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Joint Conference on Informatics
in Biology, Medicine and Pharmacology

"Omics, Informatics and Drug Discovery"

Dates : October 28 (Mon) - 31 (Thw), 2013
Venue : Tower Hall Funabori (4-1-1 Funabori, Edogawa-ku, Tokyo)
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Conference Chairperson :
Tetsuo Nagano (The University of Tokyo)
Co-organizers :
Takayoshi Okabe (The University of Tokyo)
The Chem-Bio Informatics Society (CBI) Annual Meeting 2013
Kenta Nakai (The University of Tokyo)
The 2013 Annual Conference of the Japanese Society for Bioinformatics
Masaaki Muramatsu (Tokyo Medical and Dental University)
2013 annual convention of Japan Association for Omics-baced Medicine
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The Molecular Biology Society of Japan H A W2
The Japanese Society for the Study of Xenobiotics H AR B
The Biophysical Society of Japan H A2
The Japanese Biochemical Society H A4 L FS

Young Researchers Group for Computational, Omics,

and Systems Biology in Japan
The Japanese Society for Artificial Intelligence

Sponsors

Luncheon Seminar, Sponsored Session,
Tutorial, Organized Session

INIlumina K.K.

User's community for NGS field sponsored by

MITSUI KNOWLEDGE INDUSTRY CO.,LTD.

Osaka University Graduate School of Engineering Science -

HPCI Education Program for Predictive Medicine,
Lifescience and Bioengineering

Genaris, Inc.

TSUBAKIMOTO CHAIN CO.

DNA Chip Research Inc.

Human Genome Center, the Institute of Medical Science,
the University of Tokyo

Tohoku University Tohoku Medical Megabank
Organization

TOMY DIGITAL BIOLOGY CO., LTD.

NABE International Corp.

Japanese Society for Alternative to
Animal Experiments

PerkinElmer Japan Co., Ltd.

Patcore, Inc.

Mizuho Information & Research Institute, Inc.

The Database Center for Life Science, ROIS

Life Technologies Japan Ltd.

World Fusion Co., LTD.
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Exhibition Booth
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Japan Biological Informatics Consortium
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Graduate University (OIST)

Kyoto Constella Technologies Co., Ltd./
Affinity Science Corporation

Kobe City HPC Cluster,”
Foundation for Computational Science

CONFLEX Corporation
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Human Genome Center, the Institute of
Medical Science, the University of Tokyo

Thomson Reuters

NABE International Corp.

The National Bioscience Database Center, JST/

The Database Center for Life Science, ROIS

Hitachi Solutions, Ltd.
Life Technologies Japan Ltd.

Ryoka Systems Inc.
World Fusion Co.,LTD.

Advertisement

Japan Association for International Chemical

Information (JAICI)
KIKO TECH CO.,LTD.
X-Ability Co.,Ltd.
Kobe City HPC Cluster,”
Foundation for Computational Science
Patcore, Inc.
Hitachi, Ltd.
YODOSHA CO.,LTD.
Ryoka Systems Inc.

R T — A
iPSTHT I T Vv RS
77 ) ARt
RS E AW Ak FE T

—RHENEN o AP R ba Y =T A
A 7 F 3 MRS

IR FHEAT R EBER S (0IST)

BASHEHa AT T T /) ao—X/
MRS T 7 =F 4 P4 =R

I HPC 7 F A X —
FocUs (RHAE LR )

ar 7Ly 7 ARRSH

Val—F 4 H—

7 PV IR =

B EREAIZERT & N AT 2 —

MLV e AfH—

ST N A F—Fva T

A FHP A T AT — =AY Z—, ST/
FTA TP A T ARET —H = A F— ROIS

BASHAL Y Va—va X

FGATT Y ) a =Ry NS

A tE T 2T A

HAESH T -V FT72—V g

JREE#E
—MALMEN ALTEE RS

¥ a—7 v 7 kst
BBt e 2T T ¢
MEHPC 7 T A4 — )/
FOCUS  (FHELAB} 4R B

X b a7 RS
R B SR ERT
RS A
MASHEL T AT 5



Venue

SHEAR
1st Floor
A A
HEMHD
BmI~—2
8L o WRE| 1 p&
s Il SR
= (B1-B2 31614)
]
5wt
WIES ]
70— A MESR <if:;i?
- P
LITbn—2— 1oy
WERA e 4,0

F¥INa—E—

Tani—s—  JTBESASLE

HHHHHssyo

Exhibition Hall : Poster Session, Mixer

Barm—IL : IRAF—tvS 3>, ZFH—

2nd Floor

2 &

===,

ILA—F~ 1L R—F—h—L

Hourai : Welcome Party
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Training Room, 401,402, 403, 406, 407 :
Tutorial, Sponsored Session, Focused Session,
Organized Session, Luncheon Seminar
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Activities of Open Innovation Center for Drug Discovery

RE it

Tetsuo Nagano
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Open Innovation Center for Drug Discovery (OCDD), The University of Tokyo

GRS TAL AW X D AEEEREORHIEE Y RNAL 50T/ v 7 7o a1k
HUCPCHCS 2 BRI Th D, £D L 5 BEREMALEMIX, FEIC b DR b Z &h
HHIEHSILD, L LD HRT: - [EFEOLRIBFFERERIIZ 350 TIEARY) OB REMEAR
DIALEMERAIHT 57D OHAE L 70 D5 KA OBREAEH I TR LT, AARIZBWNT
ZD XD IMLEM EBIRORE R AR E EARMICAIH T 5 Z LITRATRETH - 7o, KA
MERAE &3, BARMIZIZ 20 T2 2{LEMT A 77V —HDHWTHTS 2 ETh %,
i 2 DUEF 22T, Z DX D I KRR 2012 4F 4 A IR RFICHRE S L, £2FEO
BB A BT AL O AME E LTRSS L5125 7, RRFCREESEON S
(2 L DI SCERARH DA STl 0 . HARIZEIT 2 BIZEMFE N AR ME L T 5,
A T Z OBUR E A ZORERBICOW TR T 5,

The development of a useful "synthetic small molecular compound regulating a
biological function" has possibility to be equal to RNAi or knockout animal
technology which is innovative in life science study and these useful compounds are
now trying to be produced by researchers in the field of Medicinal Chemistry.
Medicinal chemists could elucidate biological system with chemical techniques,
which leads to drug discovery research in academia. However, it should be much
difficult for medicinal chemists to produce new practical drugs for clinical medicine,
because there are not any infrastructures, such as a public chemical library and
high-throughput screening equipments, indispensable for drug discovery. Recently,
we have established Open Innovation Center for Drug Discovery (OCDD),
University of Tokyo, equipped with these infrastructures. The
infrastructures should strongly promote academia drug discovery. I would
like to introduce OCDD, University of Tokyo.

References

1) “Screening and X-Ray Crystal Structure-based Optimization of Autotaxin (ENPP2) Inhibitors,
Using a Newly Developed Fluorescence Probe” Mitsuyoshi Kawaguchi, Takayoshi Okabe, Shinichi
Okudaira, Hiroshi Nishimatsu, Ryuichiro Ishitani, Hirotatsu Kojima, Osamu Nureki, Junken Aoki
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2) “Blockade of Inflammatory Responses by a Small-Molecule Inhibitor of the Rac Activator DOCK2”
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Kazuhito Gotoh, Takayoshi Okabe, Fumiyuki Sanematsu, Yoshihiko Tanaka, Hideki Sumimoto,
Teruki Honma, Shigeyuki Yokoyama, Tetsuo Nagano, Daisuke Kohda, Motomu Kanai and Yoshinori
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What is necessary to understand life in the big-data era?
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D1 FUTTHLERLIS L EOMRELH D, &L THEERICANEHATE 5 &1
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Now is the big-data era. I would like to discuss about important things for
bioinformatics towards understanding of life.

1) In a project of my organization, data centric approach is now applied to various
field including the sciences of life, earth and human society. Unlike the other fields
in which experiments are difficult, life science still need the current paradigm of
experimental approach / hypothesis driven approach, without which it is difficult to
understand life. How should we balance the two approaches?

2) Our goal is to understand the mechanisms of life, but these were not designed
but have been made up through evolution: information of life mechanisms is stored
in genome DNA and it has changed by chance over time. Some of changed ones have
adapted to environmental changes and survived. The current mechanism of life is
such a historical result. How can we approach this evolution process?

3) Elementary process of life is operated by a surprisingly small number of
molecules. For example, a gene or genome is working at a single molecule, the
number of RNA polymerase in a cell is limited, but the cell shows reproducibility
and robustness. In such conditions the conventional enzyme reaction formula can
not be applied. How can we approach this issue?
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Discovery of novel MEK inhibitors trametinib and CH5126766-
Using “RB-reactivating screening”
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Toshiyuki Sakai

REFFILEHMKREZRZREZMRE D FENEFHESR
Department of Molecular-Targeting Cancer Prevention,
Kyoto Prefectural University of Medicine

Dy FEEIIED X 7 ) — = 0 ZIE— Az, B OIEMEEAL O~ 7 F RITHE
BT HWE% cellfree TRV V) —=V 7T 5205 2 ENRZW NI OHIET
BWAFIEENEONDZ b H D0, O ORTICHET LI &Ik
allosteric T =—7 2l EH %2 RHT 2 LI1ZTE RV, £ 2 TRIEIL, Ex 05y i
MDA RB 22 VR B~V THIEM (LT A Z LIcEH L. RB AN
LS H D IEAN BN A 7 V—=2 T F 5 Z LIZ X 5 cell-based assay 179 Z &I
L7z, BRMIZIZ, RB # U7 B EEMHEAICT % CDK BLEHER D pls <0 p27 %
HETOIMEE A ) == 7T H LIk 0, IT ERRAZERT & HH MEK [HE
#l trametinib & FHH L, & S/ ISR &g RAF/MEK BHE#A] CH5126766 % H.H
L7z, trametinib [T BRAF £ X T ) —< BEFITHT 240 TO MEK FHLEA]
& L C Mekinist Ot THHFED 5 HITKE TR, CH5126766 IXHL/EERAR
BREE— R TON TS, SENLII D ORFBEOREE BN STV S0,

Screening for molecular-targeting agents for cancer is generally performed by
cell-free assays, only detecting agents binding to the active sites of the molecules. In
contrast, we thought out that cell-based “RB-reactivating screening” could be useful
for discovery of allosteric and unique agents binding to any portions of the target
molecules. We then performed the screening of agents up-regulating
RB-reactivating cdk inhibitors, p15 and p27 with JT Pharmaceutical Institute and
Chugai Pharmaceutical Co. As the results, we discovered a novel MEK inhibitor
trametinib and a novel RAF/MEK inhibitor CH5126766. Trametinib was approved
in US for patients with advanced BRAF mutated melanoma and CH5126766 is
under Phase 1 trial. I will briefly show how these agents were discovered and

developed.
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TGFa shedding assay and its application
—A novel method for detecting GPCR activation—
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Fex 13, HrHl GPCR OVEMEALIAIE S TCFabllr T v & A ZBi% L7z, K7 » &A1 13X GPCR
DOIEMAL & & ms, BERESRI X L T D TCRad Y L TRHMliT 2 D TH
B, T I KT iGaq BHHWT Gal2/13 1239 5 GPCRICAERN TH 5, K, 1Ek
B LR EE T - 72 6al2/13 > 7 F LR I B TRETHh D, £72. 6 X
NRIBDVTFNETHTHX AT 6 Z R EORMIZL Y Gai <° Gas DOIEMAL D
B cE, ALV H > REEZNO GPCR 111 3|2 99 FEEE D GPCR DiEFMAL 2 i T
X7, RIETIEFICHBMEOE L . EOSNNRWHIETH D, -, WAL T LR
RN T T 2T —EBEHET DD DORNN e TN E LT, GPCR 1272 UADR
VRS BT HLIZEATE 5 FETH S,

AFEFTIL, TCFabBlWr T vt A ZBR% LiofiE, S oI12id, RBSHFIE LT, 4
— 77 Y GPCR DV 7> RIAIE & HTS OB ZFEI LIz,

We recently developed a novel method for detecting activation of G
protein-coupled receptors (GPCRs). This method is based on ectodomain shedding of
Transforming Growth Factor o (TGFa) downstream of GPCR signaling. In this
method is useful for Gaq and Ga12/13-coupling GPCRs. It is noted that this method
1s applicable to Ga12/13-coupling GPCRs, which have been difficult to detect. Using
chimeric GPCRs the method is applicable for detecting Gai and Gas signaling.
Indeed we could detect activation of 99 GPCRs out of 111. The method does not need
special instruments and expensive reagent such as Ca2* indicators and substrates
for luciferase. In this talk I will present how and why we developed the assay and
also application of the method to de-orphaning GPCRs.
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The world-largest natural library which involves the know-how of Japan,
and its application to various screenings

R —B
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KRNI NE O R AT MEE /T 2L EMESBAFAEL, Hiil. TS S 503
EEHNEIF e B4 OERE . HAVIEEL L OSSR TV, £7-. KWL
AANPHRAZ Y — R LU CORESHTH Y | Hifli, Fakds X OBEH R R 2 [E #1325 3
VI TTUy RO, BEHORBRMT A 7 F ) —i%, MEOAIE T ROT, BESH
TEEHDOTHY, ZRETHARKHO LD TH -T2, LNLARNRG, BIED A AL
—7 Y A V==V T RIIIRAE THD Z &, izt v MEIEEDE O HEERE R -
WIERIEZTORITI R O TIEDENTH L E T LLBIEDRIEA 7 U —=
JIZHAELTWD EIEEA W LB HEETH DL, &2 THL T, WKW
WA FERA A 2 5% L BDE O FBEORENRFS ) U RNGEE ST R Z7 A 7 F 1
—ZER L, AT I, LR —ERM T TAZ Y == IR TE DLV
AT DEFESL LTz, ZHIC R R OFF Ol 12 RELBIE T Z LnlifFIn 5,

There are many natural compounds of which structures are cannot be imagined
by human being. They have been employed as screening library and many clinical
drugs such as antibacterial properties, an anti-tumor, or an immunosuppressant, or
agricultural chemicals have been developed from natural library. Natural
chemistry is the field which Japan has led the world, and Japan has a background
such as technology, knowledge and materials, which overwhelms the worlds. Each
companies has developed their natural library under own originality and creativity,
thus, their library was considered as much-treasured one until now.

Contrary to the unique and high activities, natural library is not always
applicable for high through-put screenings, and active compounds have to be
1solated from crude extracts and identified their structures. Thus, it is a fact that
natural library is not necessarily a suitable source for drug developments.
Therefore, we established Technology Research Association for Next-Generation
Natural Product Chemistry to utilize natural library provided by companies
mutually and open for everyone under a lowered-level agreements. It is expected

that this system allows to draw the charm of natural products effectively.
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Practical studies on CYP enzymes using in silico drug discovery
techniques
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Cytochrome P450 (CYP) (49 90%D EHK AL OARHEHIBEE L TRV, MR R 5 & CYP1A2

(4%), 246 (2%), 2C9 (10%), 2C19 (2%), 2E1 (2%), 2D6 (30%), 3A4 (50%) & 720,
CYP2D6 & CYP3A4 NEHKFHOMRHBICI T 5 EE MR THDL Z EBbIND,

CYP2D6 |ZBY L C, Bz AN L < b TV, CYP2D6. 17(T1071 / R296C / S486T)
X, in vitro BEBRFEBRAK CHERRICBWTUEET e 7 7 A VREDY, £ O5E
1% CYP2D6. 1 (BFAEARY) L0 HARERE NGS5, AMFZETIL, CYP2D6. 1 & CYP2D6. 17
DL EESZRZADHTEHRZFTHRDL7-012, D Y al—vartaryta—X4
UHY Ry L0 EER L BRI X R ENARREE R OF R BT 5
FRx e RS ORE R A T LT,

CYP3A4 IR LTIE, 2o Ba—XUH U RRyFUITNOER LD T 74 2 A
v MIZHE-3< Comparative Molecular Field Analysis (Structure—based CoMFA) #1T
VY, CYP3A4 BHFEAID 3 It E BAUREETE AR (3D-QSAR) B 7 /L Z{ERL L, [E3E LBt
(AT B3 DR EED E VN CYP3AL [HETEME TR A 157,

Cytochrome P450 (CYP) enzymes play an important role in the metabolism of
many species. The molecules metabolized by CYP are not only endogenous small
molecules but also exogenous bioactive compounds such as drugs. Among the many
CYP family members, CYP3A4 and CYP2D6 are ones of the most important
enzymes because about 80% of marketed drugs are metabolized by CYP3A4 and
CYP2D6. The CYP2D6.17 (natural variant) that is expanded to the Africans has
three amino acid exchanges (T107I/R296C/S486T) from CYP2D6.1 (wild type). It is
well known that the ligand preference of CYP2D6.17 is different from CYP2D6.1.
From ICH-E5 guideline, it is very important to estimate whether the medicine has
sensitivity on the ethnic group to judge the acceptability of the foreign clinical data.
In this study, we investigated the inhibition potency difference of drugs between
CYP2D6.1 and CYP2D6.17. As a result, we could predict the inhibition potency of
drugs against CYP2D6.1 and CYP2D6.17 by the regression equations obtained from
the receptors sampling based on the MD simulation, computer-ligand docking, and
the calculation of biding free energy with MM-GB/SA methods. We also constructed
3D-QSAR models using structure-based Comparative Molecular Field Analysis
(CoMFA) in order to predict and compare the human and rat CYP3A family

inhibition potency against various compounds.
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Status and Future Development of iPSC and the Drug Discovery
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B FHRIC L BIBTAIEE, o Uk H1EDAIHK, 2006 4E 1L JE4 iPS s
FAZ X0 | R 72 IR OTEREA~DIEH & BIBEOIRAR) 72 FIEOZEE ORI AL T
W5, AR, iPS MR X 0 EaBE S, DARHIIE, ARRHAE, NI A A5
JEROBUR & 3R LZe T i 7e 672 WBBEAEOT D A% TR SETHEE £,

We have been discovered a treatment drug by small molecule and a generate
treatment drug by protein. We now face era of innovative change of drug discovery
by cells induced and derived from iPSC which are discover by Dr. Yamanaka in 2006.
The situation of applied researches of iPSC derived cells such as cardiomyocytes,
neurons, hepatocytes etc., for drug discovery and the key issues will be introduced

1n this session.
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I will discuss my lab's (http:/molsys.net) research on engineering synthetic,
nucleic acid-based nanostructures and applications. We have recently invented a
general framework for programming the self-assembly of short synthetic nucleic
acid strands into prescribed target shapes or demonstrating their prescribed
dynamic behavior. Using short DNA strands, we have demonstrated the modular
construction of sophisticated 2D (Nature, 485:623-626, 2012) and 3D (Science,
338:1177-1183, 2012) structures on the 100-nanometer scale with nanometer
precision. Using reconfigurable DNA hairpins, we have demonstrated diverse,
dynamic behavior such as catalytic circuits, triggered assembly, and autonomous
locomotion (Nature, 451:318, 2008). By interfacing these synthetic, nucleic acid
nanostructures with functional molecules, we are developing a diverse range of
applications. In biosensing, we have constructed robust and specific probes for
detecting single-base changes in a single-stranded DNA/RNA target (Nat. Chem.
4:208-214, 2012). In bioimaging, we have engineered geometrically encoded
fluorescent barcodes for highly multiplexed single-molecule imaging (Nat. Chem.,
4:832-839, 2012). In nanofabrication, we have developed a versatile framework for
producing inorganic materials (e.g. graphene [Nat. Communications, 4:1663, 2013],
silicon dioxide [JACS, 135:6778, 2013], silver, gold) with arbitrarily prescribed
nanometer scale shapes. Finally, I'll discuss our ongoing work to move the

nanostructures from test tubes to living cells.

[1] Wei, B., Dai, M., and Yin, P,, Complex shapes self-assembled from single-stranded DNA tiles,
Nature, 485:623-626, 2012.

[2] Ke, Y., Ong, L. L., Shih, W. M., and Yin, P., Three-Dimensional Structures Self-Assembled from
DNA Bricks, Science, 338:1177-1183, 2012.

[3] Yin, P, Choi, H. M. T., Calvert, C. R., and Pierce, N. A., Programming biomolecular self-assembly
pathways, Nature, 451:318, 2008.

[4] Zhang, D. Y., Chen, S. X., and Yin, P., Optimizing the specificity of nucleic acid hybridization, Nat.
Chem. 4:208-214, 2012.

[5] Lin, C., Jungmann, A. M., Leifer, A. M., Li, C., Levner, D., Church, G. M., Shih, W. M., Yin, P,
Submicrometre geometrically encoded fluorescent barcodes self-assembled from DNA, Nat. Chem.,
4:832-839, 2012.

[6] Jin, Z., Sun, W,, Ke, Y., Shih, CJ., Paulus, G. L. C., Wang, Q. H., Mu, B., Yin, P, and Strano, M. S,
Metallized DNA nanolithography for encoding and transferring spatial information for graphene
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The organization of actin filaments into higher-ordered structures governs
eukaryotic cell shape and movement. Global actin network size and architecture is
maintained in a dynamic steady-state through regulated assembly and disassembly.
We have developed a micropatterning method that enables the spatial control of
actin nucleation sites for in vitro assays (Reymann, Nat. Mat, 2010). These actin
templates were used to evaluate the response of oriented actin structures to
myosin-induced contractility. We determine that myosins selectively contract and
disassemble anti-parallel actin structures while parallel actin bundles remain
unaffected. In addition, the local distribution of nucleation sites and the resulting
orientation of actin filaments regulate the scalability of the contraction process.
This “orientation selection” mechanism for selective contraction and disassembly
reveals how the dynamics of the cellular actin cytoskeleton is spatially controlled by
actomyosin contractility (Reymann et al., Science, 2012). Further application of the
micropatterning method will be presented in particular recent data on the
reconstitution of a lamellipodium-type of actin organization and the fabrication of
three-dimensional electrical connections by means of directed actin
self-organization (Galland et al., Nat. Mat., 2013).

[1] Reymann AC, Martiel JL, Cambier T, Blanchoin L, Boujemaa-Paterski R, Théry M.
(2010) Nucleation geometry governs ordered actin networks structures. Nat Mater.
(2010) 9: 827-32.

[2] Reymann AC, Boujemaa-Paterski R, Martiel JL, Guérin C, Cao W, Chin HF, De La Cruz
EM, Théry M, Blanchoin L. (2012) Actin network architecture can determine myosin
motor activity. Science. 336: 1310-4.

[3] Galland R, Leduc P, Guérin C, Peyrade D, Blanchoin L, Théry M. (2013) Fabrication of
three-dimensional electrical connections by means of directed actin self-organization. Nat.

Mater 12°-416-21.
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Synthetic biology at Amyris: from simple circuits to the
industrial production of tires, fuels and cosmetics.

Tim Gardner

Vice President of Research Programs, Amyris
Chem-Bio Informatics Society, Tokyo, Japan

Amyris has transformed ethanologenic baker’s yeast into farnesene oil producers.
Farnesene is a 15-carbon hydrocarbon derived from the sterol synthesis pathway
(the same root pathway that make cholesterol). Its branched structure makes it
ideal for processing into base-oils for cosmetics (replacing shark liver oil), synthetic
engine lubricants, diesel fuel, and high-performing polymers for tires. In four
years, Amyris has improved its yeast from producing only a single microliter in a
test tube, to making thousands of liters in a full-scale fermentations at
unprecedented yields and productivities. I will share lessons learned from the ups
and downs at Amyris, and how those lessons might be applied to accelerate and

empower research in Synthetic and Systems Biology.



1-09
ChEMBL - Open Data for Drug Discovery

John Overington

The European Bioinformatics Institute(ChEMBL),
The European Molecular Biology Laboratory (EMBL)

The link between the biological and chemical worlds is of central importance in
many fields, not least that of healthcare and risk assessment. A major focus in the
integrative understanding of biology are genes/proteins and the networks and
pathways describing their interactions and functions; similarly, within chemistry
there is much interest in efficiently identifying drug-like cell-penetrant compounds
that specifically interact with these targets. However there has been relatively little
research explicitly directed at understanding the linkages between these two
domains. Key to our work in this area has been the construction of a large and
general database linking pharmacological activities of compounds through to their
targets in an Open Database ChEMBL (http://www.ebi.ac.uk/chembl). Key to this
was the development of a series of informatics approaches to efficiently curate and
normalise the data, allowing far higher integration and comparison of the original
inaccessible and cryptic literature data. One application of the data is to predict the
polypharmacology of a given compound based on analysis of compound set target
associations. The scope and contents of the database will be presented, alongside
some application of the data to understand target modulation in complex

biosystems.
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Idea generator for R-group/scaffold replacement based on ChEMBL data
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“Hit to lead” is one of the most difficult stages in drug discovery process. Success
rate of “hit to lead” is roughly 25% in pharmaceutical industry. To efficiently drive
the “hit to lead” stage, there are two important factors. First is idea generation of
new R-group or scaffold and second is accurate prediction for potency/ADMET
profile of the new synthetic candidates. In terms of the prediction, various
prediction methods have been already proposed and many case studies were
reported. In contrast, efficient methods for idea generation are not well developed;
even now medicinal chemists often select new synthetic candidates from
commercially available reagents or structures with successful experience. Now we
are developing new idea generation supporting system based on R-group/scaffold
replacement pair database extracted from ChEMBL data. The overview of the

whole system including future plans and recent progress will be introduced.
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Selectivity and Physiochemical Properties Trends in Kinase
Inhibitors

Rajiah Aldrin Denny

Global R&D, Pfizer Inc
200 Cambridgepark Drive, Cambridge, MA 02140

Kinase drug discovery remains an area of significant interest in the
pharmaceutical industry. Right now there are about 15 small molecule drugs
approved by FDA and are in the market. Though, in general, potency is not a
major hurdle for most of the kinase inhibitor programs, promiscuosity, efficacy and
toxicity are a concern. We have performed detailed analysis of external (drugs and
clinical candidates) and internal kinase inhibitors spanning diverse structural
classes. This talk will first highlight how the physiochemical properties vary
between the marketed drugs to current clinical compounds. Then an analyzes of
the Invitrogen and Dundee screening panel data for selectivity trends (or lack there
off) in kinase inhibitors will be presented. Followed by structural and
physiochemical features of nonselective compounds will be discussed. This talk
finally focus on key questions like, whether potency is inversely correlation to
selectivity? Whether clogp discriminates promiscuous compounds? Increasing
MW, LogD, HBA, HBD, Fsp3 and RotBndCnt leads to better selective compounds?

Tools used for this work:
Discovery Studio 3.1 and Pipeline Pilot 8.5
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Knowledge Sharing Based on Matched Molecular Pair Analysis
toward Multi-ADMET Optimization
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Rapid development of in-house and public structure-activity relationship
databases has given rise to a growing potential to leverage stored information for
drug discovery. Extraction of tacit knowledge from enormous databases and
following evolution to practical wisdom are important missions in the
cheminformatics field. A recent and attractive approach in this area is matched
molecular pairs (MMPs), which are pairs of compounds that differ in a part of their
chemical structures. Analysis of MMPs (MMPA) for large chemical databases can
provide exhaustive expertise on how chemical replacements have affected
compounds’ biological activities and/or physicochemical properties. MMPA
produces huge numbers of MMPs, necessitating complement systems for practical
use.

Our ambitious and pioneering efforts bring an in-house system “Fragment MAP”
with focusing on flexible retrieval and informative visualization of MMPA results.
Our platform instantaneously enables medicinal chemists to search for and view
automatically-updated MMP collection for expanding database and to ascertain
which chemical replacements have the greatest likelihoods toward parallel
optimization of multiple ADME/Tox properties via simple operations. Here, we
will provide an overview of our system and further approaches in the application of
large databases in the drug discovery process.
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Molecular modeling of protein-peptide complexes and design of peptide
mimetic compounds
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Fujii et al of Osaka Prefecture University developed the conformationally
constrained peptide libraries, called “MicroAntibody” based on the structural
scaffold of helix-loop-helix conformation. The obtained MicroAntibodies showed
high binding affinity to the various target proteins. In this study, it is desired to
investigate the structure-activity relationships of MicroAntibodies and the design
process of peptide mimetic compounds using computational approaches. 1 will
introduce the molecular modeling of protein-MicroAntibody complexes using the
molecular dynamics simulations and design of peptide mimetic compounds based on
dynamic pharmacophore scheme in collaboration research with Fujii’s research

group.



I-14
FFEAFERAVERAREREORSE

Molecular dynamics simulations for antibody drug development
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We are developing antibody drugs to treat progressive cancers. Monoclonal
mouse antibodies to target proteins (antigens) at the human cancer cell surface
should be modified to become medicine for patients. We reduce the molecular size
of antibody in order to improve the circulation within a human body. Also, the
mouse antibody should be humanized to decrease immunogenicity. All atom
molecular dynamics simulations with FUJI force field were intensively performed
for the antigen-antibody systems on the PC-cluster supercomputer whose peak
performance is 35 TFLOPS. We show how the molecular dynamics simulations

reveal the underlying physics in the development of antibody drugs.
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The number of drugs reaching the marketplace has decreased year by year. This
1s because unexpected side effects and poor pharmacokinetics of possible drugs are
being revealed in the stage of clinical trials. Thus, I would like to focus attention
on a new strategy for drug discovery and development, drug re-profiling research.
In this strategy, the actions of drugs already in clinical use, whose safety and
pharmacokinetics in humans have already been confirmed, are examined
comprehensively at the molecular level and results are used for the development of
new medicines. The advantage of this strategy is that there is a decreased risk for
unexpected side effects and poor pharmacokinetics in humans because their safety
and pharmacokinetics have already been well characterized. By employing this
strategy, we could also improve the efficiency of drug development by reducing the
enormous amount of time, money and energy that goes into getting a product to
market. For example, pre-clinical tests (such as evaluation for safety, metabolism,
absorption and excretion in animals) and phase I clinical trials in humans can be

omitted.
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Molecular profiling for drug repositioning
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This presentation will focus on a study of quantitative pharmacoproteomics,
specifically for drug repositioning, using proteome-wide protein expression system
and a novel humanoid robotics system. The system performs all preparation steps
in a single integrated workflow, from preparation of cell lysates to co-precipitation
prior to mass spectrometric analysis. Results will also be presented to show the

increase in quality of pharmacoproteomics data generated.
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Future of drug development - Developing medicines for unmet needs and
expectations for DR
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Future of drug development - Developing medicines for unmet needs and

expectations for DR

It 1s indeed reasonable in terms of effective use of limited resources to add a new
use for an active ingredient that has already been used as a pharmaceutical, by new
adaptation or by improvement of the administration method using DDS, and
repositioning it in the medical treatment management. Drug repositioning would
play an important role in new drug development where rates of success are
increasingly reduced, especially for unmet medical needs such as incurable and rare
diseases where we cannot expect a large market. In recent years measures have
been taken and many pharmaceuticals for unmet needs have been developed owing
to the efforts of the Ministry of Health, Labour and Welfare, Study Group on
Unapproved Drugs, Study Group on Pediatric Drug Therapy and Study Panel on
Unapproved Drug /Off-label use with Medically High Necessity. Quite a few drugs,
including our own products, have been developed by using drug repositioning. In
this lecture, showing examples that have been developed by drug repositioning, I'd
like to consider the difficulties and potential of drug development based on drug

repositioning and refer to drug development in the future.
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The 1st International Conference
of Grant-in-Aid for Scientific Research on Innovative Areas
"Synthetic Biology for the Comprehension of Biomolecular Networks"

In order to make the paradigm shift from the concept of “watched and analyzed
biology” to that of “synthetic and analyzed or utilized biology”, the innovative
research named Synthetic Biology was started from 2000 in US, such as designing
synthetic genetic circuit by combining known interrelated biomaterials, realizing a
certain bio-functional behaviors such as switch, oscillation, in vivo, designing
synthetic metabolic pathways by incorporating enzyme coded genes from other
origins into the cells. However, these attempts have been done on a small scale
and with a trial-and-error method. On the basis of this research background, the
grant-in-aid for scientific research on innovative areas (research in a proposed
research area), “Synthetic Biology for the Comprehension of Biomolecular Networks”
was started from 2011. The objectives of this research project is to establish the
coordination between the fundamental technologies for synthetic biology in order to
comprehend biomolecular networks by integrating the following three missions: 1)
design synthetic genetic circuit or metabolic pathway with using the methods of
computational science, 2) construct the circuit in vitro with using the method of
engineering, 3) construct the circuit in vivo or in the cell with using the methods of
molecular biology.

In order to construct and control a large scale of dynamic and complex synthetic
genetic circuit or metabolic pathways. The fundamental technologies for synthetic
biology are essential as shown in Fig. 1. In the first stage (2-3 years), our mission
1s to construct dynamic and multi-elements synthetic genetic circuit, followed by the
construction of differentiation-induced system against stem cell and by the
realization of cell factory in the last 2-years.

At this international symposium, the hot issues and expected research
achievements of “Synthetic Biology” will be introduced.
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Fig. 1 Fundamental technologies for synthetic biology
Speakers:
Kenji Tsuge (Keio University)
Hitoshi Iba (Tokyo University)

Yannick Rondelez (Tokyo University)



Construction of metabolic pathways that are comprised of
multi-genes by operon strategy

Kenji Tsuge
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403-1 Nipponkoku, Daihoji, Tsuruoka, Yamagata 997-0017, Japan
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In JSPS research project “Synthetic Biology for the Comprehension of Biomolecular Networks”,
the mission of Tsuge group is to find out design rule for artificial genetic circuits that are
comprised of multi-elements. Specific research topic of my group is investigation of designing
way of a gene circuit for a metabolic pathway. Living cell is comprised of many metabolic
pathways, and one metabolic pathway harbors a lot of kinds of enzymes, which might be controlled
precisely in terms of abundance and function at multiple levels, i.e., transcription, translation,
degradation, allosteric effect, etc. To design a metabolic pathway, certain systems for balancing
quantity of multiple kinds of enzymes are required. We have been proposed that polycistronic
operon architecture that is well observed in bacterial genome contains hints for genome designing.
To investigate possible operon mechanism, artificial polycistronic operons of several metabolic
pathways that have variety in gene connection order have been tested. Construction of these
complicated operons was performed by OGAB method, which is original gene assembly method
using Bacillus subtilis plasmid transformation system [1].

For our first trial, we constructed artificial polycistronic operons that are comprised of 10
glycolytic genes of Escherichia coli that are dispersed individually along the genome. We focus
especially on effect of gene order in polycistronic operon on function of glycolysis, since
expression strength of each gene in polycistronic operon seems to decrease monotonically as apart
from promoter. Many types of operon plasmids that have variety in gene connection order by
OGAB assembly method were transferred to an E. coli strain that deleted all of glycolytic genes
from genome, and then evaluated their function by growth rate in a medium containing glucose as
a sole carbon source. In tested, an operon arrayed genes according to abundance of mRNA of wild
type strain showed fastest growth.

To test if this engineering rule is potent in not only glycolytic operon but also other primary
metabolic pathway operon, 9 genes for nonmevalonate pathway was selected for alternative target
of artificial operon. Using similar strategy, we succeeded in deletion of all of nonmevalonate genes
from genome of E. coli being complement by the operon. Thus we demonstrated generality of this
rule.

Recently we concentrate our efforts on creation of artificial anthocyanin operon. Anthocyanin is
one of useful metabolites of plant. Although all of genes have been revealed and cloned, it is still
difficult to produce anthocyanin in bacterium. Actually, we have constructed a prototype
anthocyanin operon already, but it didn’t work in E. coli, possibly due to deficiency in operon
design. To overcome this situation, we are investigating required ratio of anthocyanin enzymes by
using an cell-free enzyme library, in which all of enzymes are mixed with different quantity. In
collaboration with Suyama group and Rondelez group, optimal ratio for anthocyanin synthesis
enzymes is getting revealed. Now we are trying to construct new anthocyanin operons according to
this information.

[1] Tsuge, K., Matsui, K., and Itaya, M., One step assembly of multiple DNA fragments with a
designed order and orientation in Bacillus subtilis plasmid. Nucleic Acids Res. 31:e133, 2003.



Developing frameworks for evolving biological networks
with various characteristics

Dinh Quang Huy, Eisuke Takai, Yuki Naruse, Makoto Koshiishi, Noman Nasimul,
Hitoshi Iba

The underlying genetic networks in living organisms are responsible for various
functionalities and behavior. Two essential characteristics in gene regulatory networks are
robustness and evolvability. By robustness we mean the ability of the biological function to
sustain their functions under a range of different parameters resulted from random perturbation.
Furthermore, it has been shown that robustness can evolve gradually in complex gene regulatory
networks. Therefore, in we have designed a genetic algorithm for evolving networks that can
exhibit robust behavior. We verified the algorithm with two most well studied characteristics in
genetic circuits: bistability and oscillation. We studied with different levels of cooperativity in
the evolved gene networks and varied the network complexity by varying the number of genes in
the network. It was found that with increasing number of network components the system
becomes more robust and can work with a wider range of parameters. The algorithm itself was
found to be very robust in deriving the same network structure over different execution.

We have developed ERNe: a framework for Evolving Reaction Networks, directed at the
evolution of biochemical systems or molecular programs. Using the framework, we could evolve
credible biochemical answers to challenging molecular problems: in vitro oscillatory networks
that match specific oscillation shapes. In our work, we used DNA Toolbox, a realistic simulation
model which is computationally heavy. As a result, the answers we get from the evolution could
precisely solve the challenging problems, and could be brought directly to the wet
implementation. Moreover, some of the answers have interesting topologies that are unreported
elsewhere. Thus, we believe that ERNe provides an efficient method for synthetic biologists in
their in silico design of molecular programs of increasing complexity. We hope that this work
will encourage further research, for example, improving and adapting efficient algorithms, into
the field of synthetic biology.

Interactive evolutionary computation (IEC) is a general term for methods of evolutionary
computation that use human evaluation. Usually human evaluation is necessary when the form of
fitness function is not known or the result of optimization should fit a particular user preference.
Since it is often difficult to convert the circuit behavior into a usable fitness function, use of IEC
could be a useful framework for evolving genetic networks. Our developed IEC framework was
successful to evolve different types of complex oscillatory behavior.
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Molecular programming techniques based on

synthetic DNA are currently opening
unprecedented  opportunities for the
exploration of molecular informational

systems. Because DNA allows easy encoding
of molecular interactions and possesses a rich
biochemistry, it is possible to reproduce, in
test tubes, some of the most fundamental
dynamic motifs of biological regulation
circuits, like oscillators, bistable switches, etc.
This synthetic approach provide a unique
opportunity to i) better understand the
structure/function relationships at the level
of biological circuits; ii) use such molecular
devices (computers, controlers, memories,
filters, ...) into integrated chemical systems;
and iii) design artificial molecular systems
integrating more and more life-like features.

Figure 1: Waves of prey (yellow) and predators (green) in a 2D predator -prey
molecular experiment. Left: Time-lapse images of the fluorescent shift in the
corresponding fluorescent channels, taken every 10 min in a circular reactor 11 mm

We recently went one step further by
demonstrating that molecular programmers
need not restrict their inspiration to cellular
circuits. Other networks, such as those
formed by interdependent species
(ecosystems) can also be reproduced using
molecular tools. Our demonstration is based
on the Predator-prey example, the basic motif
of many ecosystems. This motif is well known
because, somewhat disconcertingly, the
simple interaction between a prey and its
predator prey typically leads to sustained
oscillations of both populations. We have
thus encoded the topology of PP interactions
in a DNA-based molecular program and
confirmed the accuracy of our model by
observing sustained chemical cycles in a test
tube. This demonstrates the first
transposition of an agent-based
non trivial networks (and its
dynamic behavior) at the

molecular scale.
We have further extended the
approach by adding additional
ecologically-relevant
interactions into the molecular

ecosystems: competition can
lead to complex, possibly
chaotic behaviors, while

symbiosis at the prey level tend
to stabilize = the  steady
coexistence of the
species{Fujii:2013cp}. We have
also integrated a spatial
component into the system by
moving to reaction diffusion
systems, This has allowed the
first observation of synthetic
predator-prey “waves of pursuit
and evasion” {Murray:2004ug}
under the microscope.

in diameter and 200 pm thick. The borders of the reactor are highlighted in white.
Middle: profiles along x of the yellow (prey) and green (predator) fluorescent shifts.
Right: 1D reaction-diffusion simulations of the normalized prey and predator

concentrations.



The 2nd International Conference on
"Development of Molecular Robots Equipped with Sensors and
Intelligence", supported by Grant-in-Aid for Scientific Research on
Innovative Areas

The new scientific area “molecular robotics” aims at establishing a bottom-up
approach to produce artificial molecular systems. In order to achieve this, “molecular
robotics” has been selected as one of the prestigious Grant-in-Aid for Scientific
Research on Innovative Areas by the Ministry of Education, Culture, Sports, Science,
and Technology, Japan, for the fiscal years 2012-2016. The program started in July,
2012, and is organized by 4 principal investigators, 25 co-investigators, and 27
selected researchers including biochemists, biophysicists, mechanical engineers and
computer scientists, to name a few.

The 2nd Open Symposium focuses on the current status and progress of
molecular robotics technologies from the viewpoints of gel-based molecular robotics,
molecular control theory and practice, and DNA and liposome-based molecular
robotics. Gels, liposomes and DNAs are key components used for amoeba robots
and slime robots. Recently, DNA gels have attracted attention as the key devices for
molecular robotics, as well as self-oscillating gel such as BZ gel.

In the gel-based molecular robotics session, Morita et al. introduce
self-oscillation gel with the swelling-shrinking dynamics, which play an important
role in gel robot movement. Mayama et al. discuss the theoretical foundations of
oscillatory chemical reactions on Oregonator with activator and inhibitor.
Kawamata et al. propose DNA cross-linked hydrogel applicable to drug release,
chemical sensors and micro fluidics. Gong et al. demonstrate smart lenses made by
transparent, flexible hydrogel with the property of shape memory.

The molecular control theory and practice session focuses on the foundations to
control shapes and biochemical reactions in molecular robots. Umeta presents a
numerical study to change liposome shapes from a circular shape to a lemon shape,
flattened shape, spoon shape and a shape having long membrane projections by
means of elongating cytoskeletal filaments. QOoshita et al. demonstrate a shortest
path construction on grid networks with distribution algorithms suitable for
molecular robot controlling. Nakakuki et al. discuss the characteristics of controller
structure in biochemical reaction networks. Shimada et al. discuss a mechanism to
1mprove the performance of DNA logic gates.

In the DNA and liposome-based molecular robotics session, Ikeda focuses on
self-assembling mechanism and demonstrates a drastic morphological
transformation from 2D nanosheets to a 3D network of 1D nanofibers. Natsume et
al. propose giant vesicles containing microspheres as a valuable experimental model
system to study transformation. Nakada et al. propose a reverse-transcription and
transcription-based autonomous computing system (RTRACS) to deal with
time-dependent input data in logic gate. Han et al. demonstrate automatic
recognition of DNA nanostructures in AFM images using DNA pliers as an example.

Fig. 1 Evolutional Scenario of Molecular Robots



Program

Dec. 29" (Tue) 14:00 — 15:30 Gel-based Molecular Robotics

»  Hiroshi Morita, Hiroshi Morita, Yusuke Hara: Modeling and Simulation of self oscillating gel -
toward a molecular gel robot

»  Hitoyuki Mayama, Yusuke Hara: Spatio-temporal change of BZ gel

»  lbuki Kawamata, Satoshi Murata, Masami Hagiya: Toward Spatial and Temporal Gel-Sol
Transition of Hydrogel Driven by DNA Hybridization Reaction

» Jin Gong, Takahiro Hazama, Masanori Arai, Shota Murata, Yosuke Watanabe, Masato Makino,
M. Hasnat Kavir, Hidemitsu Furukawa: Smart Lenses Created with Transparent Shape Memory

Gels

Dec. 29" (Tue) 16:00 — 17:30 Molecular Control Theory and Practice

»  Tamiki Umeda: Numerical Studies of Protein-induced Shape Changes of Liposomes

»  Fukuhito Ooshita, Shusuke Takatsu, Hirotsugu Kakugawa, Toshimitsu Masuzawa: Simple
Local-information-based Self-optimizing Algorithms in Grid Networks

»  Takashi Nakakuki, Jun-ichi Imura: A study on controller structure of biochemical reaction
networks

»  Naohiko Shimada, Wei Song, Atsushi Maruyama: Acceleration of DNA strand exchange reaction

by cationic comb-type copolymers

Dec. 31% (Thu) 10:00 — 11:30 DNA and Lipid-based Molecular Robotics

»  Masato lkeda: Heat-induced Morphological Transformation of Supramolecular Nanostructures

»  Yuno Natsume, Taro Toyota: Construction of Giant Vesicle Containing Microspheres at High
Volume Fraction and Its Transformation

»  Takashi Nukada, Koh-ichiroh Shohda, Akira Suyama: Dynamic biomolecular computing system
for artificial genetic network

»  Yuexing Han, Hara Akito, Akinori Kuzuya, Ryosuke Watanabe, Yuichi Ohya, Akihiko Konagaya:

Towards an Automatic Recognition of DNA Nanostructures on AFM Images
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Control of structure and interaction for biomolecular recognition
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Installation of orthgonality to the interface that assembles two modular domains
in the Tetrahymena group | ribozyme (C-5-02)

HJIIZFH  Yoshiya lkawa
UM KZE  Kyushu University

Keywords
Ribozyme, GNRA tetraloop, Tetraloop receptor, Kissing loop

Molecular evolution of a TALE protein to change DNA binding manner
(C-5-27)

STERFE  Miki Imanishi
HEKZ  Kyoto University

Keywords
Protein-DNA interaction, Molecular evolution, Synthetic biology

Robust in vitro affinity maturation strategy based on interface-focused
high-throughput mutational scanning (C-5-03)

HERE  Yasuhiro Fujino
HO=Z%%E Mitsubishi Tanabe Pharma

Keywords
Protein engineering, Affinity maturation, Mutation scanning, High-throughput
sequencing, Ribosome display
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Chemical Information in Life Science, and Young Researcher Association of
CICSJ
(Dev. of Chemical Information and Computer Science, The Chemical Society of
Japan)
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The University of Tokyo
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Bioinformatics Services
in "Platform for Drug Discovery, Informatics, and Structural Life Science”
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Working Group Meeting on Omics-based Analysis
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of Translational Research, Research Center for Genomic Medicine, Saitama Medical University
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Design of focused libraries — enhancing success against emerging targets
Richard Hill. TR —i## (Kazuo Takeuchi)
BioFocus, Chesterford Research Park, Saffron Walden, Essex, UK

BioFocus has been a pioneer in the area of focused library design, delivering libraries
which have provided outstanding success in core research areas such as kinases, GPCRs
and ion channels. This presentation will review what makes a successful library design
strategy together with key performance indicators and case studies. More recently
BioFocus’ design expertise has turned towards emerging targets namely protein-protein
interactions and epigenetics. One of the main drawbacks associated with drug discovery
against unprecedented targets is often the lack of suitable chemical starting points or tools.
The methods and strategies BioFocus is using in the design of libraries in these newer areas
will also be covered.
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Knowledge Station for the CHEMICALGENOMICS
Life Science Knowldege Bank

Implementation of
Public Resources and In House Data

The LSKB (Life Science Knowledge Bank)has been
widely supporting seed- and lead-finding processes
for medicinal chemists and biological discoveries
using Microarray and/or Next generation sequencers.
The core technologies are annotation management,
data analysis, retrieves from public data sources, and
management of in-house knowledge.

For chemists, LSKB provides non-redundant 70million
chemical structures based on its chemical dictionary,
which links to the chemical information, i.e.,
pharmacological actions, target proteins, protein
binding ligands, bioassays, activities, etc. with a
unique searching system.

For biologists, it provides genes, diseases, tissues,
microarray  supported tools, genomes, and
annotations which can be utilized to  built- in
statistical analysis methods for NGS and microarray
data or data mining for finding target proteins. Also the
variety of the data management tools for experiments,

phenotypes, annotations are the strong function for the genome based studies.

All public and private knowledge are implementable in LSKB
LSKB data sets are linked between Bio/Chem-knowledge, it accelerates
borderless data mining for informatics researchers

LSKB Database gives you a productivity for Informatics; LSKB Database provides annotation information about genes,
proteins, compounds, and their structures, extracted literature information and assay activities which were gathered, cleaned,

and a forecast of the functionality from a chemical structure.

and organized from over 20 public databases relevant to their
genomes, compounds, diseases, and organs. In addition, the
LSKB system will be updated every 4 months.

Each data content connected by several IDs, and it is easy to
access from in-house analysis data generated by Microarray or
NGS data sets.

LSKB Tools accelerate discover Targets for Bio and Chem
LSKB contains various searching systems and analysis functions
to perform a variety of useful tasks, including a prediction of
functions of proteins and compounds,  prior literature extracts,

LSKB and Pipeline Pilot integration helps flexible data mining
WEF provides a LSKB component for Accelrys Pipeline Pilot. Pipeline Pilot makes you integrate LSKB data
and your in-house data by LSKB components, and this allows own data mining work flow using these data

sets.

URL: http://www.w-fusion.com E-Mail: wfinfo@w-fusion.com
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Research approaches in the Japanese Society for Alternatives to Animal Experiments
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Development of HESS system for supporting the evaluation of repeated dose toxicity
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Mechanistic analysis, evaluation and prediction of chemical-induced hepatotoxicity

using in vivo toxicity database and in vitro assays
=Rt J&— Kouichi Yoshinari, Ph.D.

RIRFRFREZHATR EMIEFEDE

Division of Drug Metabolism and Molecular Toxicology, Graduate School of

Pharmaceutical Sciences, Tohoku University

{EZE DTS (SRR EWDFHER CIHUA SN TEeht R ORI E BEDE NS

HHBEOHRENB I KRDOSNTUND, CNETIC (EFEEBECEB LUz UIFE 8
SN FEFIA Uz > E hORERR & (C K D5 - FRIFEDMENHA SN TS LU,
{EEMEOZE MM (CH VW TERIRRERSSFSHEPOCRNAECDONT ([ RERBREORR
EATWERWN, CNSBUORKFENIEE (CEMTH D ENZEDIEBD 1 DEER SN D,
K4 (& SHERBRT —IR—RZBMTTEAIT D ZET. 12 bOEER & ZDRBRDERREIFE
HIERATIC K D {EEMBE OB MRIRMEF ORRAPSEEF AN AR (C/RDDT(FRVNEE X, ]
REEDHTND, AzY S 3> TlE EHORMICE RS R TFDA > E SO & EYHRHET
AB XU ENSDOBERBRIFNFETZFR LS Y MR SISO - FRI(CRET KL D
DA ZFBITT Do

in vitro SR E KRB EZ DR HEBHFDIISE LITF
Launch of the computational toxicology connecting alternative methods for animal
tests and in vitro toxicity tests

Al — Seiichi Ishida, Ph.D.

EEEREBLEEATAT  RIEE

Division of Pharmacology, National Institute of Health Sciences

ERREFOLZEMFHMETIE. AF 3 A 11 HMSPITSNZRRMN(CH 1T D ERERHIT I D

BMEROEEREL(CERSNDLDC, BMEROREBLAZSMINTND, Fio. HFF. SHFE
ROVEREEICED <FHMENRDESNTND, =T AZ TR\ AT K7 FUS
RIREDRBICESND LD (C. Z2HHl CE BN ARIRDT — 7%=/ SHBERNALSN
BELOCIBROTETVD. AZYSI2DFEEHEUT, REST—YDYIRCHEIRA > TAT
TOARMZITCIRABRR EME TR ECKD RO IHRTEFEIR TSN > EE ~
(SAEWZEMFRET)LORFEDTREHE CHAFIC DV TERZ LTZU\.



2013 EAARNAA AV ITAITAVRESES
AT/ =X N\UoKRERITUTFIVEIF—
10 A 298 NBEBR 12:00—13:00 27 —i—)LfRE 401 4

k technologies‘”/

Translational
Cancer Genomics
Solutions

Learn how Life Technologies leverages years of cancer genomic
experience, Oncomine™—enabled research capabilities, and
bioinformatics expertise to help address key drug development and
cancer research challenges including:

« Novel target discovery and validation

- Selection of patient populations

« ldentification of predictive genomic biomarkers

« Characterization of molecular subtypes of disease

« Integrated analysis of new and emerging data types including
NGS and their application to these goals

Exploratory areas of ongoing research including building an
understanding of the impact of co-occurring genetic aberrations,
identification of combination opportunities and identification and
characterization of clinically relevant models for discovery research will
also be addressed.

Presented by:
Emma T. Bowden, PhD

Director, Translational Medicine
Life Technologies
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* Profile critical targets and biomarkers across o
thousands of cancer patients genomes technologies™
“Prioritize targets based on mutations, copy
number, & differential expression

- Identify cancer types where specific
biological mechanisms are active

* Rapid evaluation of cancer gene targets
across millions of dollars in experiments over
the web, instantly
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Tohoku Medical Megabank Organization (TOMMO) is a provisional research institute at
Tohoku University. The mission of TOMMO is contribution to the restoration of medical
activities and realization of advanced medicine in the regions damaged by the great eastern
Japan earthquake occurred in 2011. TOMMO has three large activities: providing the medical

aids, prospective genome cohort study recruiting 150,000 individuals with biobank, and ;;‘E;ﬂ ST AL
establishment of infrastructure of medical informatics. Finally, we hope to establish the ;ﬁ'x(jﬂﬁﬁ T
personalized medicine based on the individual’s genomic sequences based on the whole 4 LSRATERRT %%

genome analyses of the cohort participants. TOMMO will perform genomic and omics research SRR ERAES S AS 250
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using the specimens stored in the blopank to identify ge.net'lc' markers for diseases suffering BSR4, BT S At S— TR TR S T B
the earthquake survivors. Recent studies revealed that individual human genome has so many ZE (AR A BIS)IRESN. REEICERE.
single nucleotide variations (SNVs) and some of them might be unique to the individual ﬁf/ug'{‘;//_\ﬁw&ﬁ)}?;, t@rﬁﬁ?ﬁéﬁ
(singleton). A part of the rare SNVs including singletons may be associated with the onset of a ?Eﬁ%é‘%ﬁiﬁygiiaﬁ;g = Mol
variety of diseases and the effect size might be large enough to be identified with statistical PRI (LR, 20065/ —X L EPEE
significance. As a beginning of establishment of the infrastructure for genome wide association 3%%5)@*5@329?ﬁAiﬁﬁﬂfﬁi@
studies of comple.x diseases s_pegific for Japangse population, we are going to'perform whole E;;%t;gji’gggﬁi‘%f;&fﬁf?ﬁ
genome sequencing of 1,000 individuals living in Tohoku area. The analysis will enable to AL H AT A YE (R A
identify most of the rare variants (MAF > 0.5%) in the population. We will discuss the state of COETzA—) &R TRMIZESD,
the art of whole genome sequencing in our laboratory and our strategy for the identification of

genetic biomarkers for human diseases.
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