to find unique
structures. After lead optimization of HTS hit compounds, perampanel was successfully
obtained. Perampanel consistently demonstrated safety and efficacy in phase III studies
In patients with partial-onset seizures. This agent is currently approved as an
adjunctive treatment for partial onset seizures, with or without secondarily generalized
seizures in more than 35 countries primarily in Europe and North America. In this
lecture, I'll introduce the drug discovery research of AMPA receptor blockers with a

focus on the road to success for perampanel.
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Generation of the three-dimensional kidney structures from
human iPS cells
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BARICE D N DB EELITHEMNT 52— 5 T31 HALRY | ZOEFREITERM 1 IKH
A TS, bbb T, BARAROIRIBINGRITFEE T, FEBERO LS 23K
Teligs 2 ED Z & biO TINEELE STV D, SRERISSOIRAAE 722 &7 BIERL S 11 % B i
B/MSREMAT T R 7 v EMEEN S, R 7 v TR B R IC EET S R 7 v U RiERAE
MHFEAL, ZOxR 7 1 IR PR PRI Bk D & S T& e, L LHx
(X, 7 o RTEEHIIG 2 F2 3R AR RS (AL T D Rk e MR I k2 Z L 2 R
Zlilz, £Z T, ~UAREFNDL ZOMAAEM Z R LABRENTER T L, 270>
HIEEAIAE £ COMEBET 5 2 LA TE o, Zhve b LI, vV X ES #6377 v A
MR ZFETHRERIEEZME L, 20X 71 URilHiIaE, REBREN TSRO RERKIKE
FORMEHEZIER L7z, SHIZt b iPS Mldb b, RO G EEZ AV TEzhRIZ R
HRAB L ORMEREZHET 52 LSOl Lz, 2 b0mE, Zrettiiaiss
BIEZ Db DS HZ LIZoRn b L L bic, MBRENTOE MREDOWRERIICE
HERT 2 Z &nlifrsnsd,

Recapitulating three-dimensional structures of the kidney inm wvitro is a major
challenge for developmental biology and regenerative medicine. Here, we define the
developmental origins of the nephron progenitors, which generate the major kidney
components such as glomeruli and renal tubules. While nephron progenitors are
believed to originate from the anterior intermediate mesoderm, we unexpectedly find
that nephron progenitors are derived from the specialized precursors located at the
posterior end of the post-gastrulation stage embryos. We then derive nephron
progenitors, via the newly identified precursors, from mouse embryonic stem cells and
human induced pluripotent stem cells. The induced nephron progenitors readily
reconstitute the three-dimensional structures of the kidney in vitro, including glomeruli
and renal tubules. Thus, by redefining the developmental origin of nephron progenitors,
we have succeeded in generating the three-dimensional nephrons in vitro from

pluripotent stem cells.
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Ao 7 —~)VEZE THUOEEZE O TV 5 FAEEREONIGEO B AL KM 7
T5E. MlaE L IR T O EV O MY —AD5E L GO ToMaERE E o
I OB 20 &S DT 0t vy o S OSEIC KB S ET,

ES #ifuse iPS A O A OFE R 28D T 5 — 5 T, MO FIEbEA 2T
T —FIZ Ko THFE - EH N —HITERICHPITONTWDL ARy M Tho L F
A ENHDOFEMOEIEL LT, BN ITHTMEBAEIZ & > TRV | Ml
26 By B Oligigs 7 N THNCIED &) FRHFR AR OWFEE OO BIEE L SALTWET,

B2 T HITOIREN O EREST-, MIAE T CREREZ R - T LRGSR EZED 2 LTk
DLTEY, ZOFEEERESE, BEEEOMIEZ LEGOD X I ITEEDXY Z DAL
EZRLE U 7o SRR 72 HERR A 15 1R A 1 5 T & 52 L Scaffold free Bio Rapid Prototyping
EAfRHTE LT,

BITE, Wk AL TZ v Ry ML D HBEMEOBRBICHKIIL AL 43D 7Y ¥
& U THZEEICIRGERRAE L £ L7z, IMVWIPRICITEBFE S A Ol & 3 D7 —# 44|
BT D L&, BE S AOMBTET TR 72l v BE 2 ifids 2515 DAL D ¥ AT LD EBLN
R CTE D LEBEATNET,

BAfHKE . FHAMR, ME R ENYEOIREY —7 > MIRDHEBXTWETR, IR
DOHIFLLHAE T 2 LML 72 & CTH VAREREZED Z LIS L TEB Y | holifas e
~HISHTE 2D TIERWNEZ X TVET,

Fabrication of transplantable 3D tissue or organ in vitro is one of the major goals in
regenerative medicine. Several scaffold-free systems have been developed to avoid
potential side effects caused by scaffold mainly used to build three-dimensional tissue
construct. They seemed to be still unable to produce fine structures without
contamination from exogenous biochemical materials.

Inspired from bone fracture treatments in orthopedic surgery, we have established a
simple method to fabricate 3D scaffold-free cell construct. This method use spheroids
and temporal fixator which enable placement of various types of three-dimensional cells
into desired xyz positions without need of hydrogels or biochemical reactive materials.
We also developed a robotic system for scaffold-free cell construction. The prototype can
handle two different type of cells and able to fabricate 10 mm3 scaffold free cell
construct. Due to its simplicity and scalability, this unique system is considered easy to
clinically introduce.

Near future, with combination of the robotic technology and the bio technology, we
may be able to build living organs for autologous transplantation. And this multi-cell
construct may be useful research tools for drug development.
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Initiatives of the application of human iPS cell-derived cells for
drug safety evaluation by pharmaceutical companies
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RISERER RGO BB & SEAMEA D& 22 % P 5 2 & IZEE T, iPS MlEH AT 315K
JEFNZ B W TNl DA 72 53, ZeMEFHMEICE VT b HIfF S5, HNFFMIZE L T
X, B IPS M A VD 7 E A AL TMAINED B ETE R 2 S LA ISR D
WTWDHN, ZRMES IR U I3RSk 1PS M/ ek ie 2 2
T7m ba— a2 G L C—RIL L FERICEAIE TN ZEREFEND, HAR
WTEMSTIE20134 7 A2, v MPSHIISAL &y Y — 7 AE5E S BUTE,
SRR 28 #f, W INEAZE 8 1. BB RZE 23 41, KOKRFPRCE N FERERI D
T RANAFY—FB EHE LT, b b iPS Al E L - B - AR 2 2
FEZRPEFIEATIC OV T, BT E S LB~ D S v Re I & FEBRAGICIRGE L, ORI R
Y SO ERICHNTHOTICRET 5 BTNV A2 ED TV 5D, AEETIE, LIE
F— I T — LA, MR T — A L O R AT 7 — A OHER 2 255 L TR 5,

Preclinical drug safety evaluation is an essential aspect of drug development. The use
of iPS cells can be potentially very important for evaluating both effectiveness and
safety of drugs. For the evaluation of effectiveness, pharmaceutical companies tend to
develop original iPS disease models independently due to competitive race of drug
development. In contrast, for the evaluation of safety, a general assay protocol using
healthy human iPS is preferable to minimize the possibility of misinterpretation of
safety risk in human. The JPMA hence established Consortium for Safety Assessment
using Human iPS Cells on July 2013. The consortium allows the joint ownership of
protocols amongst its members. The members consist of 36 entities in total, including 28
pharmaceutical companies and 8 CROs. In addition, the consortium created a scientific
advisory board comprising experts from universities and national research institutes.
To support the activities of this consortium, 23 suppliers offer relevant products at
discount and free demonstration of devices for characterizing iPS derived cells. The
mission of this consortium i1s to “realize the application of human 1PS-derived
cardiomyocytes, hepatocytes and neurons for drug safety evaluations by both
technological advancement and policy recommendations.” Experimental trials for
various evaluations are ongoing by the team cardiomyocytes, the team hepatocytes, the

team neurons and the team cellular characterization.
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YEARE LT, Aty a COFHEIC, EOEANEHE LR 5, in silicostudy & 72
HEI & T 5 5 & DESEBFFE~DRBICES LT ERE D,

The computational sciences are closely related to pharmacokinetics.
Pharmacokinetic analyses have been performed computationally, for example;
compartment model analysis, physiologically based pharmacokinetic model analysis,
population pharmacokinetics, non-compartmental analysis, and pharmacokinetics/
pharmacodynamics. Pharmacometrics is also included in such fields. There will be a
brief talk as opening remarks of this session “The Power and Future of

Pharmacometrics in Drug Development”.
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(M&S) 1FAIFER% (R&D) 12k DI &S L->2dH 5, K52 Population PK (XEGK
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ETNVOFEZEFE L, R&D B TEONZT —X DA RLTHL D LT —HX—R (L
RIS ICE S BEEEROHE - KSEE EE&ILT 5ETVFETH D, (€D PKPD
BT NANYFEY E BE G L THEONTIRT — % 2727 VTR 2 DI
%L, QSP ITREGIEBOFEM OFERIIZ B3 2 I LIS O 1f i & B U CERIREUBR I HE R
O EFIZEBIT DHBEEA OISEMNZ TN T 5, F-FEBRICEIRT — 2 RSO %I2IE,
AR ZR TR & FRE L DX ¥ v TEEZ ST LNV DA = AL EO TR 2729,
WIRDRAFE « 31T VA U~ ERBIRET D, LL2RA D QSP E7 /L OREET1TIRHiFH
b= b T — X OIE, EREE TN EOET )L platform OA A RERNT S KAk & 57
NHEEL, BEEAEOHRRBERE LT ETDICEE-s TV ARWY, EEEa Y —UT
L% QSP RO Y R— F &5 T, RONTAZET —~IZOW TRV AHATND DAEL
WeEBEZBND, ARETITREHFICHESI N QSPET LV EHW-FEFIZHFITL, £
TOAUMELEDO T v A, FER, DRALEAEZBELASHOTAEICOWTRET 5,

Modeling and Simulation (M&S) has increasingly been exercised in R&D of novel
drugs since FDA’s Critical Path Initiative in 2004. Population PK is currently a
standard approach in rationally assessing clinical data and facilitating next clinical
phases. Over the last 5 years, NIH/US and EMA/EU propose a new M&S approach,
namely, Quantitative Systems Pharmacology (QSP), which integrates wide scope of
data-/knowledge-base, obtained from R&D process, research and/or clinical experiences
relevant to disease and drug intervention of interest, through systems biology and
physiologic modeling concept. While conventional PKPD assesses drug response
(drug-specific) data in patients, QSP constructively projects them using all relevant
database (including drug-non-specific) without dosing to man. QSP also assesses the
gap between the projection and actual clinical data, taking into account inter-subject
variability with molecular mechanism, identifying key R&D factors to be investigated
for better drug design/therapy. This approach, however, needs large and long lasting
investment to develop the model platform with database, thus, is not generally
practiced yet in pharmaceutical companies. Academic consortium and/or collaboration
with QSP expert ventures had demonstrated good examples in some area of
disease/therapy.
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The methodology of Model-Based Drug Development (MBDD) has been widely
accepted and established especially in Europe and the US as a key technology to
improve efficiency in drug development, which has been demonstrated by numerous
examples of success.

In the course of MBDD, pharmacometrics occupies the core role to provide right dose
regimen by modeling clinical endpoint at the late stage drug development. It is often
true that clinical endpoint is a composite and subjective outcome as a consequence of
complex processes involving human factors, such as overall survival or disease
improvement on clinical global impression. Pharmacometrics, therefore, is a strong
tool to empirically model complex intervention outcome by limited clinical observations.
On the other hand, due to lack of background mechanism in the model, the value of
pharmacometrics could be limited in exploring the model to other populations widely
apart from the original one, from animal to human or from healthy subjects to patients,
for example.

In the presentation, the actuals of pharmacometrics will be briefly introduced and the
inputs from the basic DMPK studies and QSP approach will be discussed for improving
pharmacometrics model to explore clinical outcomes based on data available earlier

stages from a viewpoint of clinical pharmacology.
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SGLT2 FHEANL, BB T 2 OFRINEZRLET 2 Z LI2 X > TlbEEE T 5 1/EH
ZEFO 2 RIBERIFIH T 5, o 13BN SGLT2 ILERIOREED NG, Fie —H>nF
BFRNORD 7 7—~a 7 TETNMER LIz, ZOET /L0 5E NI T 3 %kt DB
RBEATO ZEICED, FHRAY elEEZ AT oy MEGME RN LTz, T, &
v hOU— R, £ L TRELEZIT) 2 LI12L Y CSG452 ZAIMT A2 Licpth Lz, U
— RD3E R & bz W CEEISHEA T 5,

%72, hSGLT1/2 OAREr P —ET /L& CSG452 FHEIRE T /LG, BLEAIE hSGLT1/2
OHAEVERIZONWTELR LTz, TOMME, CSG452 DRRANET 77U 2 gL, Glu A3HL
DIAENTZBRIZIER S N D RREEMED a TITH BRI ANE D H Z LI XL 0 #H50 XH/ = &6
X /7 MAEREZERT S Z L THEROREIICESG L TWD LRI, HEA
DOEEDENZ L DTEEOE NN T 2 VB E OMEERNOHERT S N TE, kil
WZEIZDWT, in silico DR HELET D,

SGLT2 inhibitor is an anti-diabetic drug for the treatment of type 2 diabetes that
lowers the blood glucose level of patients by inhibiting glucose reabsorption in the
kidneys. We derived several kinds of pharmacophore models comprised of a sugar ring
and two aromatic groups based on superpositions of known inhibitors. The models were
applied as a query for 3D-DB searches, which resulted in the discovery of a spiro
structure for the SGLT2 inhibitor. CSG425 has been created by modifying the spiro hits
to a lead compound followed by lead optimization. The process of lead
finding/optimization and identification of CSG452 will be discussed, with reference to
the real time-line.

Additionally, we will discuss the intermolecular interactions based on a homology
model of CSG452 in complex with hSGLT1/2. The model suggests that the hydrophobic
aglycone part of CSG452, which has slipped into the hydrophobic core originally formed
by hSGLT residues, forms several XH/n bondings and/or n/n interactions and then
contributes to the inhibitor binding.

We will summarize the finding of CSG452 and its complex model from the point of

view of in silico design.
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The high cost of drug development is mainly due to the high failure rate of compounds
in clinical trials, principally owing to efficacy and safety concerns. Prous Institute for
Biomedical Research has developed SYMMETRY, an innovative in silico solution to
accelerate drug discovery and minimize potential liabilities. This includes the
elucidation of pharmacological activity, the identification of off-target mechanisms and
the assessment of potential toxicity and safety issues. The platform aims to replicate the
processes through which new drugs are discovered, developed and approved.

SYMMETRY correlates the molecular descriptors of small molecules with diverse
endpoints such as therapeutic activities, mechanisms of action, toxicity endpoints and
human adverse effects. By predicting the pharmacological and toxicological profile of
molecules, SYMMETRY aims to “de-risk” projects and speed up drug discovery and
development, reducing time, costs and attrition rates.

The platform’s Global Mechanism of Action (MoA) model predicts the molecular
mechanisms of action of small molecules. The model is trained with approximately 1
million compounds (manually curated) covering more than 600 mechanisms of action.
The model uses a novel multi-label classification algorithm developed at Prous Institute
that relates the test structure to an a priori undetermined number of labels (MoAs), and
the rank and probability score of the predicted MoAs tells researchers which MoAs are
most likely for the predicted structure.

In addition to efficacy endpoints, Symmetry integrates models for a wide range of
preclinical toxicology and human adverse endpoints, including models co-developed
with the FDA. For example, we developed and validated a statistical-based (Q)SAR
method to predict the Salmonella typhimurium mutagenicity (Ames assay) potential of
drugs and drug impurities. Additionally, SYMMETRY’s adverse effects models, trained
with human data, can be applied for early risk assessment in drug discovery and
translational medicine.

The development and validation of SYMMETRY along with case studies of the

platform’s applications will be presented.



I-12
RNFRBEEBRELIVHTVFRYY—=V T LR

Thermodynamics for Ligand Screening and Design
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Combined with accumulation of structural information of proteins and that of
interaction networks in vivo, thermodynamic information, one of the critical parameters
in physicochemical researches of biomolecules, has made critical contributions to
fundamental understanding of biomolecular interactions. Recently, medicinal chemists
have utilized the information, i.e. combination of structural information with
thermodynamics. Several examples have been reported for SBDD using
thermodynamics. We have recently reported the method, competitive SITE, e.g.
competitive assay for enthalpy changes of ligand-target interactions. Combination of
structural information with thermodynamics would be more important for the next
generation drug design and screening. Here we would discuss perspectives of ligand

discovery and optimization based on thermodynamic information.
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New drug development system incorporating in silico technologies for
safety and efficacy assessment
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The struggle with cardiac ion channel inhibition at drug discovery and development
stages began more than 10 years ago when several non-cardiovascular drugs were
reported to prolong the QT/QTc interval and induce a severe ventricular arrhythmia
(torsade de pointes - TdP) due to human ether-a-go-go-related gene (hERG) channel
inhibition. Drug induced arrhythmia and cardiac dysfunction caused by cardiac
sodium (Nav1.5) channel inhibition are also safety issues. Therefore assessment and
mitigation of these issues has become an important process in drug development. To
minimize the inhibitory effects on these ion channels and identify good drug candidates,
we established 1n silico models of hERG and Nav1.5 inhibition to support drug discovery.
We have tried to apply these in silico models to the early stage of drug discovery,
including providing predicted annotations of library compounds, comparing prediction
results and actual wet data for the key family of compounds. It will help us find
well-balanced seed compounds with minimized cardiac safety risks attributed to the
channel inhibitions and it is expected that this kind of in silico model can give concrete
directions for drug design to avoid CV liability.

I will present about the approach to find/optimize the drug seeds by using in silico

models developed in-house.
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In vitro-in vivo extrapolation and prediction for cardiotoxicity using
Simcyp Cardiac Safety Simulator
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Cardiotoxicity remains a major concern during drug development, with
pro-arrhythmic potency being the main culprit. The pharmaceutical industry is
challenged by the growing cost of R&D and cannot afford late drug attrition and
withdrawals. However, many believe that current thorough QT (TQT) studies are too
conservative and produce too many false positive results given the substantial costs.

Cardiac Safety Simulator (CSS) is a systems biology driven modelling and simulation
platform for the assessment of the pro-arrhythmic potency of drugs, new chemical
entities and other xenobiotics. The platform facilitates detailed evaluation of factors
influencing potential cardiac risk by utilizing drug-triggered cardiac ion-current
disruption data in combination with the in-vivo drug exposure data within the targeted
clinical population.

CSS and Simcyp platforms performance will be presented using dolasetron as a model
drug. CSS was able to predict ECG modifications after the orally given dolasetron which
manifested in QT prolongation yet without clinically significant disruption suggesting
pro-arrhythmic potency. Significant modification of the simulated electrical signal was
observed after high dose of the intravenously given dolasetron and heavy overdose of

the orally taken drug.
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In silico cardiotoxicity testing using heart simulator
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Cardiac arrhythmias are serious side effect of the commonly used drug and, among
these, Torsade de Pointes (TdP) is a potentially lethal type of ventricular arrhythmia.
Here, we will show the potential of in silico predictive modeling for torsadogenic risk
assessment based on the multiple ion channel assays. Our heart simulator, UT-Heart, is
a finite-element- based model of human heart to each element of which molecular
models of electrophysiology and excitation-contraction coupling process are
implemented. The effect of the drugs under various plasma concentrations was
reproduced in UT-Heart by changing the parameters of each channel model according to
the experimentally obtained dose-inhibition relations. As a result, our heart simulator
more accurately predicted torsadogenic risk than QT interval of electrocardiogram and
risk assessment based only the cell model of electrophysiology. Our system could
potentially replace the thorough QT assay beyond the limit of cell model of

electrophysiology currently proposed as the novel guideline for drug safety.
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From molecular mechanisms of breast cancer cell growth to novel
therapeutic strategies: a new avenue opened by the prediction of
protein structure and interaction
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Modelling in computational biology can not only help interpret existing experimental
data but also lead an experimental study to new horizons. Toyomasa Katagiri’s group in
Tokushima University discovered BIG3, a novel regulator of estrogen signaling, and
demonstrated that its interaction with PHB2, a known repressor of estrogen receptor
(ER), played a critical role in cell growth of ER-positive breast cancer cells. BIG3 is a
huge protein, however, and it was difficult to work with biochemically. By a combination
of protein structure and interaction-site predictions, we were able to present a model of
how BIG3 would interact with PHB2!. Based on this prediction, an inhibitory peptide
was designed and shown to suppress the growth of ER-positive breast cancer cells and
also to make them susceptible to tamoxifen, an anti-estrogen drug, both in vitro and in

vIvo 2.

1. Chen, Y.A., et al. (2014), BMC Res Notes, 7:435.
2. Yoshimaru, T, et al. (2013), Nat Commun, 4:2443.
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Understanding “fuzzy” substrate recognition of proteins through
thermodynamics of hydration water molecules
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Mitochondrial B-oxidation of long chain fatty acids (LCFAs) is a key metabolic
pathway for energy generation in the skeletal and heart muscle. Transporters and
carrier proteins, including fatty acid-binding proteins (FABPs), are required for the
efficient cytosolic delivery of highly hydrophobic LCFAs. However, it remains unclear
how such proteins recognize LCFA’s flexible alkyl chains that do not exhibit defined
structure or noticeable electrostatic interactions. Recently, the scientists of ERATO
Murata lipid active structure project revealed that the selection mechanism 1is
implemented by a specific U-shaped arrangement of the FA and two clusters of water
molecules in the large binding pocket. In this paper we describe the details of the
computational study performed in collaboration with the project team. The study
revealed that the mechanism behind the “fuzzy” substrate recognition by FABP can be
explained by considering the difference in thermodynamic signatures between the two

water clusters.



[-18
HWAICHITHENEERIZIETSVRI+—LDESE

Development of Personalized Medicine Platform in Local Communities
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In the past decade, basic clinical science has made leaps and bounds in its progress.
The rapidly growing field of pharmacogenomics, which deals with heredity and response
to drugs, is the scientific field that attempts to explain individual variability of drug
responses and to search for the genetic basis of such variations or differences. Since
pharmacogenomic data conveys important information in identifying responders and
non-responders to medications, optimizing drug doses and avoiding drug-induced
adverse events, the FDA has started to update the labels and package inserts of
previously approved drugs as new clinical and genetic evidence accrues. We have most
recently founded the “NGO Personalized Medicine & Healthcare” to establish a
platform of ICT-based personalized medicine in local communities in Japan. As the
Founder and President, my responsibility includes executive managements, strategic
planning, establishing new clinical/technological platforms, and international
research/human networks. At this symposium, the audience will gain information as to

the vision and mission of our NGO as well as its action plan for the next decade.
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Innovation of regional medical service and ICT
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Now, regional healthcare in our country is facing a major turning point. The medical
fee revision of this April, a significant reorganization of acute hospital beds
corresponding to the comprehensive community care began. In the background, there is
a change in disease structure, in which volume zone of medical care is changed from
acute disease to chronic disease, and in the change in the population structure of aging.
Now, one of the major regional medical issues is that chronic diseases, including
diabetes increased severe complications, which caused difficulties in the regional
medical financials. The number of the patients who were newly introduced
hemodialysis due to diabetic nephropathy is now 16,000 per year, and, the medical costs
for them is 80 billion yen per year. In order to survive and stabilize the regional medical
service under the limitation of medical resources and financial resources in the region,
the prevention of severe complications of chronic disorders is a top priority. The effective
prevention of severe complications of chronic disorders requires IT database for the
visualization and the extraction of high-risk patients tor the priority intervention. On
the other hand, the multidisciplinary collaboration is essential as a workflow. The IT
tool for the extraction of the high-risk patients in medical facilities is named as a
"disease management MAP". On the other hand, "National Health Insurance database
(KDB)" is IT tools for disease management by local governments. The combination of
these IT tools and regional multidisciplinary cooperation leads to the creation of clinical
and financial outcomes. In this time, I introduce the process and the outcome of
reducing the number of the patients who need hemodialysis due to diabetic
nephropathy by utilizing these IT tools and multidisciplinary collaboration.
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ICT in the super-aged society
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Aging of Japan is progressing at a rate that developed countries do not experience.
Reason for the extension of life is due to long-term care insurance system and medical
insurance system, which was excellent. Consider the research results in this life
expectancy, and it is necessary to spread worldwide. In this session, I will talk about the
regional activation task of stretching the healthy life expectancy in Ehime Prefecture
Seiyo Nomura town, the results of anti-aging dock at Ehime University Hospital, the
diagnosis and treatment of patients with dementia and the networking of convalescent

hospitals in Sakai City, Osaka Prefecture.
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Current Picture and Blueprint of Health/Medical Personal Data Usage
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Data can refer to health information, medical information, genome information, or
information about social services. In the medical/health industry, one challenge going
forward is to standardize the acquisition process and the analytical procedure of data.
Keio University thus established the Life Cloud Consortium at SFC to study health
ethics based on our daily lives, and to research/facilitate a cloud platform for a PHR
(Personal Health Record) system. One of the examples is My Carta Plan in Kanagawa
Prefecture, which enables patients to view their medical handbook on the smartphone
by NFC, QR code. A self-owned PHR Cloud Platform will allow us to manage all
information that is produced in one’s life and control access with a third person of your
choosing, which will lead to better data communication and medical/health information

among clinical facilities and will help to expand medical/healthcare industries.

This symposium discusses the “My Carta Plan” in Kanagawa prefecture and the

“Future of Women’s Health Platform”.
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ICT Supports Regional Medical Service and Welfare
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Today, "brand new value creations" are starting up with cloud computing technologies
all over the world.

These value creations, such as smart grids in the energy domain and the probe
information network in traffic/telecommunications domain, means the arrival of "the
information driven service oriented computing" period.

Identically in the medical domain, the service level expansions in laboratory test
companies, dispensing pharmacies, medical checkup institutions, care facilities, are
staring via Health Information Exchange network these days. In the near future, these
information will be used for regional cohort epidemiological studies, and will be unified
with health information for further utilization.

On the other hand, for these unifications and collaborations of information, the
progress of common information foundation technology is needed. For instance, to unify
medical, home care, and medical checkup information, the national personal ID is
required. In the same time, to make the collaboration of medical care and nursing care
effective, the improvement measure of insurance regime is also required.

In this session, I will introduce the latest ICT effective use in healthcare domain

referring to the latest case study while staring at such national policy development.
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[1] S. Murata, A. Konagaya, S. Kobayashi, H. Saito, M. Hagiya: Molecular Robotics: A
New Paradigm for Artifacts, New Generation Computing, 31, 27-45, Ohmsha, Ltd. and
Springer, 2013

[2] Masami Hagiya, Akihiko Konagaya, Satoshi Kobayashi, Hirohide Saito, and Satoshi
Murata: Molecular Robots with Sensors and Intelligence, CAR, vol.47, no.6, pp.
1681-1690, 2014

[3] http://www.molecular-robotics.org/
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JUSC AR (RAERT)

Spatial Sol-gel Transition by Diffusing DNA Strand That Triggers Hybridization
Chain Reaction

mE B AR ¢

Reaction-Diffusion Model for Gel-Sol Transition of DNA-Cross linked
Polyacrylamide Hydrogels
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In vitro RERRICHITSHER iPS MHEMEMBRONS FTRABRTLIRRICTHT
— Human neuronal circuitry on dish [XRERTELDH
Attempts to solve the ‘synapse hypoplasia’of hiPSC-neurons by industry, government,
and academia.
— Will human neuronal circuitry on dish be realized?

BRfERE

Ek iPS #i2(hiPSC) A #HZMEIEIERYI DB MREERIZLEAR EFFRIEICENLZELL
invitro EERREZEZRITHEHFINTNEN, CNETHETS hiPSC BHEMBZMBERILTORELEVFTR
FRILZERSNTULVEL, invitro REERICE TR FTRAERF LDV TE B - ENSIRIROHER, BY
HAETBNWNEEE BRI DBELEL,

ETL—4—: (kB E Kaoru Sato
ELEEREMRBFEMER  NIHS, Japan

hiPSC HEMEMAAICHF A L—EERARICBIT2ERAD=IC
5% ® Kaoru Sato
ELEEREMRBFEMER  NIHS, Japan

EXGRARICETHERICETES iPS Za—AVICHF T REREHT 5. BE 5 EHIChH-Y. B
ISIXTHTITOA—D—DOEBADEL iPS —a—OUAEEINTNS, ChibD MRS ERTIZKY.
RAEHIMERANRATE =, COERZESFR . SEOARARAMEICONTEET S,

Z2EBT7 LA AT LEAV-ErEHRR YT — OB RERR T
88 —= Kazuyuki Fukushima
I—H /%Rt Eisai Co., Ltd.

BIEIIH T PEMRMREERL-A BN EEYIMER. T405. EEBT LA RATALICKDH#EH
REEHE R DBEIZODVTHRENT 5. CNETOEBREICKY. MENBLORMARLNDEIITEY, #iE
FYRT—UHEEERE TEHRAIREME R L. IKESRDRERRRISOVTERLIZLY,

Ek iPS M EMAEMROMEBBREICOVTOER
BE £8 Tomoaki Shirao
BERFAFLREFZRHER  Gunma University Graduate School of Medicine

ErD PR BEEEEEZISVIT O DEBMIES AT LELT, EL IPS MR EAZMEEAN VAT LA
BNEATHS, LMLELS, Eb iPS HHlEBRMARMEIMMICAT B T T RERRT LT FLRETET
WL, ER IPS #REHEMAZMED R ZBTEE YO RBRMNRIESHRMARLLLET L. BiETFRIELS
VINVBDOREREDE T, RBIZHEVWTHYSWAHIRT ZIENES, COMBEREHRER. SEOMED
HHEMEIZDONTERT S,

iPS #ilaZALV-=a—0/Yas—0RlR
#LE BA Haruhisalnoue
RERKZ iPS #IfAFFEAT  Center for iPS Cell Research and Application (CiRA)

FbE, Fi-ERE)Y—XIPS HilEZAVSILICKY. F-WERBETILEBEEHIL TS, REETIE.
FEDOHRECHENL. BRERDSETUL1L,
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Genomic Electric Health Record
B E:

KRR —roH—HckY AEIR M BB TEN /LD —I T AN EEEHE-THY. C
NFETHEBMTHRINTELRERL -9 —0, KETIEITIZ20 L EOEEREETEA
SNHLE . ERENTOFRANMEE>TWS /L FIVIREREZEZRLTOLHIZIE, EF
BADEKFEFERCEGZH T —2L0EDBKRIEFRE. REMLLIZHTET/ LAV R ER
%%EAL,U%E,%T\be‘fR —’5"\—Z(|COD)~;1’L&J$?§L,’C BEBRADYT /L FIVORE
HOBWNEREZEFNILTICHRET RS /LE ?73)1/775\,[4\%1%6 RI+r—HAYI 3V Tl
TILFAZIVIORERET / LBEFHILTOHYBIZDONTERLIZLY,

ETL—4— #HEBE #l— Soichi Ogishima BILKRZEIEA T4 AL - AHND

BRfER 5 B A
$%B& Bl— Soichi Ogishima BALKRBEILA T 1 HIL - A HN ) et

TILEFHILTOERANDOEIRERE (TBA)
M 1 Hiroshi Tanaka HRERMEHNAZH LK EMERERBERES

7 BHNT DERNITORNEREIKETOS ) LA v 7 AEROERFEERIC OV TOER 2R
R ABOBRNEIZE T D RERIICOVWTIRST 5,

DIVZHAN—=H2o 0T DEBRADREICEIT5EEEYE
i %X Shoji Tsuji HRARESHMENE - 4/ LESE L4 —

WAL — S =TI LY, AT AOfHTINTIRRIZR YD, ORI GT, BFE~OIGH
WOWTHHIFEREE - TETND. BEMEEAICIREL TS, ZWHED DI OMNIENH 535
BETOEPRBOICHE 2 TE T 5. BilxiE, OFFETIX50-70 BIs T, TAHA TIL53-130 iﬁ{fx%ﬁi
RMTRHR L 220, W — T o —E WS NE E 72 5. F T, VR, ZIRTHREICBIT A
2 < OFRBIESZMEBFREE SN, 05 ORBIESYEREFOMENT b 2O I LED f%ﬂ’Cl/\
CEEZOND. BDREIC %b\fgﬂﬁﬁﬁn&%ﬁé’]k L7e7 ) bt (V=N —r o)) ZERD
HCTEDIHIIZFEEL TS DBBROBELE o TETWA. IR —Fr o —Ic X AN T
AEFIFRET T, Hﬂ/j(fcﬁ%(@wﬂﬁ‘ﬁﬂjéﬂ LNbZOHITIE, T —F = RGN S TR
HOBERND RN TEEND. ZOXIRIGEIT, TOERY, REBEORN LR THWIERETH
DOMEID, AW, BHEIHTHLLOD, PLRERLONEMRT S Z L3, KREiEs
o TWA., ZDX )RR, variant & of uncertain significance (VUS) L REEND. 2D X 57
EROMREZED D LT, REMICB T 57/ A EOERIZONTOT —F =2 L, REBEORFFRM
BEROT—HZR—AOFENEEII/RD. FICEERSL, BEET LLOLLIE, HgicBELOTH
b, INbiE, BESCHOES A UZHIBEDO ANBEREAERICL TN EBEZLNATNS. T/
Db, BARANZXMNG L LB TRELZITHI>HEIE, BARNO—BEMD S ) AEBRER, FEEEOW
ﬁﬁﬁﬁ WET AT =2 _X—2% 2T 5 ENNEILRDE. 7V =N — v T OEREA~OIE

BUEMEE LT, kiR —r P —2 W=7 LB 2 i 9 2 LR O, T —F ~—
X@ﬁ%, T BNERONTERET BT ) DAV T T 4 7 ABHONMOERR, 7/ LS %
1@@] RS 2 Z LM TE D AMOERKR, 7/ LAESIOMNTHE R & = OfRZ ERICEE ICEYIE 2 5

B2 Rl T ANMOERKR, EFHALTIERORT, 7 aERELEDL I ?KZOTU‘<73)f£E, %< O
;%Ez))%%) FTo, TOXD RIS ) MEN A, EEFEORITALE ST TV 72 oIz, ARG %
LTV Dy, SBERMZRHTEERORIER S 2 ED L S ITHEERKBL TV DR, HDHWIT
laboratory developed test (LDT) & U CHIGRFEGESIE ZHAH3 B D/ L, Efﬁ_?ﬁ”r@ifk@iﬁ

LTV DONIZHOVT S RAICHE 2T 2 HEITAHATVD

7/ LEFHLTICESW-ENELERDREEAMITT
R E Kaoru Mogushi [EXEZEXRZEXZREFMERS/ L - BEEREVZ—

WTAEDOWMAR Y — o v v THAROZFE L WFRICHEN, 7 A ROBERICHRSETED LTV
— )i, BRRZIR L DRGNS ) DEROB T AVT ETORD O, BREFFREBED b S
TRER ) ERTIZ XS AIENTHE R ORI 1L/ & A% L CTOD 2 TR b WS IR LT
B, TIT, F 7 LETHT OENIMMT TR ZED TW D FEIZOWT, Gl E ST a7
ez, RO ZTERZGY 720,
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F—REHELAROIIX: FRIEEEE
Metabolomics and the first-principles calculation: prediction and
validation

BRfERE

AR ORI L - T, HIRRNOES LAY E —F T 2REM 7T a7 74V 07 (A X Ra I
R) B, TZI0HETRESERE L TE T, BEVEAORHYIEEZ 2RI L, T — X AEGEE % BT,
PRHBAA A~ —h— BT, s T HERE O RICH I X R FE DL 2 SARER A 22 S IV B TV B,
— 07 BTALF RIS SO TR T OREOHRE S THIT 2 BFE DR L L, At v v VT,
MRS & hix, R 7T a7 74 U v 7B L OB EEHEOBIR 26— 18T 5, RO T,
Frox DD TV D RE OB FHFETIME E R T 0 7 7 A NT — X & OFETREBNT 5.
Ao TEH & TWE] ORETDIAZERT I 7 AFRICEIT 5 Tl E EFFEO TR 2 3m L2V, &
B2, 2L D 2D THEMEFDNZ L ET,

ETL—4—: &5 FH Atsushi Fukushima
BILEHER REERREMEE S —
RIKEN Center for Sustainable Resource Science

AARAZHRAHRICE 5 F R DT REEEIRDS
88 $5% Atsushi Fukushima
BILERRr REBEERFEME L2 — RIKEN Center for Sustainable Resource Science (CSRS)

AN OB R (BREEY = A2 FRe—254) O—FoHz2 IET A 2R e 7 2AOHEFREIC
kv, KT — & ApEE R & SN O & £ & E 72 L-ULORIEIBIRICBE T 5 afma 25 A
BondEoichotn, ARETIE, (EROAZRO—LA L T x~T 4 7 AOER L BFLHRICL DY
PETRHIES L OF O FFEM L O RTREMEIZ DWW TR 5,

ENOEETIREMBEORERBENALI=2RIRINLD in silico fFHT

¥ # Miyako Kusano

HLEMER BREERFPME LS — RIKEN Center for Sustainable Resource Science (CSRS)
EiKFFEAFEKRFEGIRIEZR  Graduate School of Life and Environmental Sciences, University of
Tsukuba

TMNI S TELAR I Z EFERTRE T H DM, £ DLHRMEDERAE AR IOV CIEARMIA 72 503
2\, AR TIE, MR OREIERE W DA M PRI 2ROV THET T %,

EORBE LU EHBEORAO-HOEFLEHET7IO—F

3IJIl =8 Masanori Tachikawa

BETIAXPRZRESG T/ VAT LEZMER  Department of Nanosystem Science, Graduate School
of Nanobioscience, Yokohama City University

B T4 Yukio Kawashima

BT STERPHEMSE RIKEN Advanced Institute for Computational Science ( AICS)

FERAYIZTRIR S TO DA A O B BRSO E DA I D T UV-B I LB IRE D SRR &
SBRNG BHEFHTFIEY 7o —FIC X 2MA 2R D,
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F1E HESHEFHRE HHESEFEADME/T RVY—=27T )
Computational Toxicology and ADME/T Screening

B E
Rty a lECBIZRITRILINI-IHEEUHZE I MESDRVDEFHNELD,
SHFHESHRENDEELT—TELS ADME/T RO —=U 5 |CBT 3E#EEDET 5,
NEDVRATLEAREICEIRRE. ST EEEFORLREMESHKIDHE. BLURIY
— U TCEE LA EEYMERTFRZELTDIAVEF M) TILTIAN)—%(ZEAT BEY
71’&%&)7‘:0

B8, [FESHF IMRRIEIHARIFTLEEOLT . SESHRLEERBOARDSMINER
NET PHEBAFERRIBCHARBDGE LG FESEFIARE~ADEBN LGS NZE
BRELELES,

1. Deeper insight on physicochemical determinants of hERG inhibitor specificity
Pranas Japertas, Ph.D  Advanced Chemistry Development Inc.

Drug-induced inhibition of hERG potassium channels is a major obstacle in drug
discovery due to the risk of severe cardiac adverse effects. Applying in silico techniques
for early identification of potential hERG blockers is an attractive approach, but the
usability of available tools is still quite limited. Despite a few relative successes in
hERG inhibition modeling, many recently published models suffer from inherent
complexity and lack of interpretability, while simple and well-known physicochemical
rules remain mostly qualitative. In this study we attempt to overcome these issues by
constructing a large and thoroughly curated hERG inhibition database spanning a
range of >2500 diverse chemicals, and utilizing these data to classify compounds as
hERG blockers/non-blockers solely on the basis of principal physicochemical
determinants such as lipophilicity, ionization, aromaticity, molecular size and flexibility.
The proposed classification model was built using Gradient Boosting statistical method
known for its ability to account for complex nonlinear relationships and low sensitivity
to outliers. The model was able to produce correct classification for almost 80% of
validation set compounds indicating that the major part of variation in hERG inhibition
propensity can be conveyed by general physichochemical trends, in full consistence with
broad ligand specificity of hERG channel. In addition to evaluation and visualization of
the physicochemical effects, the obtained model can be used as a baseline predictive tool
for more detailed analysis, e.g., exploring the potential of discrete structural
modifications to further attenuate hERG liability of candidate compounds.

2. ACD/Percepta Structure Design Engine: Virtual enumeration and screening of
physchem properties for 10716 compounds in real time.

Pranas Japertas, Ph.D  Advanced Chemistry Development Inc.

The efforts of lead optimization projects are directed towards analogs that have
favorable ADME profiles and are devoid of safety concerns whilst retaining target
activity. Recently, we have developed a novel computational platform called
ACD/Structure Design Engine (SDE) to aid such projects by generating virtual analog



libraries in the physicochemical space regions compatible with the desired biological
characteristics. SDE is implemented on top of ACD/Percepta software platform that
couples virtual analog generation to their physicochemical, ADME/Tox profiling and
ranking by conformance to the particular project objectives. While enumeration of
structural analogs falling within the desired physicochemical property ranges is quite
straightforward in case of one varying substituent position, most real-world projects are
focused on optimizing multiple substituents in different parts of the molecule. To
address this issue, we present a new generation of SDE that would enable extensive
enumeration of substituent property space in accordance with specific constraints
defined by the user, and that would be able to account for up to four simultaneously
varying substituent positions. Several optimization techniques allowed to bring
complexity of this task from O(n4) to approximately O(n2). In such case, with a built-in
database of more than 10”4 building blocks for each substitution position, this leads to
exploration of up to 10716 virtual analogs in seconds, which allows to work with such
virtual set of compounds interactively and greatly enhances the potential of
encountering new compounds with the most favorable property profiles.

3. MEtH H % F(Computational Toxicology) IDEXRLE, [FHREMEZE IHIRI DB
Basics of "Computational Toxicology", and the introduction of "computational
toxicology" workshop

&A $5XKBER Kohtaro Yuta
A4>21)aF—% In silico data, Ltd.

[BHEFMNS) OFEEMEIIH 2 JER L TWDE 0, EEOES B TR IS TRHEEMNS) I
B9 DHFFEEREEII A AR TIZH DI > TV D LTS 2R, 20X ) RRBURZ24Ta+~< | 4
C B I #&WIZ T3E MY (Computational Toxicology) | WFEEMNERNL.ENT-, ZDXF v 7 F
TI—F AT NCBIREDTVLI—F 4oy rard LTHESND, RA#EETIX. H
ACHLEBEAEEL 0% EFHEFEMET) OBMBEICOWTHBICE L O THRRT S, 512, HAT
LABEEIC/ D RHARMET) OMBEICOWTHBICE LD THRERT D,

4. N EE M= (Computational Toxicology)&aAvEF M) 7 LS XRM)—)
Computational Toxicology and combinatorial chemistry

E#& && Takahashi Takashi
HEZERIK% Yokohama College of Pharmacy

ayeF YT I ANY—FAIEKO HTS # X 2 2 AR E 25 b0 THY . =DM
I LA AR, S DI ERLAYSE 2SO URGEHICER SN WD, Zoar e kY
TN AR Y —HEHITAIEKIC R BRSO e 69, Btk (et A7) —=71Ch
WA TH D, ZHIZEY | Zo@EMEHITZEM D A7 53 REACH O HH~D %738
LI HHEREMAL AW, & BICITREBIZE~DRLEN R D 5 5 IR & T B L AW OF
BA%E & 2R & < FEhEHk 5,

F 5 EF(Computational Toxicology) CHatEN Gl S 7-{b&ME, 2> U 77
2 R U —I2 XY BEEL A ~DIERE 21TV HTS I2BITT 5 2 & T, 7R B0k
A7 ) —= 2 F Lt B R L FEEHED K 51T D,
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The Second Working Group Meeting on Omics-based Analysis

BRfERE

FIIh hTUAZ YT h—h s FaTd—5h -« AZRa—L%T LD ETIHAI v 7 AEHTIL, R
=T T O R EME ST, GTEMFEOR L LTES - K BEREOSFHIIREEZ LD
LT3, ITETIE, 43 v 7 2ERICK L TRER-ORBICET 2B 872 EOMET — 2 2 A a0
B, BT XL DHME RO ORA MR T THED SN TWD,

ST, EEDOE LBITIETHT I T OE R TAI v 7 AEROMITICHED D588 2 Billx L1243,
AREEIIEEOHEEN O A I v 7 AMRNT~OWFE L B3, FANGREESCE MGl BEb 23/, 7L
— I AN—=DIeDODT AT AT, NFEF¥ VTR ZL TR E R ARBER EIZONTAL T
HWTEE, SO A LT L= A M= U BT O BERILLIZ W,

ETL—A—: %i#ffi ® Kaoru Mogushi
IERERZRZR EFEHER 4/ L - BEEE L2 — Center for Genomic and
Regenerative Medicine, Juntendo University
#HE J3HM Masakazu Kohda
BEEMKE ¥/ LEEMELVHZ— FS2URXL—23F)YHY—F Division of
Translational Research, Research Center for Genomic Medicine, Saitama Medical University

Phenome = Genome + Envirome A A £ & & FR@TERICRITT-

#LL A Tomohisa Maruyama

ENVIROME #X&#t HEREHFHEFE CEO President & CEO, Envirome, Inc.

HREMERAZAER EEPRATRR £a1EHY  Department of Bioinformatics, Graduate School of Medical
and Dental Science, Tokyo Medical and Dental University

GWAS IZHt X \EWAS & 9 B 2 7 b "8 Z 4L, A4 7 A 121X NIH's National Center for Advancing Translational
Science NWBIATEMARIFRICORT 2R EA I v 7 AT = ZRNTRERINZ A L7 MTHRITESLOIE LA R
RIRH T E Tz, BALES NI ADORRET L REFHR, REFEBEDHFRE LI L, £ 206 me9
PEEEHIMTRHAENETEITERILL T A LND, iz, BEBEGT A 20REHECSHLL
ENODT =B EESANAA A T AT 4 v P ORBERLETETHLTL 5,

AEIOREFRTIE, WIROA I v 7 AFREHOT 4 P a v ERE X, Ve —ipor—U /WZEBIED
NAFA LT H=T 4 2% TR TRV, ARSI ERT =T A " FA T 5 =T
AT L LTRD LN REITIBNTORE R EOREELET D,

N=YFIWVTF I LHF—EREROTRATECE
E#& #F Shoko Takahashi
BASHT—2I I X b RERHR  President, Genequest, Inc.

T NEB T ENY TV AN Ao RIS, B mEE, 2a=b—va v, ROV A7k
ERRDEN TS, 5%F ) 2EFHOLERMREL TV EED L) RBRAMEBZITCBY, Yok
I IRRIEICIEI T D D0, AFFEE L LUXMANTE D00, BB EH L CWBE /=Y J L7 ) AR O
BUR ERFIZONWT, R=YF T ) AP —ERAEEETD BIFTREE RN, FEABL UKL
HZE, RATEREZEIZOWTEFEWELET,

EERTROONDNAA AV TAITAIR

#7 &$ Norichika Ogata

BASHMARNSFTT—42 HKREFHE®LEEK CEO and Founder, Nihon BioData Corporation

KNS FEERUERMTHEMEES EHBEEA (57 LE#)  Manufacturing Technology Association of Biologics

WAL CIET — Z T —E XL TR 9, Kev v a U CIEREORNZ ARNIcHEL, bF
DEALTHWEETRNENY TRAANAFA T x~T 4 7 ABROMEEIZD DTET L E, BEAT
W2, o RE, EilE OB CRBICER DM ET NV ERR LR S, Fx DB DL A A
TART AT ADHDHRERIZONTHRIT LET,
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in silico FEMRFAIZEH TS CIPADEZ L. BEXUBEXROIYEAH
Moving toward in silico arrhythmic assessment: The paradigm of CiPA and efforts in
Japan

FERS:

WEAE 7 A 0 CSRC-HESI-FDA £453RIZ 3\ TIHM O Ol B MEFHMIC B0 5 ICH E14 BELl & STB OHETIZEE Y
D|RENERENTZZ L 2% T MO RBRA v b & QT IERIEAD DIEREIRMERAICEE 5 & &
BT, H7z 72 FERRREERYE & LT CiPA (Comprehensive in vitro Proarrthythmia Assay) ODiEim/ iRE

57, B{E, & I iPS/ES MBS DATMI A FNZ in vitrodli& . DO A A F ¥ RIA~DK
IS B AREEAR Y R 7 2 FRT D in silico iz flAAbE DIEN 2 I, Fiic /2 kit sEss B
T DMET - B AERIATON T WD, CiPA in silico WG DE Z J5 & HARFEDOREZIANT 72T 0 flA &

WHOBST, BUREFRELZ S R L, AL TR LERSD EHBIL, A7+ —DT A RKEy g
VERAEET D,

ETFL—4—: B #AF Junko Kurokawa
RRERERKZ Tokyo Medical and Dental University

CiPA BMRELLSIET HRMEFBIRY R FRD/INFF A L
™4 MF  Kazuharu Furutani
ABRAZAERESRHAERE  Osaka University Graduate School of Medicine

A E OMEREEAR Y R 7 FRNZE LT, CiPA (Comprehensive in vitro Proarrthythmia Assay) (2
B 2 HFEEEIROE AN TV D, T D2=iEIE. hERG channel (2B F 572V multi ion channel assay
ZRIERENCIERRRBE LTCEBE L, 5o ieT —%% in silico lZBWCHEHIT 2 Z & Ko T, BIfE
B PR 3BR C 32 ST D Thorough QT 7 A MIEDL D, MAKIMEMZ = RARA L REeT2HH LW
AU FHEEDOREEZ BfE LT D, CIPAPMRREL X5 & T 28 LWDIRZ BRI D /R T 24 5% TR
L. BEOHEIZOWTHER LIV,

DR EAET IILER SR
B8 £— Keiichi Asakura
BA#HE#KKX K Nippon Shinyaku Co., LTD.

BIZEIZHT D n silicoTE I, ZvE THLEWOREEEEM L SITEH ST b, 1ilk CiPA 128
JAIREEZT T MUHHIE TV E W in silico RHMEARER 2D TV A0, BIRBSICRBIT 515
AIZOWTIEELEELERER EIZH D, SENTAZEEMICIIT 5 e MOMIIEEIEA T 7 L OIEHIZD
WTTHIAT L, DR 2R M~ in silico 7N O FTEEMEIZ DW Ciim L 72V,

/N—Fv )L iPS #ifa i /O R~ D Ra< E B
EIR BT Takashi Ashihara
BEEMKERERIZAT - TEIkRE>42—  Shiga University of Medical Science

b bk iPS FRAE FR Sk O DRI 0D 22 A SRFL ST O @ A R ARTE R~ DI AR SN T\ a 20y, Z0ES
RPN A Y O F L DRI L R U IR SV, 2 a—ZFF /L (insilico) (& B /3—
F v /b iPS MR E KA (viPSC-CM) b 7= b9 AIAetE & . SR OMFED H I >V THERL T 5,

UT-Heart & AL \-ZEHI D10 S 1EEE
A #i— Jun-ichi Okada
HRARAERFESBIREEMER  The University of Tokyo Graduate School of Frontier Sciences

UT-Heart 130 AR O BB AV ELE 2> B DR £ TEHE LDEX BB T 2 A CHE—D~ /L F A r—
e N TF T 4 VT ANEY R 2 L—Z Th Y IR OLEERHMIC BT 2 L FENE A = — A - R
ERERK LD T D, AENEZE OBFEOBUIRZ WG T2 FIC LV | insilico D aEtEREM O WFRIZE
B ERABEMZ R T IR, FOBEERICBWTRDDERET =M TH A0 & iEwm LT,
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EIKYDHLLRD ETIL — TD1~HFHLLEIE
New R&D Models for Drug Discovery-1~New Trends

BUE, KESCKRMOBISEKPIE T, SEIEREHT, ZNETO LI RELE/BERLD
S VDETNEEZ AN E D/— T — w7 X D FEMEE BEEHET S X9
27> C&E Tz, ZHLEMET 5 X 9 IZ[HEIE Translational AFSEERED LA XV . 7/
LRHER ICT 215 L TER4A Gold Standard & SN Cx7=2eM (FiE) sHfiZz X o
Regulatory Science Z#:#5 L L 95 & LTCW5B, S BIZEMKZRT ) AFFEIZBWV T,
B 2l & L7z Patient-Centered #ff%8, — X D AETEEH O SN %23 Participatory
a2 BT DL 12> TE 2, H LW R&D E7/LTlE, 3o 0 ORfRE N,
NS T T I TRREOMEKE ., X HICBREEE LY — B AD% 1T Consumers
IZETIREN, ZNHDRO/NN— b F =2y FIHES a7 A0 X5 7k T
TuY s MICHIBR 7N R S D,

oty varoOMEEALIE, BRINTZOX I BRFH LWR&D ET ML D4 —T
a7 R L —3 g 2B 5 T~ M. Barnes f8i+% 2010 420 CBI &2/ E L= 2
LIl T, ZOXI I LVEIXITIER LTWe, WEFEENHIE, NPO &
MeEi b Lai® CBI & O — % k7K L7- CBI Work Plaza (Bl, ¥ Fv 7 7
A 7 > A CADU Alliance) @ Visionary Seminar & L T, AIEHIIC [FS D oF L
WR&D BT NVERD | T —~ & LIZWFEEH S 2B L, JedT L T2 2K [E BRI
THEmODODVVITIEERINTNWDEESSYVDOHLWRE&D 5 /L2 L5R_AEE L BT,
NENZBIT2E S DDA /) RXR—=v gy LHAESL Y Thbbl) /) _X—T g
Renovation [IZOWTOELE LMD TE Tz, BIEY / RX— a3 VA FEBLT H-DICE
ATENL . BIEAT PR ZTE T,

IOty a TR, ZORBREEE X B L R&D 7 /L O FREM: & [HE S A 5
HET D, ZOMEIX, IEELVME~X Vv —DEFELEEEZLNNRBER, ST L
6% 9 TR HFZEE O LWMEFEOMHACH S A h S EERBRETH 5,

ZE R & TH

CHVE IR R H i, N E BEE TS ORK~E A TR T 5 R&D
£7/V], H#E BPtL, 2014 4 : Bartfai T and Lees GV (2013) The Future of Drug
Discovery: who decides which diseases to treat? Elsevier/Academic Press:
Amsterdam

Xy Ko7 747 U ADE I F—&F} : httpi//join-ica.org/ws/14rdseminar.html

HEEA - #E E (ICA)., ZH == CGRRKRFRIHEA—T A /) RX—va g ¥
—). HN IE (B RFESE) . H ERE (EErsilR RECRSR) . Hd i G
ERHERT) . R SR B RFRERSAFSERT)



HEF: 2014410 A 30 B (7K) 13:30-15:00
B hR—IL

T+—hAMyi a3y

EOYDHFLLVRED ETI — TD2~THIZRAIFT
New R&D Models for Drug Discovery-2~Call for Action

IOty vait, SEHLOEREND, FOE 1L, IV OFH LW R&D £
T, ELITICT OHFENSHEL L, # LWHFFEER OESR, B LWEMAZE O E K.
FHLWR— =y TOEKIZED S, HEEALND OITEFEOIES THh D, D
HiE L7225 00
(1) F—FvasRL—a DD T Ty N7 7 — DS,

(2) HLOVHEMAFOHREEMR LA —7 v a—2DB,

(3) TEENZHMERFT D720 DA< D |
ThD,

2LV /) R_X=2a DL OOFH LWEMAEOA A=V 2RfEICTH 2 &
ThU, ZOTDIZBUEER SN TWDOIIEFICL D FTRROEE TEL TWD,
(1) Clinical Genomics/Omics ® A#f# ik : Nadeem Sarwar CK[E=—4 1), Risk
Management of Large Scale Genomic Studies (Tentative Title),

(2) S Y TREL 458 LV Bioinformatician DA A — : iR,
(3) BERWZFE LTz 3IRTPEOMENG OEBHEER LIS D - FEIARWH,

55 3 T, BUE D [E R FEORBR G O CREA SNV TW D AN OREEER T — &
Tate, BRRRIERERT — 2 BIEHT5 2 Lok o T, Bk, TREEHI. S
R, B RO I EE A D ST IRMARER (377205 p-Medicine) Z1REFIZ AT
FLWIES Y OFREMEEZ iR T D,

oty vaik, 7 AR E ICT ORI L » TRERIZT o« VXU b, BBk
#@hf“éé%[%%ﬁﬂkbtﬁi%®%0<0@4% CEER L BINEEE

Timmd D, BRAAHE NI E BN E LTV D, KRIZEBIME =0,

AEEOEESCEI 2 E ), 707 7 NMNIEREHEFET TH D0, FEMIX oY1 F
Hilil o X9l L TESL,
ICA (A N—fF7E0T) D k> 7 ~— : http://join-ica.org/ica/
B, ZOVA FTEANSIN TS [FES D OF L R&D 7 VAL HGEE I
—O&ERHNT, Ty v a rBEOBREERHI > TWD,

THFEA - 9 " (ICA), %E%%ﬂ HRFRFEA =T A ) R=varboX
=) YN IE (BUSKFETR) . R ER (EE RS, RO . i GO
Eﬂ@ﬂﬁ?)tﬁ¥ﬁk(%aﬁ%Eﬂ%ﬁ B,



HEF: 2014 4 10 A 30 B 13:30-15:00
BT HHEE

7A—hAMzyiay

HEEFEET—IR—ADOBME
Collaboration between computational chemistry and database

BiERE :

TR, MBI BT B SR T — H R —AMERR - ARSI, ENOEFIA T2 N EERFIE
FEEDO—2LpoTND, Kyl ar T, BET —#N—AZF A LTS A e R L OGHEAL T
BB L= T — A _X—ZADVERREIT > TS 4 L DA I T3 iE V=24,

ETL—3—: Al & Takeshi Ishikawa
RIBKZE Nagasaki University

EFEEHEICKAIBEEFAIRILI—NDER 27 E PDB AU RRFDZER
v} %y

€2 {83C Hirohumi Watanabe

H{L2HEF RIKEN

PERR X TN HOWDILTE I )51 S<Aa 7 BEIR, BB BB OZh A A Fih
TEOLT |, EOREICHENR b T, KT, BBEORE L EIEEZAW T e—7 00187
UBEOM AN TR —OZEM A FHE L, dT L BE O PDB RO 7GR IO JE 0
DV R A DEEED 5347 L el LT,

EF bR T—4~R—2R QCLDB II: ZDEMMEZR LS RICAITT
#F EB Hirotoshi Mori
PREDKELZFKE Ochanomizu University

B F ST —#X—A(QCLDB) i%, 1975 FIVHAEET, BEHNDOE LIRS DA /S—3
MR CEXT'EEFEOSLERT —F_X—AThD, [H#RatHAEWLE 8- A3 OEC, &b
O FIEIIFEBH 2 1% 5 X BT 2 FIELEL TEASND, AiEE Tl QCLDB OFF#E, 5% D3
BAZ T 7RI SO WD TR AT -3 L=,

EFREBHAZERLTHDFRESATLOMFSRE
#Z& %F Manabu Sugimoto
HEARKZE Kumamoto University

53 ¥ DFEFIRIEITZ O SUSMEE MR RIE § D HER 1 Thd, A TIE, B IREF R OR R
EERLT = N— 22 Bl 58010, BHREBRIRBIC A S FIRRFIEE L JREE
PERRAT IR R A AR T2,

HRIERHEICKIE—REILDINGFT—EIR—ADIEE
mHEXES Maho Nakata
HILZFHRFA  RIKEN

B RHEEEE M ST/ Ny T DT —H_X— A& B L TV 5 (http://pubchemqc.riken.jp/), PubChem
MO FOIEHREEUSL G R E LR BIOBIEIREHE T 720 DEBE 15 FoFREA
BHL T,



http://pubchemqc.riken.jp/

HEF:2014 &£ 10 A 30 H 13:30-15:00, 15:30-17:00
B/Ar:401
TA—hAMviay

ek iPS #ilaEE S LHilaZ ALV =R &£ HFMICH T H/REICEITIER - FEX RS
Opinion- and information-exchanging public meeting for issues in the drug safety evaluation
using human iPSC-derived cells

BRfERS

E, ERIPS MIREHRREEMREZRAV-ERZEHTMICEAOARITENTNNS, Z2MEIC
BLTIX/ D1\ OEF—RIETHEIZH A HY . BAREHEBFRS (USPS), ERIPS
MR ATeME M@oY Yy—27 L (TF2), BERFER iPS IDFHREEER (U-iCSA) 72 & H{AR
TRBAEFINFRICERNEDON TS, KI+—HRAM 2y a0 BHIE, EEADIE
BERYLL, BRI OHEENIEZ SREERICEITERET HEIHD,

ETFL—H—: EX =B Norimasa Miyamoto T —+H#zt£#t Fisai Co., Ltd.
f£H %% Tomoharu Osada
HHKE LSI AT+ TR LSI Medience Corporation

WE #MF Junko Matsuo
HXetHBAREE  Shin Nippon Biomedical Laboratories, Ltd.

$—#F 13:30—15:00: thiPS MifEMESEMBO RIS AIZFEF1-3RE

L. [e & iPS ffa sk o Fmkimid <J
[E N7 PR R dn i AEMFIEAT SREEET B ARk ik

2 . [ Using Human Embryonic Stem Cell Derived Cardiomyocytes Assays to Predict
Cardiotoxicity] Eurofins Panlabs Inc. Dr. Jesper Andersen

3. [NANART 4 W BE—DILT 4 —I)v RIRT X VERA~OIEA]
TNT 7 Ay RPAx20T 47 4 v 7S s Hk ek

4. [e b iPs ffid i kAT~ 5 & A
ARt BFJEAHD LT ZERs JF b B ek

5. Te b iPS Ml B KT O B AR R
ESRVAVSE SN ST e SISO St S I Al e

6. [t iPS e fRARRE M~ D I & R A
T—H A RS 7o — L OV EHIERR SRS mA EE Je

7. KRAVERFEAT ORI D S5 L AR

MINPAN= =N
8 . I‘A\/\p‘ [wliiil

$_H 15:30—17:00: £k iPS #ifg k& EMIAIZENS A IC@ (-3 T ERRE
9. LMED in silico modeling OWFFEH D FF & AZ P
1 0. [EM%E Yt TRiid % 7289 @ Cellular Motion Field Imaging #D#EZR]
Vo EtE AT o A EEa =y N )l Rl g
11. [FA4TRNAA A= T DTN BLOES % OME]
REWEMGR A SE T 7Pz 22— IR FE ek
12. (A2 V—=7ICHVWL N D IREMEZ AR L, ZOiER]
IR b =7 AR S AT AHEW AW #E ek
13. TEAT 47T ay ¥ A2 3 DAKEBRERDFZRICHIT T
KRR KRR TR 2% /MRS BMT N 7 U v B Bk BIa s et
14. [k b iPS #IfEHE LA Z AW =25t — B AICB L CoIUR & ]
A AE - AN ARRASH B —ERE e 52 A

7 = L2\
1 5. BAETH



HEF: 20144 10 A 30 B 13:30-15:00

WAk 406
A —HAMzviay
FPHTEITRIE
Drug Discovery in Academics
FRERE:

EE A—ToA/R—=3 0 EWNSBDHEITTHATITERELERDGENEFSIZE DN
T, COESELTEEXZRICBVWTIEIHEINE NDDET., F-BROEELENT
BFETHOH-NMAREESR . BREBEELLEDNAAEZEZ~ADITVvIFT7ITORENH S,
EEGMEHEOBRMLIEBIEHTEELLLTND, —A7HTITICBLWTEEKRET
DHARZESHRITETLTOODRELRBELLHO>TLS, I I TBGEAEEER
BHRERICEVTHRIEX BB ENRESNTTHTITOMR L —XEFEERIZED
T DA RA—RLT =, BK TLO (XM BEABORRELTHZLDEEZRELT
ETWS, Rty arTIRINL A ENTRYBEAERBN LTINS, S50 4—T o4
IR—=2 3V DIREFBIRRT OO T4 RNy avELi=Ly,

ETFL—%—: A [EMR Tsuneaki Sakata
KEKEXREREERIEHER

Graduate School of Engineering Science, Osaka University

He pEBL Shigenori Tanaka

P RFERZER AT LIERER AR ER RN EEMFHE

Graduate School of System Informatics, Department of Computational Science, Kobe
University

HIRKZIRIT ZEFEEICONT
University—Industry Collaboration at the University of Tokyo

HRKZETLO RIRBUFZRTE LR BER
Takafumi Yamamoto, CEO & President of TODAI TLO

A, ENLRFEMENS 10 FHEZAZ 5, @EE OO FTIE, BRI 5 E RS TI,
ZO0FEMTEATLEZALESZ AN, —FTHELHEILL>oH D, Ry a Tl S
FERENC BN T, HKROIERAITWRN b, B KPICIT D EFEMEIEE), 0 /5 SRz o T
BURRZ TLO DIEB AN T 5, WEKZEOFEENEFZENT 2500, FEREETEIRS VNI A ) R—
a T EGT BN, £, ZOEBEHEET S0 0OR MRy 28, FEER - KE (BESLIFEFRTE
Te) ATEUZB W T EZIZHFET D0, iz, EOX D RBIEOFRENREZ LN NEWV ) HIZE R L.
At OEFHEEREI O H Y Iz oW T a B L7zu,

T HT I T FAIFEEH D 12D DA ZE BRI = DE Y R
Activities of iD3 in the Drug Discovery Support Network for developing innovative drugs
based on academic researcher’s discoveries

() EREBPIZEN AIRIEBIE REAESESR &7 &
Tohru Takashi, NIBIO, iD3

BIERS — XT A T TIIRBIEN DV . THT 27 OIEBEF AR T 5 & ZABRKE W,
BRI RII T H T I T ABROER A B L, Al (L0 22 572 DICAIER T — R~
—ZPLE LIEEELAAEL TWD, TNETIC20 BT —~ZAIEEERY FU—2 D
KT —~ & LTRIREE TV 2 & AR E D a—TFT 4 x—F —N7r =7 <3
— V=L LTHRAL T —~ 2D TV D, AR EBIE S OB Y A & 2 E TOIRE)
Wz FEIT 5,



HEF: 20144 10 A 30 B (K) 15:30-17:40
B HHEE
7+ —hAMzyi 3y

% 8[E FMO BAIRE [F/N\(ADFERET 1]

Molecular Simulation and Design for Nano- and Biomolecular system

BifERE :

F8ml &2 A4, FMO OBIXE L ISH O F 2 FHT TWA A FT ZHRF LT imnd
FMO ORI, AIREM:, FHEES R P2 RF W2, 5e EOBWHFEEHSD Y 7 b
BRFE. QUMM IEDOEZE A, tOFHEHIEE MO EOMAEDERE, V7 b« FiEfR L, &
S, T IR F T AT A~D FNO & BIEOFH B LFEFIECOWN T, RWDIZE R L7720,

ETL—4— A EA Yuto Komeiji
EERMREARMNAA AT HILEATRERFT
Biomedical Research Institute, AIST Tsukuba Central
8= =¥ Kaori Fukuzawa
AARAKFEMFESFER School of Dentistry at Matsudo, Nihon University

F—REEEICE IV VEHRET 1
EMH B Yasuteru Shigeta
FURKZE  University of Tsukuba

FBER S0 7 EREE ORI T €, B—HEEHE, 28 Ialt—rvay
DRFET L2 B U= e OB 2 8045, MO OFERZT T . BERRUGHRNT, MD
VI a2l —va kB FURTEN et HWEHES, FEEAR I OWTEHET
HTETHD,

ABINIT-MP O TOEREIZDLNT
2 AME  Yui Mochizuki
IEKE  Rikkyo University

ABINIT-MP 7'&2 777 LD EIE OBHFSRBL, FFICH 2 2 B 2 — 2 ~OBHE & HEREFHmIZ DU\ T
BT 5,

l;{wuc_)l E{-I-E&Lj’n'fa/_\ ABINIT-MP DBAF L AEXhR
BILSHRF 54 794 T REMEEHEtL > 4— RIKEN

ZHUE T ABINIT-MP I HEEE L CE 72 FED ¢, #7IZ Poisson—Boltzmann SRR EEDW
T-IAIEE T L & MO 1E & OFEEEICR L TR OEB 2/ L. 5% ORISR~ )G B I
DOWTHEHT D,

FMO %EZ RV - DRFE-PAICS DR EEGRIFEADIGHA

Bl & Takeshilshikawa

RIEKZFEHELHRAMER  Graduate School of Biomedical Science, Nagasaki
University

HAIZINET, EMOEE 72 7T LD—> & LT PAICS DRI A HilT 5 & 3kic, E4 - 3K
Lo T AEGEESE COIAMIE A D TE -, Sl OO 5L, Rl EA2
W E O E AL, QUM IE~OEE, 77U R ORI ~DIS A7 I LT
%)o



ZLI—F 4y 7y ay
Fa2—MUTIH



RBP4 7 I =T 0 7 GESIBAE)

(CBI #2014 FEREF VLI —FT 4 Ty a )

HIF 0 2014 4210 A 27 H(H) 13:25-17:30
250 AU BHER CROCELS ) K AR 4-1-1)
T HEER R EY TR (CBL %) FREEEFIER

BfERE

RO HEE T EAEE] ORI S, bWttt 2 @ik L Cofr) Rk~
ZALTND, MCKEETIE, kAW E OMHAFE BT 2 220 AR, EOEEOH
EHZTHEMIATVD, (LEWFEMEREIL, AIZE IR Z RV TS B AR O 17t
S FER DR GIEERBEA~ L RS 5, (WP %X REACH, TSCA, (b IESEDEE
FNZIE Y KD S bBifl 2 27 V7 LadhiE, eEEsaEa kv, £, %
BWERNPSAERICED S ERERHOZ VT RRE LR L, S5, MRIZRDbD b
LLTHAESNTE-E8MS . BMEHEOBLEDG E U T bHEM BE B TIERREGRE KV
RN S, WET FEBriZz TR e Laitko w2 <, MeAam o BE)
Ko MbBW & OIFRHMY) ~E RE B LIZRROELRIZE 2 5 2 & 13 TN
7RV O0h D, ZOMBEE Y VT TR NFEE L TaryEa—2 &R sErkt
ATEE SRTW5, BAYINL, B8 LVBREOMEST Tho72b 00, KTk
BHAHIICIB VT R D REREHRZH O NS, TOEERITITURITHRL TV D,
TORIREEZT, RATIEa 2 — 2 ZRBAICERY AN TEFEEMES
(Computational Toxicology)] 72 2R EMNILHH N -T2, HbEW & OIIFRH) 125
SbLlnarta—2 KoM HiBEESCY — 7 v a v PENRILD B0 | (LAY
T DRY MHEICHB N TE L OISR E AL L 20H 5,

—HFTHARTIE, BCKREOEEEICHL b LT ar v a—4 2 AV st ~o
B MAITFELE STV, ZRETOREDLE L2, V—7 v a vy 7EDIRE LT
EET, RO 7+ —bEERLRVIRETHD, ZOL ) RNEZTHET X CBI
F2NCT RHRFBEES) IRSOARRBRO bz, AR ZOMEEDF v 7 47 I —
T T lieD, BRTIIHBOMIESE LD DT, FRETIED > THIFERRZ %
F LD IOHHDOE L L TORENIME L TV, IR IO e O B 72 B BT 5 A
FHRFBEIET] SV LWFRICBI L T2 <ftim L. ENSCES O #RE 28 L &
253E0Yn L L TOREEHS L2 E-HHME LI, ZOEKTYH, 4EO
Xy I AT I =T 4 7 TITFHEBIC X D @I TR~ O BERRE S, BRI~ g i<
B, EdscE B E LesEan kv e Ex b,



A=/ NN

1. 13:25—-13:30
FERLNRE 5 TSRS

2. 13:30-14:00
[ 2V 22 XD ER PR O L aVERHE & . Z om Bicmd 72 [ERR 3L R
AEITEFE (FEINLEE S & 5 AR FERT)

3. 14:00—14:30
[FEZEFIT BT DR E O BEBEME—R5 | R SR ENME 2o\
VEfE—T (R KRR 525

4. 14:30-15:00
[(RA DT F ey U =T fRITIC L 2 BB O T
BT T (ESLBREIHFIERT)

<15:00—15:10>®

5. 15:10-15:40
e K iPS Ml RAT IS 2 O 72 AR il Al — BRI 28 —)
A (ENZEE S R dn i AR FEET)

6. 15:40—-16:00
['TRI (Toxicity Risk Index) (Z & % Idiosyncratic Drug Toxicity ¢l
KR (R LR

7. 16:00—16:40
BRI O AN S L B, B X 2N A 2 ERAENT & )
BiHiE KR (A ) as—H)

8. 16:40—-17:25
ROMI, 4 ROEE 5

9. 17:25—17:30
B DFE
INERBHE (ERTERSP)



FMO #+552%
RIFERF TR AL HOHERE DB ST &
FRD FMO FHH%IEY 7 F'FU"E GAMESS % iU =it iiged

HEF: 20144E10 H 27 H (H) 13:30-17: 30
BT ZU—FR— LR 401

BEAN: 304

AR ALAnIe (MPERT) . HHEETE GO TERT)

TurZh (TiE)

1 %% (13:30~15:10)

FMO 7£D 7

BIZECHANTORERE Bt ., W7 VE) OFi
GAMESS-FMO D

2 F¥  (15:20~17:00)

FMO #&E34EY 7 bv =7 [FUJ OMRELEVTF
TNV HRE VTR 2 22 F MO O FEH

2R yE- VH Y FEARET VORELERD 7T 71k

3 HEELE  (17:00~17:30)

B & SRl

Sk 1p

HEEFIX, Z2MESEENFEST 5/ — XY 2 (64bit Windows /XY 21 1 A
£U 2GB LI L) TITWET,

cFHAZ GAMESS O XA F U7 a7 T 564y M) #Fm— KL TIELL @)
VBT 52 E2MERLTRBWT FEW,

GAMESS (3 F 72 Web ¥/ R TH LiAfe L, email TRATU—RKRESNTE T,
FD®RIZHE T r— R TXET,

http://www.msg.ameslab.gov/gamess/

-TINKER (/;%7' w77 ) @ Windows DA F 1V 7 r 757 564 By MiR) %,
http://dasher.wustl.edu /ffe/7> X > m— KL, ELLEfETSHZ L ZMERALTE
WTFEW,

- FU OB %, MateriApps (http:/ma.cms-initiative.jp/ja) T “fu” ZH%E L.
Zyrm—RLTFEL,

Fyrma—R7 7 A NVEERT S E fu-28Dec2013 7 AL A —RNTEET, 2212, E
17 BT 0 77 200 E R E—ADRND SN TWET, SEHREICHZEL TBWY
TRV,

FEE 2 ToTa s T L07 402 —L, CRIATEHTFIZENTFIW)

SNt . mR
A&« CBL %4 2014 £ REFHH R



ARy —FReyvay

SS-1 BRAKHIERL Y 2T A

SS-2 #kXexth ipS —HF )
iPS BV R X RIS

SS-3 HANA FR—RkRA &4t
geneXplain GmbH

SS-4 F=F> 57 /uaY—X GmbH
YL by NI Z2ANLFY AL A GmbH
NAFYY e ALY T 47 14 v 7HAREH



MRANSHZBIEY AT A AN —REzyYyaY
MNUZT 4w D e PTO—FICKDEERRBROEEMDQ L

Bi: 108288 () 1400 ~ 1530
@ 90—m—)UfclE 2 MR
ER: RBAF BEHER YU w8

BRRaNo, EEBFEAEDRINESED THEWDDRIATY, 7/ ABRBICKD. ZORINEROKIZ
BEEDEFSINKULED, IRRIFRLUTEFERLTNDERIEZAFEA, — 7. BROEEMZELEITD
EHICHBERDIBERSERZIXITED., ZOECEFANICIENLTNET,

oT. CNEDOBMILTIDIBERZEED DVNENITEAL, BRENENS<HEEZECRESET
REZTOMEMY « ERUNEFT O TNE T, EEGRFEEDLENS MRICENDIETOREREN C
NS DBRORBOBRANBIEN D DORRIC T DISEBEEREAREY AT AEHEITDICEN
TENIE, BUBRERBRENTZAET, PROUS INSTITUTE SYMMETRY (&, COXIBERIRT
1y D« PTO—FICKD, EERBBROLEMD FEZRNIBRENSEERMAAESZIEYXTATT,

Aty Y3 TIE. PROUSINSTITUTE SYMMETRY OPT2REHNICHKEDCENTE, DDOEESRD
FROEEMEBEICEDIBZES FEYVIRTHD RSy T « UMYV 3 ZUT ] & TRDICK

SHEOFA) ZRO LITET., ARBICEEERD. EERBREOEENSV—T T« VIICEDE
T. H5DDRARDBAICENDDIZDIRICERANICSEICRERDIANETCTI, ZIDIHRDCEREER
/FBHLUTNET,

Er A

14:00 — 1410 DIENEEERHEEIY AT LAOMKEM

RBRF
BEHR FW B8

1410 - 1445 Next Generation Drug Repositioning Strategies
Prous Institute for Biomedical Research
Vice President of R&D Josep Prous, Jr., Ph.D.

14:45 - 1520 US FDA/CDER Practices for ICH M7 (Q)SAR
Computational Toxicology Analysis
Founder, OmnyCorp
7t FDA/ CDER LikiEi&
R. Daniel Benz, Ph.D.

\ 15:20 - 15:30 WS35 /

KRASHZBIEYRTA ARIT—REYYIaY




Next Generation Drug Repositioning Strategies

Josep Prous, Jr.
jprous@prousresearch.com

Prous Institute for Biomedical Research, Rambla Catalunya 135, 08008, Barcelona, Spain

Keywords: Safety and efficacy profiling, drug repositioning, in silico drug discovery,
chemoinformatics

Over the past decade, and despite major advances in new technologies, the pharmaceutical sector
has witnessed how the number of new drugs introduced in the market every year has stayed level
or decreased while the cost of drug discovery and development has significantly increased.

In this context, drug repositioning — aimed at identifying new clinical opportunities for existing
drugs - has emerged as a useful strategy to overcome the productivity challenge in drug R&D
thanks to its associated diminished risk and cost.

In order to maximize and accelerate drug repositioning strategies, Prous Institute for Biomedical
Research has developed SYMMETRY, an innovative in silico solution which enables the generation
of new research hypotheses and predicts with a high degree of accuracy the pharmacological and
toxicological profile of small molecules, supporting decisions in the design and optimization of drug
candidates.

SYMMETRY is applied based on a combination of Prous Institute proprietary data (from expert
analysis of patents, journals and congresses), public databases and experimental information and
provides a wide variety of potential approaches to drug repositioning including:

- Molecular mechanism of action and indication discovery of new and known drugs
- Phenotypic and therapeutic activity reprofiling

- Indication discovery based on gene expression signatures

- Indication discovery from similarity of adverse effects

- Structural repositioning of known drugs

This unique Prous Institute integrated approach to drug repositioning is based on a series of
proprietary algorithms and models including a Global Mechanism of Action (MoA) Model which
predicts the potential mechanisms of action of small molecules. It is trained with over 1 million
compounds covering 600 mechanisms of action, including both targets of therapeutic interest as
well as those related to toxicities or adverse effects.

The development and validation of SYMMETRY’s along with case studies of the platform’s
applications in drug repositioning will be presented during the seminar.
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US FDA/CDER Practices for ICH M7 (Q)SAR

Computational Toxicology Analysis

R. Daniel Benz
Dan.Benz@comecast.net

OmnyCorp, Rockville, Maryland 20853 USA

Keywords: (Q)SAR Computational Toxicology, ICH M7, US FDA/CDER

The US Food and Drug Administration’s Center for Drug Evaluation and Research (FDA/CDER)
(Quantitative) Structure-Activity Relationship [(Q)SAR] Computational Toxicology Group (QCTG)
was first established in the mid-1990’s. QCTG has been an applied regulatory research group that:
1) compiles very large databases of the results of toxicological and clinical testing; 2) develops
consistent rules for converting in vitro, animal and human experimental results into numerical
values for computer analysis; 3) evaluates (Q)SAR software such as Symmetry; 4) helps develop
toxicological and clinical effect prediction program systems through collaborations with software
companies such as the Prous Institute for Biomedical Research; and 5) provides FDA/CDER safety
reviewers with computational toxicology evaluations for drugs, metabolites, contaminants,
excipients, degradants, etc. QCTG predicts quickly and accurately with in silico software in vitro
and animal toxicological effects, as well as adverse human clinical effects of interest to FDA/CDER.
Making use of (Q)SAR tools can speed the development of safer drugs by rapid identification and
elimination of safety concerns for APIs, metabolites, and impurities.

In June, 2014, The International Conference on Harmonisation (ICH), Guideline M7: Assessment
and Control of DNA Reactive (Mutagenic) Impurities in Pharmaceuticals to Limit Potential
Carcinogenic Risk was released at “step 4” as recommended for final adoption. This is the first
international guideline allowing the option of using in silico analyses instead of performing certain
laboratory tests for demonstrating the safety of drug impurities. ICH M7 offers the option of
performing (Q)SAR analyses for bacterial mutagenicity for the qualification of pharmaceutical
impurities if actual laboratory testing has not already been done. The FDA/CDER QCTG follows
procedures that are consistent with ICH M7 for its computational toxicology evaluations.

This talk will present many details of the current practices that have been used by the QCTG. For
the ICH MT7-related consultations performed for FDA/CDER safety evaluators, QCTG provides
predictions of the likelihood that drug impurities may cause mutations in the strains of Salmonella
typhimurium and Escherichia coli specified by ICH S2(R1). (Q)SAR predictions are made for two
separate endpoints, one focused on laboratory testing results of Salmonella strains sensitive to DNA
G:C base-pair mutations, and another based on testing results of Salmonella and E. coli strains
sensitive to AT mutations.

ICH M7 calls for the use of two different computational methodologies and also the use of expert
analysis in creating bacterial mutagenicity (Q)SAR predictions. For internal FDA/CDER
evaluations, the QCTG has used the results from three different software systems and both
methodologies, expert rule-based and statistical-based, to increase the sensitivity and negative
predictivity of predictions and to increase the number of test chemicals for which valid overall calls
can be made. Data demonstrating the value of using more than one software methodology and
system, and tables showing how the results from multiple methodologies and systems are
interpreted to arrive at an overall prediction by FDA/CDER will be presented. In addition, the
QCTG practices used to combine the results from the individual G:C and A:T models to make a
summary prediction of potential bacterial mutagenicity will be explained.
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Accelerating Disease Research & Drug Discovery: Case Studies
Using Human iPSC-based Models

Eugenia Jones, Blake Anson, Susan Delaura, Dave Mann, Vanessa Ott, Pat Brooks

Access to clinically relevant human cell models has been a significant limitation in the elucidation of disease mechanisms and
the development of novel therapies. Induced pluripotent stem cell (iPSC) technology offers the potential to develop such
model systems. Since their first description in 2007, iPSCs and iPSC-derived tissue cells (e.g., cardiomyocytes, neurons,
hepatocytes) have been created from donors representing a wide range of genotypes and/or disease phenotypes. In many
cases, iPSC-derived tissue cells have been shown to recapitulate the donor’ s biology in vitro. These findings combined with
the recent availability of industrial quantities of highly pure and functionally relevant human iPSC-derived tissue cells is rapidly

changing drug discovery, development and safety paradigms.

We have developed a cell manufacturing pipeline to produce industrial quantities of highly pure and functionally relevant
human iPSC-derived tissue cells across large donor cohorts. Specifically, we have developed human iPSC-derived
cardiomyocytes, cortical neurons, astrocytes, midbrain dopaminergic neurons,
skeletal myoblasts, hepatocytes, endothelial cells, and others from both apparently
healthy donors and donors with disease phenotypes of known and unknown
etiology. The iPSC-derived tissue cells exhibit relevant biological characteristics and
functions, can be manipulated through genetic engineering and/or transient
expression of gene modulating agents, and are rapidly being employed in various
approaches for disease modeling and drug screening. Here, we present data
demonstrating the use of human iPSC-derived tissue cells for a variety of

applications, including (1) cardiac hypertrophy screening, (2) Alzheimer’ s disease

modeling and screening, (3) viral infectivity studies, and (4) glucose regulation and

diabetes drug discovery.

CELLUIG’ + Cellular Dynamics International (CDI) is the world’ s largest producer of human iPS cells and
g iPS cell-derived cell types.
1 Dynamics P

international & Partnership with iPS PORTAL, Inc. enables access and support for CDI’ s products in Japan.
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Upstream Analysis of gene signatures by geneXplain platform and BIOBASE databases

~ How to identify master regulators of the biological process of interest ~

Edgar Wingender

CEO, geneXplain GmbH, Wolfenbittel, Germany

Professor of Bioinformatics and Director of the Department of Bioinformatics, University of
Gottingen, Medical School (since 2002)

Generating high-throughput data sets became a standard approach to characterize the status of a
biological system. For instance, monitoring the transcriptomic signature of a tissue is the typical
means to characterize a certain disease state. But still today, the most of evaluation application of
the data provide merely descriptive pictures. To overcome this, we have developed our proprietary
“upstream analysis”, which is a knowledge-based bioinformatic analysis of gene expression data and
aims at identifying master regulators of the biological process under study.

The “upstream analysis” has been implemented in the geneXplain ( )
platform, an online workbench to run the daily computer applications in List of co-regulated genes )
life sciences. It comprises state-of-the-art statistical methods, —
bioinformatic and systems biological methods, integrating public domain, [ Retrieval & analysis of )
own proprietary as well as commercial third-party products. The | regulatory sequences
geneXplain platform also contains a user-friendly workflow management T——
systems, which allows the user to compose recurrent tasks including their [ TFs responsible for
parameterization and store them for later re-use. | Observed gene regulation |
v
The “upstream analysis” applies a systematic and sophisticated analysis of L
the promoter sequences of co-regulated genes. For this, the BIOBASE L IPSLLeamIOT NS )
TRANSFAC® Professional database, the gold standard for the identification —

of transcription factor (TF) binding sites, is used. Together with geneXplain
algorithms, promoter models are generated that are usually very specific
for the gene set under study. From these models, the TFs involved are -
automatically inferred. In a next step, the pathways controlling these TFs [ Candidate drug targets or ]
are generated with TRANSPATH®. Usually, these pathways converge at biomarkers

few molecules, so-called master regulators, which are promising targets

for further drug development, or which by themselves (or their effectors) may serve as biomarkers
for the process under study.

Master regulators

To validate our upstream analysis concept, we took a publicly available data set of IFN type Ill
induced genes in human hepatocytes as a model of HCV infection (GEO dataset GSE31193). Among
the TFs regulating these genes, we identified known regulators such as STAT and IRF factors, but also



several novel factors, interesting research targets. Starting from these TFs and applying a graph-
analyzing algorithm to the signaling network represented in TRANSPATH®, we found several master
regulators, such as, TLR3, TLR4, MYD88, RANK, TICAM1 and PIK3CA. Interestingly, the genes of these
potential master regulators were also the IFN type Il induced genes. This suggests positive feed-back
loops operating during HCV infection and the subsequent host response, which is known to involve
pathways where the identified master regulators play important roles in.

As an example, we show a network for one of the master regulators, TLR4, which is part of a complex
with several other proteins (top). The blue symbols represent TFs, upstream of which the network
has been analyzed, and the green color is for the intermediate molecules suggested by the graph-
analyzing algorithm to trace back the paths from TFs to the master regulators.

Master regulatory molecules can be considered as potential biomarkers or drug targets.

A specific module, DrugExpress, in the geneXplain platform can be used to check whether the
molecules in focus are regulated by any known drug.

DrugExpress is a collection of genome-wide transcriptional signatures of drug response. It contains
sets of genes that significantly change their expression in response to treatment by different drugs. It
originates from the Connectivity Map (also known as cmap) project developed at Broad Institute,
USA (http://www.broadinstitute.org/cmap/).

At present, DrugExpress provides 642 sets of up- or down-regulated genes for 321 compounds
grouped according to the classification of the respective drugs (for example, “anti-inflammatory
drugs”).

Any molecule or list of molecules can be mapped to the DrugExpress ontology to be compared with
the gene signatures of drug responses. The found matches may result in intriguing suggestions which
of the 321 drugs can affect the expression of the molecules in focus. For example, mapping of
disease-specific gene signatures to the gene signatures of drug responses may lead to suggestions
which drugs can be potentially used for disease treatment, which may help to generate hypotheses
for drug re-positioning.

In the use case described here, we have mapped the list of obtained master molecules onto the
DrugExpress collection and found that many of them are regulated by one or even several drugs.

BIOBASE
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AUTOMATED PATCH CLAMPING FOR MASSIVELY PARALLEL ION CHANNEL SCREENING
Nanion Technologies, Gabrielenstr. 9, 80636 Munich, Germany
Andrea Bruggemann

Further development of existing automated patch clamp devices and introduction of new
systems widen the range of possible experiments and increase throughput. This meets the need
to have gold standard electrophysiology compatible with primary ion channel drug screening
requirements.

Here, we present chip-based approaches, which allows for parallel patch clamp recordings
without compromising neither data quality nor sophistication regarding technical features. Us-
ing microstructured glass bottom microtitre plates, recordings from 768 cells can be performed
in an automated fashion with one of the platforms, the SyncroPatch 384/768PE. With the de-
velopment of a miniaturized, modular system, the SyncroPatch 384/768PE, and its integration
in fully automated robotic platforms, all the advantages of the chip-based patch clamp tech-
nique are now completely realized and implemented. This indeed enables highly efficient, par-
allel ion channel screening with the chip-based approach in the industry standard of the mi-
crotiter plate format. Success rates achieved are routinely over 85 %. A full run of 768 cells for
dose response analysis takes about 20 minutes, delivering several thousand data points per
hour.

While cell usage is of little concern when using standard cell lines such as HEK cells, it becomes
a crucial constraint with cells of limited availability, such as primary or otherwise rare and ex-
pensive cells, like induced pluripotent stem (IPS) cell-derived cardiomyocytes or neurons. Data
will be shown recorded on both the SyncroPatch 384/768 PE and the Patchliner platform, with
which up to 8 cells can be recorded in parallel even in the current clamp mode.

Stacking the solutions inside a pipette and rapid application to the cell allows a fast and ac-
curate solution exchange (<10ms) and exposure times (<200ms) utilizing the Patchliner platform.
With that procedure, we could reliable activate even fast desensitizing receptors such as nA-
ChRs, as well as the more slowly acting GABA&Rs, repetitively. To test, whether different tem-
peratures affect PAMs of nAChRs, we used a heated pipette to increase the temperature of
the added solution and then rapidly applied to the cell. Currents significantly decreased with
increasing temperature, supporting the idea of the strong temperature dependence of allo-
steric modulation by PNU-102596 on nAChRs.

Taken together, the devices are extremely versatile allowing for fast external perfusion, internal
perfusion and temperature control, supporting high quality recordings from a multitude of dif-
ferent voltage- and ligand gated ion channels, cell lines, primary cells and even organelles.
Reduced cell usage, increased throughput and integration into robotic environments improve
cost efficiency, preciseness and are speeding up the whole HTS process of drug development.

Automated Cytocentering™ Patch Clamp Recordings of Primary and iPSC-derived Cells Open
New Paths in Basic and Applied lon Channel Research

Thomas Knott', Olaf Scheel', Stefanie Frech’, Dirck Lassen’?, Peter van Stiphout?

1 Cytocentrics Bioscience GmbH, Joachim-Jungius-Str. 9, 18059 Rostock, Germany

2 Cytocentrics BV, High Tech Campus 9, 5656 AE Eindhoven, The Netherlands
* Corresponding author. E-mail address: o0.scheel@cytocentrics.com

In recent years, automated patch clamp became a standard tool for drug discovery and safety pharma-
cology. Several high and medium throughput platforms offer seal and recording quality sufficient for
generating routine results when using recombinant cell lines. However, when primary cells or induced
pluripotent stem cell (iPSC)-derived cells are used, most available systems are stretched to their limits:
low seal quality does not provide for a proper voltage clamp necessary to identify all relevant ion chan-
nels with a sufficient signal to noise ratio. Special non-physiological buffer compositions are often re-
quired to allow seal formation and stable whole-cell recordings. These may interfere with the channels’



regulation leading to non-physiological channel characteristics such as altered activation and inactiva-
tion kinetics or non-physiological shape and duration of action potentials. Moreover, most automated
systems require a high cell amount, a fact that frequently prevents the investigation of native cells.
Contrary to previously deployed automated patch  tenventional Patch clamping

clamp platforms the Cytocentering™ method fea- / s el e

lass |
tures a real patch pipette, which is surrounded by rgn:uem ,//‘é ¥ o
a second concentric Cytocentering™ channel @’ ¢ (\
and both are embedded in a microfluidic quartz 2

covered chip. This unique design enables the
emulation of the manual patch clamp process by — Automated CYTOCENTERING technique

sealing a cell at the tip of a pipette (resulting in .
stable gigaohm seals without fluoride containing e

intracellular buffer). Only 150 nl cell suspension 3 E}”Jﬁaii';g %
is consumed during a single experiment. With its %\E —> !

VTV VgV

additional features such as the continuous bi-di- Cyapatch™  prssune suction recording
rectional and fast perfusion system, intracellular i 0 roohar o, ace xtacaar ckion)
perfusion, temperature control as well as the flexible and interactive AssayDesigner software, Cytocen-
tering™ patch clamp offers flexibility and data quality, en par with manual patch clamp for research of
primary cells or iPSC-derived cells.

We present current- and voltage-clamp recordings of freshly dissociated rat dorsal root ganglion neurons
(DRG) and of human iPSC-derived cardiomyocytes (Cor.4U® by Axiogenesis and iCell® cells by CDI).
Moreover, the Cytocentering™ channel can be used to apply mechanical force onto the patched cell to
activate mechano-sensitive channels, as demonstrated by whole-cell voltage-clamp recordings of Piezo
channels in Neuro2A cells.

The integration of a traditional glass pipette into a microfluidic chip has overcome the limitation of other
automated patch clamp techniques and the benefits of an automated device were successfully com-
bined with the quality and flexibility of conventional manual patch clamp.
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Life Science Knowledge Bank

Knowledge W Station LsKB

LSKB Life Sclence Knowledge Bank

Chemicalgenomics

ntegration of Public Resources and tn-house Data

The LSKB (Life Science Knowledge Bank] is an information powerhouse that accelerates new drug
discovery and functicnal genomics research. The core technologies are annotation management,
data analysis, integration of public data, and management of in house knowledge. LSKB also
continually grows and improves every four months with software updates.

For chemists, LSKB provides a chemical index containing
60 million non-—redundant chemical structures, and links
information such as pharmacological actions, target proteins, z

o o 5 = 5 e 2 3 Annotation SEasSes
protein binding ligands, bioassays, activities, etc., within our o and
unique search system. ame

For biclogists, it offers quick access to data on genes, Seeds and Protein
diseases, tissues, and genomes. It also offers microarray o el
support tools, annotation, and built-in statistical analysis

processing for NGS and microarray data or data mining
for locating target proteins. There are also a variety of
data management tools for experiments, phenotypes,

and annotations—-important features for genome based ki)

§  Statistical B pesiils
studies. Ayt

LSK® is one of few databases in the
world that can perform searches bg proteiw
fumatiow and bg chemieal structulre

Stwmplified, Accessible nformation from Multiple Sources at Your Fingertips
LSKB provides annotation information about genes, proteins, compounds and their structures, assay
activities, and direct links to scientific publications and literature. Within just a few clicks, you have
access to comprehensive data on 60 million chemical compounds and information painstakingly
gathered, organized and reviewed from 60 public databases, related to genomes, compounds,
diseases, and organs. The data are separated by human, mouse, rat, and zebrafish.

The user is empowered with a variety of search and analysis functions to perform a multitude of
tasks, including predicting the functions of proteins and compounds, searching existing literature &
publications, and predicting the functionality from a single, or from multiple, chemical structures.

LSKB consists of two main parts. One is called "BIO Knolwledge", which includes the database,
functions, and tools for gene and genome research. The other part is the *Chem Knowledge",
focusing on drug discovery and chemical research. LSKB always provides you with the information
between chemicals and genes, proteins, and diseases. This system creates a bridge connecting
information between the world of the chemist and the biclogist.
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