B
B
9
A
2
H
K
i
= |

24

ENRFERFEEAN
BRERZRRFEXE EER

K

Japan Agency for
Medical Research and Development
President

Makoto Suematsu

BRIS84E3H

BEZARFAES %

iEM63F48

BEZART BF (EFHRREHEE)
FR3ESH

AVTF I ZTPREZT VT« T IRIGA
4R T#E Research Bioengnineer
(Professor Benjamin W. Zweifach)&
LT

R348

BlERRAT R (EEHBEILZHE)
TR 19568
XERIEE T O0—/VLCOELERERIZ I
vivoe MUY AT LAEYZ R [ HLa R
& (FR24F38%FT)

195108

BERBAFEFERR (~TFR27438318)
FR214E108

Bl RATiREIERE MERVRIST U HES
% (ERATO) [RIAAZRNA 70OV =20
JIIINRRGIE

FR27648

B REFREANBRE R R FEEE
BER

FEMEDE KBEEESF Gas Biology

March 1983

Graduated from Keio University School of
Medicine (MD)

April 1988

Assistant Professor, Department of
Biochemistry, Keio University School of
Medicine

May 1991

Bioengineer Step IV, Institute for
Biomedical Engineering,

University of California San Diego
(Supervised by Professor Benjamin W
Zweifach and Professor Geert W Schmid-
Schoenbein)

April 2001

Professor and Chair, Department of
Biochemistry, Keio University School of
Medicine

June 2007

Leader, Global Center of Exellence for Life
Sciences, Human Metabolomic Systems
Biology from MEXT

October 2007

Dean, Keio University School of Medicine
October 2009

Leader, JST, ERATO, Suematsu Gas Biology
Project

April 1, 2015

President, Japan Agency for Medical
Rsearch and Development

Main Research Interests Biochemistry, Gas
Biology
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ER27E4B K BHAEEFRFEREENRR U . EED B OWRERCH T 2EENSRAEF
TO—EBUARBERDHEE - ERDOABREBERUEED F DM R DO DEREDEHE
BERID DIMERMITITS /0. R EEMISHEEAIBNIER I 2 EED B SRR RESTEICE D
T EERSFOMEFENROZOBREEHDRE. NEFEDERZITOITENZDENTH D X
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AR HEZE= Y3V EL TS LR %. R EESE TR () EED B O KRR, Q)FE
HDEIE. Q)EEDEHEER. (4)EEDICT{E. B BIFSN TSN, FiE (3 [ SRR CERRIF T
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IMEBDER]. [NERARZETIHEHDEF IR EFEASTEHELTBIFTVD, TNICK &
EIEF T EEDICEFTPAEDBEDGE L ZHSHIEMEENBRELALICBITONBERZTHAED
KIRZEIET . BE CIEFFEED=IYYaVERBCDVWTCHRUSEEBIC. BIERICRDFTC IR MM+
[EDOVWVTHEE LIz LY,

The Japan Agency for Medical Research and Development (AMED) has been established in
April 2015, to serve as a new organization dedicated to improving medicine through research
and development in Japan. The AMED engages in establishing and maintaining an environment
for this R&D, and providing funding, based on “the Plan for Promotion of Medical Research and
Development” prescribed by the Headquarters for Healthcare Policy, in order to promote integrated
medical R&D from basic research to practical applications, to smoothly achieve application
of outcomes and to achieve comprehensive and effective establishment / maintenance of an
environment for medical R&D. “The Healthcare Policy” promotes 1. R&D in the medical field, 2.
creation of new industries, 3. international development of medicine, and 4. ICT use in medicine.
AMED raises as a basic policy, “establishing PDCA cycle for cooperation between basic research
and clinical research”, “maximizing the speed of medical R&D", “realizing advanced medicine
including regenerative medicine”, and “creating an appropriate framework for equitable research”.
Our goal is to fast-track medical R&D that directly benefits people, not only by extending lifespans,
but also by improving quality of life. | would present an overview of the missions and challenges
of the AMED including current projects regarding innovative drug development that our agency is
working on.
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The Institute for Cyber Associates,
Director

Tsuguchika Kaminuma

1940FE/R) | RICEFND . EREEH
KEZ A T—IVKRZENDTA REKITESN,
YEFCPh.D.(B1XS). 1971Fn5. H
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#EFATARE. EEERY AT L EMm
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Dr. Kaminuma is currently working as a
freelance researcher. He studied at ICU,
Yale University, and University of Hawaii
(UH). He worked on pattern recognition at
UH, computer application to biomedicine
and chemical safety at a Laboratory of
Hitachi Inc., at Tokyo Metropolitan Institute
of Medical Science, and at the NIHS. He
had taught at several universities including
University of Hiroshima and Tokyo Medical
and Dental University, and founded the
Chem-Bio Informatics Society in 1981 and
ICA'in 2011.
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S BIWFAEBERIRBICEAL TV 2. FEICEI T 2ERMRN SHRETRICIRA T 22812
ZEHFEEETEM I PUAR RSB0 YT LAV —THodE T T7—<EVNZ ED R
ROTREICIE oIz, Flebe M/ AESETBIOMINPIPSHII R SICRBS N2EYEZ DEmINESH
BEHRNBIEREANDHFZED TVBN ZNSEFFRERL VBV EYEZ DERNBES
D BRPRECHER 2T —ERCEHRINDETITF FRERVERESHINMNEESIND, ZDEF
BZEEHBLLDETDENNNS Y AL—Ya VIR CTH 5. KEPHINTIIEN ESZE8EHD. ~ 5
A=Y 3P IARENEY BIcHDFRL AP ZT TN D COFUWEHRERH DT 2D B
SEPMER 2T FNODBEREEBOED/ S —hF—2w A ITHEDILIVVIT LADERLTL
BTEBELTOXBEARP—ROEFEDSNZEERLCVBIE BRETH D WITETEEAL
FOBEIENRONDN ZIITIFHESNBABLIEBENESN S,

Pl EE I CICEFREDETIEF. KKHASNTVDRNTH N, IOICHLVEIEHH D, ZD—D
[FKEDZERICHIFTD21st Century CuresEFFNZBHIRDFTULVARRENDEETH D,
KEDERERMBFIHFREATHINS. COFEFRBVBLEIVICAETBHERSZIDTH
33, HO—D(F EIKWIIBIFBICTEHDRNE. ICTEEDNVRT P HBNDEATHBD. 5
UIcEEEZNADMLICDOVTHIRET 2.

Pharma industry is now entering into a big reform age. To cover the entire drug R&D stages
from basic research to clinical trials by a single company became impossible even for a Big
Pharma. Although the success of the Human Genome Project and advances in the so called
omics technologies and cell reprograming technologies, to mention a few, have greatly amplified
expectations for innovative drugs and other cures, real fruits are not yet coming. Countries that
can produce new drugs are now eager to accelerate translational research. The US, EU, and
Japanese governments are enforcing their supports not only for basic research and their regulatory
agencies but also for catalyzing public-private partnerships for developing innovative and platform
technologies. An ongoing movement that may change the ecosystem of drug development is the
27st Century Cures Act under preparation by U.S. House Committee on Energy and Commerce.
Another overwhelming wave is entering of young and powerful ICT industries to health care. A few
action plans will be proposed in this talk.
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Guest Professor, Clinical and
Translational Research Center
Keio University School of Medicine
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H4IET. Bartfai & G. ENEETHD[EIIDER|RUTEDIIDFRE] @Bt EEF T
BIERUCHRRUIC. COARTIE I8 KF R P EFRDESFIZHE/IN\LTVDDT. 7 ILYNA T —F&
BREDEBEEZHM SO DEERFICIF. BEARORE (F—T A /R=VaV) ZWABEETH
2] EFRUT VD TE HEDEEPEF 1L TRIED RN S NRETDINTDHEETOE
WU ZDF vy TEBIEOHICEERZ—R B[ —T A /R—=2a v | B ABOR
[CEAUEEEZEZEND. UD\U [ F—T A /R=23 7| ES2Th RERPEDRDEFIZHE/\ I 2
DT BRI PDERBIBREDS — T A/ R— 3> P (FHEREUIR< B> TET WD,
CDEIFKR T BERCBVNTIHIEITTITIL —T A /R=V 3V TR BN OEERICLD
[F—T A/ R—37] (BHE) (9 2EFEEO CaEE> TV D,

BEHCZLDNSA 7LD RESNTHY BEICF MIIFIO—DEEZSNDEREBGTED[I /Y
DEBBEHEN IV =7 LD H ) RADBEBFENTHRAREZELED WERZE22H B ENSINT
BB~V 7 ATIRIZAVEITRIEOEREVUICERUBA TV e . A =5 RU—
V3V EFAUERBDN . BRI AN B REEF RS (AMED) Tld. EFm27EEESR
BBROU——>7 00— 7 L(DISC) |ELTRBERESESD . AMEDDEIEZ B ERR
ELTOERAEOTREEMENBVEHIRUCAIEY —X(THUT. A VY=V 7 LDORERED SIR
HEINBILEYEERIU—ZVU T T2V AT LAEUS LI e BE. 7 HT 7 TIRRIEAREHE
FEEL. KZEZITlE ERAENSTEREE U (TR) ZN U T, BRI — a8 ZT29(C1TR
BELIBER R D— 1K LT 2V R T AW EEINDDH . AEOER OV TIMLTIE.
[BIRETEREM TSy NR— LABE | [Z2HN/N\ 1 T EZRREI L EBR MBI RBE | MRS B
RYND—T|EBF — LA /R—23VEEZB5ND,

In collaboration with Dr. Kaminuma and others, we translated and published the books of T. Bartfai
& G. Lees “Drug Discovery from Bedside to Wall Street” and “The Future of Drug Discovery "Who
Decides Which Diseases to Treat?” These books put forward that major pharmaceutical companies
are recently downsizing their R&D divisions to withdraw from the development of challenging drugs
for Alzheimer’s disease and so on, and therefore, governments and societies bear a highly important
role (open innovation) in the pharmaceutical development for saving those patients. It appears that
Japanese pharmaceutical companies recently have difficulty in carrying out all the drug discovery
research processes from upstream to downstream ones on their own only, and we entered a new
age requiring industry-government-academia “open innovation” for filling this gap. Nevertheless,
conventional individual open innovation (hunter-type open innovation) is becoming less effective
while pharmaceutical companies are downsizing their R&D divisions. Under this situation, there is a
highly rising expectation not on individual drug discovery open innovation but on open innovation by
several companies and industry-government-academia cooperation (agrarian-type open innovation),
and needless to say, a tight industry-government-academia cooperation is sought after than ever
before for this agrarian-type open innovation.

There have been already conducted many trials. In the past, the "protein structure analysis
Consortium". is considered one of the success stories. Companies in Kansai launched drug
discovery open innovation based on a supercomputer “R" in Kobe. The Japan Agency for Medical
Research and Development(AMED) collect member companies as " Department of Innovative Drug
Discovery and Development(DISC)" in 2015, and iD3 of AMED has determined that there is a high
possibility of practical use as a medicine, With recent active drug discovery research activities in
the academia, university medical faculties are developing systems that integrate basic research and
clinical research so that clinical research and clinical trials can be sufficiently conducted after basic
research via speedy translational research (TR). This is also a kind of open innovation. As for national
drug discovery projects, “Platform for Drug Discovery, Informatics, and Structural Life Science (PDID)"
, “Basic Science and Platform Technology Program for Innovative Biological Medicine” and “Drug
Discovery Support Network™ are also considered to be examples of open innovation.
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Tokyo institute of technology
Interdisciplinary Graduate School of
Science

Yukio Tada
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Yukio Tada, Ph.D

Graduated from Gifu Pharmaceutical
University Dr. Tada worked at Taiho
pharmaceutical Co., Ltd during 1977-
2009. He engaged in development of
small molecular drugs. His group have
successfully launched an antiallergic drug,
“Suplatast” and an anticancer drug,
“Lonsurf”. Since 2009 he worked at
the Open Innovation Center for Drug
Discovery in the University of Tokyo. He
is one of the pioneers of Computational
Medicinal Chemistry in Japan. He joined
the CBI (Chem-Bio Informatics) Society in
1982 and contributed to the society as
one of the most active members and also
as a President.
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A N—HFRFA(CA) IF EFEZF —[EIKUDFULLRIDETILZHRD ] (http://join-ica.
org/ws/14rdseminar.html) [CBWVT. [ =TV BEFRHIIRY D —T | OBEEIRIELT WS,
DRYNT =3 FEDIICBDED> TV DIIEZRICT DM RECREREEN . A -V BE
HR{ CRADKERZED S BRI T DT ET. KUMENN DMRMICEALIHRLIZU L TD(F
BEIBR[AZ2 =74 |DBEZBRICLTND.

COIZ2 =T A4 DEFEBELTFUTZREL LD,

(1) BERHMLANDEDIVICEDLZDS>TVBEP T AT ZT7 PNGOREDHRE PR REEH
RHUTVZY—EX ZER BB SO S LKA ARESHECET D IEHRIZM. HEH
ROV ENF 13 E D IEHRIZIE

(2) &I 7ZNIEY DTranslational/Regulatory Research(CBI g 2 1EHR3IR

(3) EDKUNDICTERZIRY Bz DIEFHITIE

(4) BDKUNDICTERZILRY DI DFEBHE DHERIRM

(5) LEEDHERED = DBHEINIITIE

RELCVZIZ2 =T DATREEE DIV —MIEDH DRI F Pt IRsREE R
SHOMEENSIRRUCEO V. PATFZ 7 PEOHEKE DM RS ICEEZDH - THEIBELE
FBIETH Do Ko EDIICHEDZDERHZARAIIL PHTFIP TENSZRRNICHZI DK
DIRHIEZ(ERL TR E CHER T DIFHULVERNONBED T, ZDEB DL ZRHI T2 EHETE
LTV,

ZDRSBA—T VA2 =T X FEDWICES T BMRED/S—bF UV TICRBABDHLTIC
WEESZ DRBNIRIRIEEUCEE CH 2. ARG D S HAICFREZ DRI AFIEL TLR
VDT SBDEDIVICBV T —FURIARBHRYND—TIDRIcTREIF KTV ER0N
2. TOEREICFSBARESORDIFHMNERLD F 13 COWBZLBNUNEEZ TS,

Institute for Cyber Associates (ICA) has proposed to build a network based community called the
Open Collaboration Network. This network aims to allow members to exchange useful information
on drug discovery and development such as meeting events and educational opportunities
provided not only by commercial vendors but also by academia and national institutions. It will also
disseminate information on tools and solutions, regulatory expertise, funding, and job offerings.
It will assist and catalyze partnering among members for providing educational programs and
materials including computer aided drug design, discovery and usage. Because of budget limitation
the initial goal of the project is to build a web-site based network and a resource guide platform
both of which emphasize strategic application of ICT in order to accelerate drug discovery and
development. ICA has already organized a series of meetings for this goal(http://join-ica.org/
ws/14rdseminar.html). This project is unique, for there is no such community that aims to integrate
research powers for drug discovery and development especially from ICT application viewpoint in
Japan.
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Tokyo Medical and Dental University

Professor Emeritus

Graduate School of Engineering Science

Tohoku University

Tohoku Medical Megabank Organization, Special
Advisor to the Executive Director

Hiroshi Tanaka

1981 FRRAZEZFRARFMET E
FEE.1983FTHEL GEX) . 19824
ERAANFEFEHELD. 1987FEMERRK
FEHEIR. 1990F YU Fa—tyYITHRRK
Z(MIT) BERE. 1991 FRRERHE
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FRAR(2013~). BRI BEREYZER
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1981, graduated from the Tokyo University
graduate school of medicine, Dr.Med.,
1983 Ph.D from Tokyo University, 1982
assistant professor of Tokyo University,
1990, visting scientist at MIT, 1991
Professor at Tokyo Medical and Dental
University (TMDU), 2003-2007 President of
Japan Association of Medical Informatics,
2015 TMDU Professor Emeritus and
Tohoku University Tohoku Medica
Megabank Organization, special adviser.
President for Association for Chemo-
Bioinfomatics, and Omics based medicine
respectively from 2013.
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RERY =TV TRENA X —Ty b BRINERMTORRBHRZZ(T T BREEDERS
TH Y L FZYI AR ED BN FIBERZEFRA TEDRIICBOIC TNV T/ L FZwT
AEBEDEREED  KEZEBRDRRIERLDDH D, ELIC 25/ ARITPEIFY — LA FfTE
EDTUZAI-¥—T Y ADRRIFBRIGAIC LT ERIEERERDREELFDBRKRDIRE (poit
of care) COEIE. MADRSA N—ZERDHRCERINHER DL IR SER OB HRNTR
E L DBRRERNFHBIN TS,

INSOFHUWVEEIFKETIFMHEBEE (precision medicine) |OBEZDBEITIRESN. SHF
DEPITH NI KRS 1005 ANDY/ LMEBRNEZSOERER] A Z2vT« T DR ZEES
UTze ZD RSB D FIBROUEICHIN T BIBARRIRELD Y 1 £/ (ClinicalPhenotyping)
BATOERL TS, INSOMRN S FEREBARRIIBHROM A DIFROSRFZBET . ER
DEFICHEVIT T —IDEHRNEBRUICIEZRIEYS B, CORERE YT T—I NS lRRNAHEZ
HI 2D L BREZ 7 ILITUX A FIZFdeep learningBEDFEDMANEA TS, F
o MRS TERL TV NA ANV IS EHINE TORAT —I DEROBMRND ST/ s F
SVIAERE. HBVIERNEFRARREDT — I BB EL TORBERIAREINCIIELDDH S,

NS DEREF CDERSBRERE VI TF—IZEDKIOITERUCHICBERE BIEEEET ZH
THD. HilSNICBIEAHROMZDOIHEZ RN T EEFROEERLE YT -7 —9 (5 F RKIEHR)
o, BRRAIFE RIS £ B8 9 Brapid learning®learning health system®DifLWLTL—L
T—J DRI ERDERE- BIEDIRENZRNORBE RN LEND. BEE YT T — I ZEB(ICL
I ERER] D EEVRIEDOREDRFZITH I 2HFEV . A ED COEE-BIEDHEFLA
DHHH R TH B,

Rapid advances in the next generation sequencer have enabled clinical practice to collect and utilize
the comprehensive molecular information such as genome and omics. On account of this situation,
clinical implementation of genomic-omic medicine is now being promoted and begin to be prevailed
especially in United States. For example, clinical application of whole genome or exome sequencing
has made it possible to identify the disease causative gene at the “point of care”, to explore the
driver mutation of cancer to select the individualized prescription of molecularly targeted anticancer
drug, and to inquire the relevance of the drug based on the knowledge of the patient genetic
polymorphism of drug metabolizing enzymes.

This new medicine is now called “precision medicine”, and started to be promoted this year in US
as president Obama declared the national project of “Precision Medicine Initiative” to collect the
genome information of a million people for clinical implementation of precision medicine

Accompanied with the advance of molecular information, clinical phenotypic information becomes
now also represented by using standard templates and collected simultaneously and rapidly, which
makes “medical big data”. Further, machine learning algorithms applied to medical big data have
also advanced such as the application of deep learning to extract the clinically useful knowledge.
Various biobank projects executed all the word are now changing their role s a data foundation for
genome-omics medicine and individualized prevention of diseases

The current challenge of the medical big data is how we should make the most use of these
data to change the basic framework of conventional medicine and the concept of evidence-based
medicine adhere to random clinical trial, to the new platform of “rapid learning for healthcare” or
“learning health system” which learns the knowledge from real world data, that is, big data of real
patients. Methodology must be invented to overcome the current problems of medicine and drug
discovery. Japan should cope with this world-wide innovation

¥ RRIBRODASR—IBH TSR L,
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E R RD TR Y — T v DEBR . 7 Ay N — XD E5ICIF/NA A ERER
DEEME. ZNICLIMRBRENDEREDBABECLDBREEFRNUEBEFFERBULL
BOTECWVD HEEZELUCFTSFEEDH20FEE VDN SHEEFE OB EREE—&EE 1,000
BB EDONDMERARBEDEIRD N BDREBEHF>T D, ZDes, BHINZRAE IV MR
DANBIEDICT DT ZT EDFRDIBIMEEZRRU T\ D PHT =7 (IR CHIHABIEA RS K
UBERIAZERD S SR 2R EIF T DTN <R TND. OV feBE (LIS T DL DR T
FoEIIHERRFEABEAEER RIS (AMED) R U EEEFTOF—T A/ R—
3V ERAEHICIIRULESEL TV S,

ZD—AT. LKEEF CERREEGF. R WEER CH Y. BHADARIFTZP>TVDHE
CIFRUCARE S e RBUEEERFERY CHoTH. ZDBRIFTRUTCRICHTBLELW
BZNBRRTENEDN. BT —T VA /R—U3VhSIRREVEEDVEDTHBIDEINTE. T
D WEEFN TCOREPZERDOEEYIIR FEFHPN I Y —I 7 ACHEMNICEVEDSELT
W3,

Fled —ToA I/ R=230ESFEIBES B DICFEFIEAMDBERNREE Cd 2. HARDEE
TETRIAROEHIET TR ANHENRR. RBENERGEDZANAE, SIFMDRUE
UERBLBBHDCEDTEDAMDARBLTNDEVNWDNT VD, SE. BETEFIDRIBEAM
Uo7 O—/NIIREmEE dfcA — VA /R—23V DDA EB CTIDNENHZD, 70—
INIVIBARREVNDD(F HFREI O A TR IEREICIBRL. WROD P AT=ZT - NA AR Fv—DiERZ
BB TEBDITH D CNFERDTA Y ALEEFE BB NBNEE RS,

Ay Yay TRBEDEEA /R—3ayDIe DRZEFEZE(CB(I DT — A /R—a v DOEY)
HHH =BT Do

The pharmaceutical industry faces many difficulties with recent years because of the difficulty of
attracting new drug discovery targets, to meet unmet medical needs, the importance of drug
discovery of biotechnology-derived medicines, and the increasing investments for research and
developments. The most essential issues for pharmaceutical industry is to shorten the period
and to reduce the cost for research and development, because now it takes about 15 years and
costs about 100 billion yen per product. For these reasons, to incorporate gamechanging drug
candidates and drug discovery concept, pharmaceutical companies are seeking close cooperation
with academia. Pharmaceutical companies are expecting early stage pharmaceutical research and
clinical research particularly to academia. Japanese government established recently Japan Agency
for Medical Research and Development (AMED) as respond to the movement of open innovation.
On the other hand, until recently pharmaceutical industry is said to be one which is far from opening
innovation, because it is full confidential society and it does not publish the in-house researcher.
But the condition is changing recently, the pharmaceutical industry tries to establish non-competitive
consortium, and to make a scheme to exchange in-house chemical libraries actively.

To foster connoisseur is the utmost importance to develop opening innovation effectively. In drug
company in Japan, it is said that the lacking of human resources that can identify good technologies
from the intellectual property points and the economical points quickly, not only from the scientific
points.

It is necessary to foster human resources for opening innovation with a global perspective. Naming
globals perspectives understand global trends rapidly and accuratly, and human resources that
obtains information from world wide academia and biotechnology srat-up companies and can
negotiate. This abilities that differed from conventional licensing deapartment stuffr are required.

In this session, opening innovation efforts in pharmaceutical industry for recently drug discovery
innovation are introduced.
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