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@ Profile

Masahiro Uemura is currently in charge of making experience in various fields such as energy,
promotion of bio-industry as Director for Bio- service industry, environment and recycling,
industry Division, Ministry of Economy, Trade and lifestyle industry, small and medium enterprise
Industry, Japan. policy, cybersecurity policy and IT industry. His
He began his career with the Government of earlier appointments include Nagasaki Prefectural
Japan in 1993 and has over 20 years of policy Government and JETRO London.
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Opening Address EFEl

Chairman of JMAC, Executive Officer, Corporate Senior Vice President
General Manager, Research & Development Division, Toshiba Corporation

Dr. Shiro Saito

Ladies and gentlemen, thank you very much for coming today to the JMAC symposium. With
the co-operation of the ‘Development program of microRNA measurement technology foun-
dation in body fluid’, which is a part of the ‘Project Focused on Developing Key Technology
for Discovering and Manufacturing Drugs for Next-Generation Treatment and Diagnosis’, a
grant program of Japan Agency for Medical Research and development (AMED), we are
able to host the 5th JMAC symposium.

JMAC was founded in 2007 with the objective of promoting the biochip industry, and
has been working as an industrial association of companies engaged in the bio industry.
And ever since its foundation, we have worked on international standardization activities
under the understanding that in order to develop cutting-edge biotechnology industries in-
cluding biochip as an industry, it is essential to build a foundation of international standards,
and furthermore, that Japan will be able to take the lead in the international competition by
taking the initiative in developing standards. It is an honor for us to participate in this project,
and we are very pleased that we could hold such an event today.

The ‘Development program of microRNA measurement technology foundation in body
fluid” will realize a great achievement of extending the healthy life expectancy of the people
by using micro RNAs as an early diagnostic marker for cancer, dementia and other serious
diseases, which will lead to early treatments. As an infrastructure, it is crucial to establish a
guantitative evaluation technology that will give ‘the same results regardless of where we
do the tests’, which people may think of as mundane. JMAC participates in this project to
establish quantitative evaluation technologies, and aims to develop reference materials for
measurements of micro RNA at the international standard level.

There are two major benefits of using reference materials. The first benefit is that by
using reference materials as a criteria for proofreading measuring instruments and ensuring
that the controls in calibrations are connected to international standards, we can guarantee
that ‘the criteria is the same anywhere in the world’. The other benefit is that by using it for
the validation of the measurement procedures, we can guarantee there are no problems in
the operating procedures and that the results are valid, even with different workers or at dif-
ferent sites. The underlying concept is called ‘metrological traceability’, and comparison with
what is accepted as an international standard will guarantee ‘the same results regardless of
where we do the tests’.

But guaranteeing the reliability of such measurement technologies isn't the internation-
al standards’ only strongpoint.

Generally speaking, the existence of appropriate global rules is indispensable in in-
ternational business scenes, and the ISO International Standard is the most powerful rule
among them. Understanding that the development of the ISO International Standards as the
foundation of market expansion, and actively participating in the process as a business op-
portunity, is becoming a popular corporate strategy in the western countries. The same thing
is happening for the bio business market that is undergoing rapid expansion. JMAC will con-
tinue to strive to develop international standards as the basis for the advancement of the bio
industry, based on the industry-academia-government collaboration that we have cultivated
up until now. | sincerely wish that the lectures and discussions will be useful for everyone
who is here today. Thank you.
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@ Chair Dr_ Takah | ro OCtha /National Cancer Center Japan
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[Opening Address]
Dr_ H |r0k| Nakae /Director-General of JMAC

®O0pening Address

[Guest Remarks]

D|"_ NObuyOShl Ch | ba /Japan Agency for Medical Research and Development

©®Guest Remarks

[Talk]
Dr_ Takah | ro OCh |ya /National Cancer Center Japan

@Circulating microRNAs as a novel liquid biopsy for early detection of cancer

[Talk]
Dr. SatOkO Tak|zawa /Toray Industries, Inc.

®Comprehensive analysis of miRNA in serum
by the highly sensitive microarray “3D-Gene”

[Break]

[Talk]
Dr_ J u ntaro Matsuzaki /National Cancer Center Japan

@®Development of serum miRNA biomarkers to detect digestive cancers
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Keio University School of Medicine

®A serum microRNA classifier for the diagnosis of bone
and soft tissue sarcomas of various histological subtypes

[Talk]
Dr_ H |detosh| Tah ara /Department of Cellular and Molecular Biology

Institute of Biomedical & Health Sciences,
Hiroshima University

@®Validation of circulating microRNA using NGS

[Talk]
Dr_ Nobuyu k| Ota /Preferred Networks America, Inc. Chief Operating Officer

®What Al (Deep Learning) can bring to the medical field?

[Summary]

Dr_ Takah | ro OCh |ya /National Cancer Center Japan

@®Summary
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®Make Genomics Reproducible Again - MAQC and Beyond
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Dr_ S h | ro SaItO /Chairman of JMAC, Executive Officer, Corporate Senior Vice President
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[Guest Remarks]

Mr. Masahiro Uemura ~oirector, Bio-Industry bivision,

Commerce and Service Industry Policy Group, METI

®Guest Remarks

(Talk]
Dr. Hiroki Nakae ~oirector-General of umac

@®The strategy of international standardization in the era of big data
-- Challenges for bio-industries --

[Talk]
Dr_ Sh|ngo Kano /Bio-Innovation Policy Unit, Department of Computational Biology

and Medical Sciences, Graduate School of Frontier Sciences,
The University of Tokyo

@®The Role of Social Science on Regulatory Science
- The approach and its contribution -

[Lunch Break]

[Talk]
Dr. Ryusuke Nakaoka ~Netonai institute of Healtn Sciences

®What we can do for constructing a framework for leading international
standardization for medical devices as national strategy
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Director of Division of Bioinformatics and Biostatistics
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®Make Genomics Reproducible Again - MAQC and Beyond

(Talk]
Dr. William Slikker Jr. ~National center for Toxicological Researchy

US Food and Drug Administration
Director of FDA" s National Center
for Toxicological Research (NCTR),
US Food and Drug Administration
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Circulating microRNAs as a novel liquid biopsy
for early detection of cancer

Takahiro Ochiya

=
1
£
Rapid advances in liquid biopsy tech- Memo BN ARRE S —HEFR =
nigues in recent years have led to NI WRCRARDIBR E
1
research on the use of microRNAs, Oi/E =

or extracellular vesicles (EVs), in the
diagnosis of diseases. The attrac-
tion of microRNAs/EVs as novel bio-
markers is that they are present in
various bodily fluids including blood,
urine, saliva and breast milk, while
disease-specific microRNAs/EVs
have a high concentration among
pathology-specific molecules. The
analysis of EV biomarkers in blood or
other fluid samples would enable pre-
liminary diagnosis of diseases where
tissue samples are difficult to obtain,
and would eliminate the need for the
direct tissue sampling of convention-
al biopsies, which would in turn be
effective in reducing unnecessary bi-
opsies. Meanwhile, the concentrated
molecules in disease-specific microR-
NAs/EVs could be used together with
diagnostics to promote personalized
medicine.
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RE. BARAESZIES. BARNAIRRZEEERS.
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Division of Molecular and Cellular
Medicine, National Cancer Center
Research Institute, Tokyo

@ Profile

Dr. Takahiro Ochiya is a Chief of Division of
Molecular and Cellular Medicine at the National
Cancer Center Research Institute, Tokyo. After
he got Ph.D. in 1988 in Osaka University and
then went to do a post-doc at La Jolla Cancer
Research (Burnham Institute for Medical Re-
search), CA, USA. Dr. Ochiya’s lab focuses the
development of novel animal models, methods,
and strategies to study cancer development
and metastasis. Especially, current focuses
are siRNA- and microRNA-based therapy
against cancer stem cells. Dr. Ochiya is one of
top scientist in Exosome research and carries
President of Japanese Society of Extracellular
Vesicles (JSEV) since 2014.
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Comprehensive analysis of miRNA in serum
by the highly sensitive microarray “3D-Gene”
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Development of serum miRNA biomarkers

to detect digestive cancers
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NEI. BRENACRREN VE. SBEEBN
PREBOICHEANEIENTI D, BDOH DI
CEICRHRBLIELUVWRT—IICEKTEITLT
W BINE< BHEZHINTEDLDICENIE
HRCBHRNVNFESTHDEVZET,

CDEDIBRREINFEZ. HRF2ELU Lz
DICTEULAVRRE Y S-/N1TFNOLEE
URFERMRTC Y Y-/N\1Z/N\VDICRES
NICMBRRIAD D 7ZESD. CNETICRED
Hu 50061, BHA 140061, KESH AU 140061,
FriEh /v 30061, RN A 800 B, RBIEN A
30061, HXUV. BEBEISN TGOS
5000 B (CDEFDARRREMBRP YT DO RNA
DfiEsT SSEBEUIC,

CDEKRET — D@ EHIZHER. NS
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NOBEDHVICENTE. PADBE(ICELD
CRBGDVTOORNADNY =N BEETDS
EPDHOTEF LIS, SHICCDHARBED
YT1TOORNADEE L. ETHADHEST
SHL/NICBENTERONDZED L. MED
MRZBVCTRRICHEZRITDIEL. D
FLECERELAETHSED. CODERER
CTRELCVET. REETE. CDLDEM
BPY1TOORNADRHZIBALT. Hitash
WezRHDERETZRIDFALCDONT. €D
RAFERRZ BB CTUVICIEEET.

Memo
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Juntaro Matsuzaki
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R P~Y 1 O 0RNA RIE KT EEBFHFE
70Y 10 MRIERREE

OFLE

1981 RREEFI. 2005F BREZZBAZESS
FE., AESRAMESHEEICTHRERTBES.
2007 F BEZDARZEARZAB. 2010F BAZM
REZHRIHFRE (DC2) ;M. 20135 BEBRKRZE
AZRESFAREHELREZES . RERD VD MIRNA
MRCKS. KRREFESPRERHFLSBSAR B KO
BREZERDREBRFIHERLY-—TCODIBEZRET.
2015 F7BLDRE. KRP~Y 100 RNARIERM
ERBFEETOY 10 MHEMREE LTEHE.
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A serum microRNA classifier for the diagnosis of bone
and soft tissue sarcomas of various histological subtypes

(B=]

BHEBMEEER (RE) (F. FLTSESK
BB BRNEET DIcsH. BIEFRHZE
DELS A"EGLRZUWDERFES0). &
BCEREZHY—ND—DREIRNEZDS
BNED LECRBORBCTHD. OF. MBE
miCcroRNA(MIRNA) (&, %R 4 E KR JBDIRE
BN ZVY—ND—ELTHEBINTYL
2. AARDBENE. BRBEEIRSDMAE
MIRNA 7Z #87E6Y (CAEHT L. RRE(CH RS/
TAN—N—ZBAEITDILECTHD,

(IRETSA]

2007FEN B 201 3FICEUINARREY H—
PRFERZZZUICEBRBEBZEDN. 6
BERIDOMABLHEMABIRETH >/ 1002 8172
WHRELIZ, RIGRBMBLDRNAZBE L.
Y1007l (DNA FvT. 3D-Gene®) [C
CTmMIRNA2,565 BRADMBRENSIHIRT —57%=
ML, WRELTREADMBXIDEREL
ISP 7 —5%ZERLIC. EODRBLRE
Pz REREF. FliREs. RILBEICIIDIBTT.
REICRHENGN\T IV -N—DRRE R Z

3271z,
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(#5R]

EROICBNRESES 8984 (B : 415
Bl AR 1446 R : 3396 (BRES
D)) CREAN275 NDT — 7@ (CEARL
Jz. MBMIRNADERTOD 71 ILE. BE
CRETREIDISRY—7=ZEM LIz, —F.
BEEREOERR IO 71IVICE. REFE
FRHONGEHDIc. RBIEBCERICKRE
DHDMRNADA. RRE (BIE776. BIE
84 %)) CaliReE CRIE1176), RE1096I. &
BA1S0H) THBLTWD 11D MIRNAZ
A= N—BRBELTEELIZ. N1l
BOMRNADA., 27ZAVCEBETE. &
SEBE (BIE1176). RME134061. REA 12561
CTH. BE%. /HEE0%. BEIT%N R
HICHULIRCEVSZHBREZZ U,

(#5551

S0, BERSDEFHH CERIESDM
BMIRNADERENFERBIT 21T o/, 7B
MRNAZRWDET. BEBRAESZHE
WICERTREESREDHMBZM/NTZ Y —
N—7zRELI,
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Naofumi Asano
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2006 F48-2011F38
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2011EFE48-2013F 38
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2013F48-2017E38
BREEDARIAZRSSOBULARREY S
FEARAD VIR D B ERIHSE
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Validation of circulating microRNA using NGS

Circulating RNA and EVs are power-
ful tools as liquid biopsy for cancer
piomarker. We focused on exRNA
and circulating RNA using serum for
cancer biomarker. Next generation
seguencing (NGS) is performed us-
ing lonPGM and lonS5 (Thermo Fish-
er Scientific Inc.). All of the patients
provided written informed consent to
participate in the study (Approved by
IRB committee in Hiroshima universi-
ty). We identified several microRNAs
pbiomarker specific for pancreatic
cancer, head and neck cancer and
breast cancer using serum and plas-
ma. We also identified cancer specific
pre-miRNAs, pri-miRNA and isomiR
which is distinguished between can-
cer patients and healthy volunteers. It
is known that isomiRs are not caused
by RNA degradation during sample
preparation for NGS. Some of isomiR
profiling is well correlated in exRNA
profiling in cultured EVs from cancer
cell lines. Therefore, isomiR alter-
ations in circulating RNA should be

BSBIIMACY Y HRIT A

powerful and significant tools to iden-
tify the origin and the type of cancers.
We believe that our NGS platform
ased biomarker discovery may pro-
vide the useful information to use for
early detection, prognosis and com-
panion diagnosis in cancers. In this
presentation, | would like to introduce
NGS based biomarker discovery.

Memo

HIE R1%

Hidetoshi Tahara

LEARSAZ M
EEREREZHRS
RN FENZHRE R

[ 175

SERNTT RREBIASERS RSB ZILSE

¥Rk 6 LERSRSRESRAFRE B (BS)

EMR 13 LEBASESIMESEIR NEHEHIHE

ERK 18~ LEBASASRERZRSHRE RLEX
SASRERERESHARE) - BRHFE
MSRRE IR

BARNAIHREEER. BAD D SIENEBEZIRIES.

BAEE=ilES. B EEIEESSTES. AACR,

Committee Member. BEMRN/NRSE= (SEV),

Executive Board of member

Department of Cellular and
Molecular Biology

Institute of Biomedical & Health
Sciences, Hiroshima University
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Al (FEZ8B) IFERSEFIC
EDSFSBENEELESITH?

What Al (Deep Learning) can bring

to the medical field?

S, ZIDODREGDER. ITENTZFITHO
CT. REZEBMERINDDDHD., TD—DOH
Al FICREBZB (T1—T5—-Z20) LW
NORMDEZCHD, T1—T5—Z2JR
ANEDRZE> TN D BIRIZBDERSNIT I
DT1—02VEIFTRADBEICE VM ERT
fED EIFoNcZa—3I)LRY M ERENDHZE
ETINCTHD. TDZa—2IRVNZZBEIC.
TUCHEMERBELCREA LT, REDEY
IT—9ZFEONEBEDIILICLD. INZE
CEPIRICLDDTCEDRRICEOTUIZE
HHEC/NSY-VRHE - 2T ZBBNICTED
CENTREICEDCTESC, SNTA—T5—Z
VI FRRED B TEDNIEH. RETIEEE
BEnte >, BEDHERF v EZF 2T B>
Tc ATREE AlphaGo ©. DDA C T+ —
TS5-Z2T0MEONTUVD., COEXSGZ
slIgkZIESOHNCTWVDT—T5 -0
wffild. INETHBRLEDEMEMHOOH <
DEFDEBEMELTERARILSNTLTH
253, HO2—D2DEmE. \1Z775./0Y—
DRBTERIOTVD. $1000T7 /LY —T>
Y—ET/ LREDEHZ CTHD, —A—ADT/
LZFTHRD . BRIDRBZR DI, T/ Liw
EZEOTHERRBT /L7%ZWUETDILICKDE
BZET 0D, SFOURTUNHDZEND

BSBIIMACY Y HRIT A

JCREDRRCEDAUEMEDE TS e, D
DDEZGDNEHT. WLDEBZRADILEX
DERIZRMD. ARDESE EFEFERRGHCES
LIcCERF>BINEZLETHD., ELTSES
[CZDDDEm7zME B TEMDITEMAZ
BREL. REDEBRANCEITTOLIESHER
PTBEOCTLD, IOULIRRDD, Bt~
D7 —RRYND—DR(PFN) (FF1—T>5—
“20%BHET D AT RBERMDREF S ER
ANDERAIICAIFT. 3DDMRG. BV RT
Lo ®WEE. TLTN\AT - NVRT IR
UCEEXRAEZITOTWVD, NT1Z - NJLVRT
PTRIPABZEIICHEILL. EEDT18ICEE
UNARRLY Y- EERMESHAMER
AL TALIREE (AD) ZEB USRS VE
BYOATLEETOI IO ZRIBUIC. FIC.
AMED 7B Y O THD. MRNAD AEZHR
MFE T [ERHAI EMRNADTTEEDIBHED
BICELD. BHNERBETCHVBERERNR
RILTETHDIEZRIAELTVD, CDBER
Tl REZBBICIEOTLDAIDERD DR
RRMETOLNDCI<ERL. WHICITNE
ERICIHATEZDN. BERCNEREZED.
RHOMDIEHTHDMRNADAEZRI 70D T
OEDRRZHBITUIZ0N.

Memo

Nobuyuki Ota

Preferred Networks America, Inc.
Chief Operating Officer

@R [F

1 I —IVREDHSEMMRSEFNMNSBELTSES. 1
Dz )P RES2T D5 A3 (University of
Callifornia, San Francisco (UCSF)) d &£ ) ¥) 18 =
BEND—REa—XEZHARMCTRRIANROI S
J10—-RUHMREELTRSE, ZDB/N\AZTIOE
#A-CUBE. DE1— 9% ENEAEEGETZEIZ,
IR 7E (& Preferred Networks America, Inc.® COO
EUTEBRNDAIRMDENA - RRLZIEE, RRIB
BAEEHE,

BSEIMACI VRIIA

25

]
1

=|
8
11
B
1

B




26

RESMET - AEEH

J\AAKREST—IFHDEIFIFELEESE

The strategy of international standardization in the era of big data

-- Challenges for bio-industries --

INZTO/0I—DRHE. T/ LIBHROF
RZSHICELIREVBEEREE. AF(IC
EOCHERFIULOEMNFERZ KL T L\D.
RERY =TT —RBET/ LBIFTERMICAR
SINDLDIC. BRBETH/ONDIREDT -5
7z IIE T DIBFRUIBRENDRHONDDP. AlD
BARZ O TRITRMAOREBNICERLTULD
CET. BONICKRET — IO\ TIFT 1Al
BEBNPBUODDHD. €D—HCT. \1TTD
/O0Y-DMAICALTIEE. RECERUSMNC
EE>EEAEG NTTEEXREVDEED
BPEIRESNLTLVELN,

NATDBICEBULEIDELTNDEEE.
BRICBDFENCANEDIVDHEBRET D
ZEBBVTHDD. UDUEFRIHETEL
DIE. SEXETENDEFRFVBEERNFEE) 2
SCHZEBNBOCTLVFVWCLCEALTY
2. EFMICANYREHATEEE(E. KE<D
(TCTZDOHhd. [REEEDER] L. AR
SEHIORER THD,

BEEEDERQI. [ZORBHBRNES
CTHD| CEZRIATDICHICMEBR, HKLE
ANBEPT -EXTHD. ABBEEERLE
NEBEBREICH(ToND. NEBEBELE
(. HSBDKIEN. EHONICHEEEEYE
ZRUWC. RBERBRZERCTETDLD. Hoh

BSMIMACY Y RYDI A

CHFRSNICHEEEBRNICHEIT I DEETH
2. NEBEEBECTE. REYENIECE
BREREAZRICT., BIREESTHNE. kg
DMEDESZ IKQERTTETDLDIC, F
003 LRSBHON =T IVICKRIEZ DL
T. BEYE(CHSIIRENWZATL. B
BRCHBLTCLDREREDEEZEBELT
BTN EESEN. INEAFRDEBEE
B(REBEEER) 2. \1Z270./0I—7%
RUVCRIERACHEERI DI EFIREATHD.
NABBEEBIRL(E. RERZRECORERBRZ
k&g S 528E5ER (Proficiency Test) Tdrd.
EEXECUCBIULCOVDERDTICHSUWTIE.
NAEBEERICLDREDEDEREFITICA
gRIBIEERFINTLD, LKL, o
FREERCROICCETERHEN. EXEFABD
BRICIE. ASBEER. NEBEBENDED
BEBENRDONDDTHD. EXLZB1E
THR®BICE. BESA-ND-—HHEP2LTLDR
BHEVCESRELNT LS. REBENKD
ONBDZEICEDDTHD.

EEVCHEGERD- DB, EUF1RE
CRBITHD, EBRDLDICEBRLTREERD
FACDOWTRICNTKW] CHRPTEED
RNTNDZENEZLL. SRICEADDIE])
FRBNEDBCTHD, TNERZHNRICED

<HRENCHESZE0, ZEDIEHICTHEZRLF2
ShU-—DAIVRZEENCHEL. =5
REETER . REMEDFNBICOVTEATL
DEBREELSECLEND. RMfINGFREREIC
FORDOBINFRH ZRMEERBL TSI EDN
NAZT0/)0Y—DEENICERIRTHD
EEZXOND.

RBECE. LRDEDTERZRER. —
BDEERDCHBBDEAEZDLDIC. B
BENDEBM EZDIHDEBICDNTET
FECHD, BEFDDHIZHICE. HBHL
TINAZT0/)0I —DBDEXELDIZSHDE
BBEZEIRTDICHIC. BOSECLTULI
IZE71z0N
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Hiroki Nakae
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OFLE
1986 F4 8. MINEHRCEALR. 1993 FZMEIS.
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%R, 2006 FXDHENEHAXT 1 EW DAL,
2007 £ 38, BUEHEHERIE.
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The Role of Social Science
on Regulatory Science
- The approach and its contribution -

| will introduce the activities of “So-

cial Science on Regulatory Science

(SSRS)” from four points;

1) Introduction to SSRS
Social Science on Regulatory Sci-
ence (SSRS) is a new type of com-
munity that analyzes and promotes
“Regulatory Research Engines”
for upcoming emerging technol-
ogies from both an experimental
social scientific perspective and
a regulatory scientific perspective
in order to connect regulators, in-
novators, and policy makers with
social scientists. In the session, |
will introduce its concept
and activities including

cess (RaaP)”
We have proposed the concept of
“Regulatory Science as a Pro-
cess” (RaaP) to analyze inter-
actions between innovators and
regulators by identifying process-
process interactions (Fig.1). Based
on the RaaP concept, we identified
regulatory science related issues
pboth in the past and the future,
and also in both the regulation and
technological standards that SSRS
handles.

3) The RaaP Approach and its impli-
cation

Proof of Concept | \ Innovator’s Value Chain Proof of Concept Il
/

the outcome of “Science >

principles

Discovery Animal Ifeeg‘i::;ig?y Preclinical Clinical F'I‘"g Marketmg
R h Model P N Stud: Stud:
eeear odel POC Options oy ey Approval F'roducuon

on Science, Technology

Innovator’s Activities

and Innovation Policy

Regulator’s Initiative

project, which are fund- ‘Sszfsz;:IA‘;:Zr"“H/\HV
>

ed by RISTEX (Research

Institute of Science and

Regulat

14

Activities

Technolog

Technology for Society). >

Technology R&D for Rule Intemauona\ Optimizing Draft GL Momtonng
Prioritization//Rule Making, Making //Harmonizatio rganization// Operation Re sion
visi

Regulator s Value Chain

2) The concept of “Regu-
latory Science as a Pro-

BSMIMACY Y RYDI A

Guideline Targeting

Fig.1 Framework for Regulator-Innovator Interaction Analysis

Using this analytical framework for
Regulatory Research Engine, we
conducted case studies on topics
such as the DNA Chip and Lung
on a Chip, and also investigated
the function of the Drug Develop-
ment Tool Guidance as a “Guide-
line of Guidelines” for emerging
technologies. In the analysis, we
mapped the issues and processes
of emerging technologies, and vi-
sualized the activities of regulatory
science as a whole.
4) Other tools for analysis

We have examined other tools for
interaction analysis such as biblio-
metric network analysis, ISO-Reg-
ulation linkage analysis, and tech-
nology forecasting for regulation
using text mining. In this session,
| will also introduce the results of
these kinds of social science ap-
proaches and would like to discuss
with the audience about the re-
sults and realities.

nin 155

Shingo Kano

RRAZAZR MASBEIRBSHAR
XT 1 DIVRHREDER
NAZA I R=Y 3 VHRDH EHE

Bio-Innovation Policy Unit,
Department of Computational
Biology and Medical Sciences,
Graduate School of Frontier
Sciences, The University of Tokyo

@ Profile

| have been an associate professor at The Uni-
versity of Tokyo since 2013 and my current in-
terest is in the interaction between innovators
and regulators in the medical field, and public
policies in this field including international com-
parisons. Prior to joining the current positon,
| had been a President and CEO of Aphoenix,
Inc., a drug discovery company from Tokyo
Institute of Technology for ten years, and the
Head of Healthcare Group at Nomura Securi-
ties responsible for private equity analysis and
investment of Japanese biotech start-ups for
four years. | also spent eight years at Nomura
Research Institute as a Management Consul-
tant, and worked for four years as a professor
at Graduate School of Technology Manage-
ment, Shibaura Institute of Technology.
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EE#ESESBICHSLTHRICKRDBENS
ElRFELEHREZEDREICHIFT

What we can do for constructing a framework
for leading international standardization
for medical devices as national strategy

ER#ESDEMEZRIRSEDE THRIENTTD
NICERRERESIEDETICHO. ERGR
EE#ES O XBISNTRAISNDZEICED
Ioht. ERESOHFDUICEAIDERNER S
FREREAHRTH D, EEESBOZEERVE
MESHBICDONT(E. BB - BAEES. %K~
RS - BEVPHIR ST VSN BEEL. ISO
W IECOBEBRFETLHZSIASN LD, U
HPULELD. Bl - BRfIDESCHO. END
DRI ET DR BENMELTETVD, E
BHRBDENZNLZEMH(CEI DRIV I
FEBEETHDISO 10993 U—XTlE. 1)
FTIRTUTIVDEL DGR BIERN D R
RUREA RZEADIIIC . 2) HRMBHDEB LMY
FoRERMZENAUCENSNEZZE(CHRDE
FEFD. 3) BEZ R DREIE (Threshold
of Toxicological Concern) MEAZB1#E L.
REICERBSNTES LD Part 1XE (BR
NEZF) DRETMMTHNTVD, LU, 1t=
D72 HDICEE T D BRI R S FH D
BICHBIDEXRICEEERNBEIDE. &)
‘o Part 1 MERICKDTIE. BHBEDRHIIC
TREZREFUNMIZLN,

RRCERMHESZLTCVSBEERFR®BI(C
DUW\CEH. HRNVIEMZBEUICRRDREE.
WOCHBRAYZ B DRIRICITDCHIC, 7
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ENFHMHEMOBISDBEEZSND, U
KU, BERTERBSNICRGHDE<EERE
RAICEDTUVEWNCHIC, BEIDEBIED'SE
FRERBICHBASNCOVEVRENDEET D,
COBBEERESEDEICHVCTERAERTHD
12, BECDEBME(CHRDOBFETEN. 175
L=V DRR(CESHDICH DL IBHDE
FEHWBELERZD. RBECTE. EBUZPart 1
DAEIRBZPI0 (CERKEESE D BOBIRREN
WRICEDOWCTHERT D, Fic. BARKDERHK
SEMIBDERZENZNRT DRERBD—IR
CUT. BADEELTLD AMED HRFEDIRIR
CSRORBEZBNID.

HERXS  &8B8°. BMEF (BUEXRD
ReREEMRT ER#ESSSH)

Memo

Ryusuke Nakaoka
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ESE)
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EriPSHiE R thZRALCHUVERmARE0RHEL,
B RRICOIIEN\UT =3V RENDEE

Development of new in vitro safety assessment using human
iPS technology: standardization and validation toward the
international harmonization in safety pharmacology.

Japan iPS Cardiac Safety Assess-
ment (JICSA) is a consortium orga-
nized by stakeholders who recognize
the usefulness of human IPSC-de-
rived cardiomyocytes (hiPS-CM) for
drug safety assessments. We started
the consortium in August 2014 after a
four-year preparation to propose a ro-
bust experimental protocol for record-
ing field potentials of hiPS-CM activity
using the multiple electrode system
(MEDG64). To standardize the proto-
col as a new safety assessment, the
consortium has validated it and col-
lected data with it for 60 compounds.
To standardize the protocol, we have
first shown the reproducibility of ex-
periments among several laboratories
with several compounds. Then, we
have increased participants and num-
ber of compounds to prove that they
are robust enough to be acceptable
to international regulatory authorities.
We are now sharing our results for
an open discussion with an interna-
tional consortium for cardiac safety,

BSMIMACY Y RYDI A

Comprehensive in vitro Proarrhyth-
mia Assay (CiPA), and discussing the
possibility of ranking chemicals for
their proarrnythmia risk with the new
strategy that CiPA proposed. In CiPA
activity, discussions have been taken
place regarding current problems of
the present cardiac safety and future
directions for regulatory acceptance
of the new paradigm. | will introduce
our JiICSA activities pertaining to a
new strategy of Safety Pharmacolo-
gy, and the importance of the Health
and Environmental Sciences Institute
activity for organizing an international
platform to discuss innovations and
regulations. Acknowledgment: Jap-
anese Safety Pharmacology Society,
the Regulatory Science Research
Grant from the Ministry of Health, La-
bour and Welfare to YS (H24-lyaku-
Shitei-030 from 2012 to 2014), and
the Research on Regulatory Science
of Pharmaceuticals and Medical De-
vices from Japan Agency for Med-
ical Research and Development to

YS (15mk0104053n0101 for 2015 and
16mk0104027j0002 for 2016).

Yuko Sekino

RRASZAZR RIRHARB
RofFEZHZE RERR

OFLE

RRAZSRIEFE. RRUSERARSICTERZELSZ
ML, FESMRMN. RREMWBERSZHRSHIICT
RARD BREARSZESECTHF. A0, PHEEZRT.
RRRZERZAARMCHEHELFD . BIERERRRD
FERFAARIEER. 2017 F 1 BXDIRE GFESED).
E KPS Bz fE > CEReLZ EEEIEZ DM
LOWFEZRFE. REL. SoCHUVEREILERED
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B FREREICHITSIEREE

Reference standards for genetic testing

High-throughput next-generation se-
quencing (NGS) enables broad, deep
analysis of the human genome or
transcriptome in a single test. NGS
has been used widely in clinics/hos-
pitals to identify genetic variations
that are relevant to diseases. How-
ever, NGS detection of variations is
complicated due to the size, diversity,
and complexity of the human genome
and technical errors that occur during
sample preparation, sequencing,
and bioinformatics analysis. We can
prevent these limitations through the
use of reference standards to incor-
porate methodological performance
standards and material standards.
Technologies and standards have
historically been developed simulta-
neously. They are always reciprocal;
current technological advances, e.g.,
genome-editing and induced pluripo-
tent stem cell technology, can create
petter material standards, and in turn,
these standards enable the optimiza-
tion of NGS technologies. Moreover,

BSMIMACY Y RYDI A

the development of reference stan-
dards is an alternative approach to
improving the accuracy and reliability
of detection without any further ad-
vances in NGS technologies. To date,
a wide range of reference materials
for NGS, including biological mate-
rials, genome-edited cell lines, and
spike in controls, have been devel-
oped. Biological reference materials
are important because they facilitate
the maintenance of genome/RNA in-
tegrity and can be used as a substi-
tute for patient samples. The diversity
of human genetic variation should
lead to the development of genome
reference standards representing dif-
ferent ethnic populations; therefore,
a set of genome reference standards
has been generated by the National
Institute of Standards and Technology
(USA). In Dr. Yamanaka's talk, he will
discuss his current efforts in RIKEN
through collaboration with the Japan
Multiplex Bio-Analysis Consortium
and National Institute of Advanced

Industrial Science and Technology for
developing new Japanese genome
reference standards for establishing
genomic/precision medicine in Japan.

Yasunari Yamanaka

ETIHTRRIRE ARALS TFR
RIS/ \ T HEE AR

FIHER - DURFERTOTS A
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#f7Z2135. 2013 FELSRMECTELSEIEREADN
RRFECERRCRDBD.

RIKEN Cluster for Science
and Technology Hub

@ Profile

Dr. Yamanaka received his M.D. and Ph.D. from
Kyoto University, Japan in 1995 and 2005, re-
spectively. He is board-certified in pediatrics.
He served as an Assistant Professor at Kyo-
to University Hospital from 2005 to 2010 and
spent the next years as a Visiting Scholar at
The Scripps Research Institute or The Univer-
sity of Miami Miller School of Medicine in U.S.
in the field of human genetics. He joined RIKEN
in 2013. He has a primary interest in develop-
ing new genetic tests and creating reference
standards for next-generation sequencing or
other conventional genetic testing.
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Make Genomics Reproducible Again

- MAQC and Beyond

Across the landscape of clinical
medicine, drug development and
genomic technology development,
reproducibility is the foundation for
their translation to clinical utility and
regulatory application. Human error,
computational error, or technical error
leading to irreproducibility of biomedi-
cal research hampers clinical transla-
tion of biomarkers and therapeutics.
These concerns pervade through
the use of high-throughput genom-
ic technologies such as microarrays
and next-generation sequencing for
both preclinical and clinical studies. In
this presentation, the FDA-led com-
munity-wide MAQC/SEQC consortium
projects will be discussed that is fo-
cused on promoting standardization
and quality control efforts to address
the alarming concerns on the lack of
reproducibility in the generation, anal-
ysis, and interpretation of genomics
data. Among various issues encoun-
tered, computational reproducibility

becomes increasingly challenging

BSMIMACY Y RYDI A

in this field. This is simply due to the
fact that the size of data is so mas-
sive that the manual inspection of
data quality and analysis results are
often prohibited and thus the repro-
ducibility is largely at the mercy of the
algorithms used where the metrics to
asses reproducibility have not been
established. Thus, the presentation
will discuss some of the advance-
ments in this area based on the
data generated from MAQC/SEQC
and beyond. In the end, a set of les-
sons-learned and general guideline
will be provided to explicitly consider
reproducibility, a fundamental hall-
mark of good science, in analysis of

transcriptomics data.

Memo

Weida Tong

National Center for Toxicological
Research/ US Food and Drug
Administration

Director of Division of Bioinformatics
and Biostatistics at FDA' s National
Center for Toxicological Research
(NCTR/FDA)

@ Profile

Dr. Tong is Director of Division of Bioinformat-
ics and Biostatistics at FDA's National Center
for Toxicological Research (NCTR/FDA). He
has served a science advisory board member
for several large projects involving multiple
institutes in Europe and USA. He also holds
several adjunct positions at universities in US
and China. His division at FDA is to develop
bioinformatic methodologies and standards to
support FDA research and regulation and to
advance regulatory science and personalized
medicine. The most visible projects from his
group are (1) leading the Microarray Quality
Control (MAQC) consortium to develop stan-
dard analysis protocols and quality control
metrics for emerging technologies to support
regulatory science and precision medicine;
(2) development of liver toxicity knowledge
base (LTKB) for drug safety; (4) in silico drug
repositioning for the enhanced treatment of
rare diseases; and (4) development of the FDA
bioinformatics system, ArrayTrack™ suite, to
support FDA review and research on pharma-
cogenomics. In addition, his group also spe-
cializes in molecular modeling and QSARs with
specific interest in estrogen, androgen, and
endocrine disruptor. Dr. Tong has published
more than 230 papers and book chapters.
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The Global Coalition

for Regulatory Science Research

The Global Coalition for Regulatory
Science Research (GCRSR) was es-
tablished in 2013 under the leadership
of the US-FDA. The mission of GCRSR
is to foster the uptake of emerging
technologies by engaging regulatory
agencies in the global context. This is
an international coalition with the ob-
jectives of facilitating education, sci-
entific training and scientific exchang-
es in the field of regulatory science.
It focuses on research to support
regulatory decision making by iden-
tifying and promoting best practices
to understand and interpret data from
innovative technologies such as ge-
nomics. To date, GCRSR discussions
have been focused on (1) defining the
role of global research collaborations
in advancing regulatory science and
its impact on public health, (2) explor-
ing the future of regulatory science
research as a tool for advancing reg-
ulatory science in the areas of food
safety and medical products, and (3)

developing strategies for training of

BSMIMACY Y RYDI A

regulatory scientists in a global set-
ting. Conseqguently, its main activities
involve (1) holding workshops and sci-
entific meetings, including the annual
Global Summit on Regulatory Science
(GSRS), to discuss the current de-
velopment of new technologies and
their potential utility in the regulatory
settings; (2) exchanging scholars and
students for the purpose of providing
education and training courses; and
(3) enhancing the development and
use of regulatory science principles.
To achieve these goals, the annual
GSRS meetings have been institut-
ed and six have been held in various
countries. Annual GSRS conferences
provide a venue where regulators and
researchers can meet and develop
collaborations to address the chal-
lenges and needs in the interest of

advancing regulatory science.

Memo

William Slikker, Jr.

National Center for Toxicological
Research/ US Food and Drug
Administration

Director of FDA’ s National Center
for Toxicological Research (NCTR),
US Food and Drug Administration

@ Profile

Dr. William Slikker, Jr. is the Director of FDA’'s
National Center for Toxicological Research
(NCTR), US Food and Drug Administration.
He received his Ph.D. in Pharmacology and
Toxicology from the University of California
at Davis. Dr. Slikker holds adjunct professor-
ships in the Departments of Pediatrics, and
Pharmacology/ Toxicology at the University of
Arkansas for Medical Sciences. He is currently
associate editor for NeuroToxicology and for
Experimental Biology and Medicine. Dr. Slikker
has co-authored over 350 publications in the
areas of transplancental pharmacokinetics,
developmental neurotoxicology, systems biol-
ogy, and risk assessment. He has also served
on several advisory panels for NIEHS, NAS,
NIH and WHO

SBSMIMACY v HEII A

39

]
2
=]
8

mrhaz




40

JMACEEN#EIT

ﬁ%iF’é‘%UiﬁEﬁf)\ .
INAFyT A —T L

Japan Multiplex bio-~riz}/sis Consortium

IMAC )\ ABEOEAEATT
ESRRTY Fo 0 EBIENEIRIEE(LT
N ABEERSICLET

IMAC (& 2007 FE(CFEIISN, B K DIFFEEEN SDOXIBER T T/I\AAF Y ITDEEPZDER L
DERFBIAZ EDFREHDEREARLEL TEHL CEH UL,

2013 F(C(FEAFED/ A AN B OEFIFENIE THD ISO 16578 [DNA X071 ZRAWZEER
EETESIDIRHICEIY 5 —RRER & EREIH| OFETICEDHLL,

T, )\AAFYI(CRST . J\AA(CEHEY D FESFRDEFICH S D EBMRERISOFIFE (CHEIRAY (C
EihD. BAREEDIO—/ULEIEY —)LERDESRILTNET.

MBI O—)UUENE ST E TEDIRTE(CH T, HIBIEADEL &3S HFLBOEL) 2L —ILDOFEN
FRBICEECTY ., TOPRCEHEMZESIREENDRIL—ILTT,
FEK(CHVNTIE, BENTER (CEMZERFR (CSE UREIHEEHE GERIBCEICL D TESHRITF v
SREMLAUL TN CEN. I TICREHEDOEDE UTLLKRITANSNTNET, — A TCHATBE(IC
BNTlE, EMEECEEDEEEN MR IFANSNTND EFEVEHVDHIRIR T,

RUR(CHEA T B/ \A ABLETIS (CHBVWCTERIRIC, EFFREDREDS JOREHATIOBRIER. BmiRE.
RIBRBEECHITLODT CEDSN TV,

BRI\ TE NS DFEFDEFFEAERMFE (CIERN (CSE U, HE CRIHAHIZIBEIRMI S LT, U
O—/ VL5 (CHE 1T D BAREEDFEREIAT DB L E12D LD, IMAC (FEBIL TEVDFET,

iE ISO EMIE&E R EMDIRVDEF

ISO/TC 34/SC 16
E JMACHE, HBIRMAILEHEL T, ISORMBILE, KIAERETS.

o DFEMISEODIFICHD
SN Rk TR B DRIEES

REBMHEASL ATEDEROMFRIMENTR-RIPHEAS
EREMER:  RRKENRES LS — (FAMIC)

ISO/TC 212 £—0—F: 245907 L4,. 75y 7+ LEBRHER(LODP), (EHMERM
ISOITC 212
E‘ FRERIRE XIS AT LA BERBELARNZHARE AT LEMREES
o EFIRES EREEAEK : BEXRBREREEERHES (JCCLS)
F—r—F: BRERRE, ZTHEBIT, ¥4 207 L4, NGS [FH
ISO/TC 276 1SOITC 276 . - - -

ST T v _sson
- o 7 R—=$3594—5 A (FIRM
ST 7/ O A ¥-0—F: REOESE FUIRR Eh

@@m_

F/55)0S—BMERE -
ISO/TC 229 EREmAs . BTRRNREE A EREFRATET (ELHAST

— . F—O—F:  F/REYH SHRE
R -=”
BRIRES

EESMIJMACY v HEYD A

JMAC

EP)\1 AESEFMEEDICHD
Kk 19 (=] PRARAE L & SRR HIE

PEEAF—LDBE: A AFITEHIIC

P ELTN =
[ EBE JBCO A
|so1&5£§ 2 | mEzEem| | ps
o ISO 17085 B
a4 AIST JCCLS —

. ~ e
@ m / Fy T A= — \ Fv 7RRH

o ol }enmn

pIEEI L5

e

*E& + soaalt = t“ “*19:'\” /Z T

/\47"#’%(&-3’3(/\_C:5 %E%;?umﬁ%%(k_a:éubnﬁ& (rj’é
CEICEKD. FFICEFEMISZICH VN TRIDRBIEDR G (X
UTCTEALICESI TSNS £V D ESRIETILABRKZ Fuls
[CIRED>TWET, IMAC TIEEFIEEDREREEHET.

B iRl AT D Ic b DR = 2017 £ 3 AICRES \ .
HFEUT, —MFEETEAN BARNAATO ) O —R5HEE
5% EEHECET3EENENO— RS LS., Japan Biotechnology Certification Organization
ISO 16578 (A AFvT) OHFRST. \rAFos  (BCO)

O —BEDRIEIT> TO< EbDtfEE L TWEY, L : FR2943A

FEIFC ARWELITET . BRKECSBVEDELSESL,

BEIEMENENNAAFV IOV - T A

T102-0083 HFEPTFAHEHXEME 2-4-10 =HELIL 6 &
TEL : 03-6261-1947( BE&) E-mail:jmac@jmac.or.jp
FAX : 03-6261-1948 https://www.jmac.or.jp/ja/

SBSMIMACY v HEII A

41



SETEFERTT UASIS 2017 RREHKID)

<

DCAATF 1 7 LI ENT A RIDFT—FTA -y MRFTHEHRTIHS T 7DI0%U LZHEITD
: : . . IWTAROZR | )\ AT ORETY., HHDOKIME/N\AAFVITORSEICEEL, RERARKIDERSEZL,
Japan Multiplex bio-Analysis Consortium F LRSI EFEIENEEAEEE IR ENTEET,

MRt BEAERNDC LR EE - BANTATR [HDTHAS - HARI] (& Rt 5 LKERDIHO h—5)LY U1 —23>Y T DT I Chrovis(d
BES/(— AFLAILTOREEDH TT A ERFEM EEHRE IS - BESLIEIMTY. F— 5 LERES T AETHR—NUET

TINTRES WD TS BT T & B 1 I ORISR SIBEHI L RIBARII T, SRR SHODNAF Y T (S, ERONLRT 7R ESF S F BN FORE PRI
L7 San=va OSSR —S 3> ORVNREET/I\A A= ZERBRUETD, HRASH FIFAEIETH D, EHRCESIHMERZTB/DICENTEFT

SREDNAF W T3D-Gene®(d, IRTIHRIBIE, E— X, REMHIEEREVD

Tt IB{bFHEIOBETE U T, BICEHRIZEOMR =X HRlTEz I,
e K " " RIS | S pmpmniiic LD, S08E. BUF—SBEREEWSBEE S TOET.

EIE(E AREDHREETDNDTEERIC,

NOK AAILS—ILZ(F U8 ET BLTELHERIANOKDS — ) LR (S, HAMZEE T “Technology to Inspire Innovation” [#tDBFEY DA BERDIRAIN R mBFE(C
Mttt [EEMEACMAES T DI A ER. SUMEEEEZ > TOET. T E#EEStt FUWEEREEI, | 200—/0ULAO—-H> & U TRMBR - 50D DISENLTHDET,

D..

INETEDNARUY ) IBEF v T ORISR TOES, F/=. BAS T A %%‘I‘%i@@lg“&t‘cjaw S —ZRE&, SR DALEEES
srmgnz | FRREEAENS T2 TI—F1 2093 [)ISA1( N BELOAUSFILBRTT. AFEHRASH RE=F«([C HEFm. TSAFvo. TLADEAERTE.

HRet BEFRED UE - 8@ 2R3 [HROBFEIO< NFvT] | BHAEA> COPZERA LN UOREF v J DIt FraDEISMRGTZ A D TLE T,
HZ=H [HRDESEEE Y N 2 EEBF. BReSH. A EHDRBHA~H~ESFETI A MY T TIRDSZFERLET.

R HL () CRIRSN/=EREDNAF v T (3D-Gene®) EANT. MRRUTIIVY—L Bt # FREIRODEI (1 AT > 5 — ARRAYJET" T,
el PSOMIRNABRRIRITE ERNCEBL,. BRELAT —9ETIRLET. ESZNESC SATHA IO RDFICEMLET.

TR Sample to Insight: /XA A/ OIS OUZNILE—DTT > RZ2EDIE OS?E;:? )\ A ADBOIFRBEBRIRS ) A ALDIRIAVY 123 2 IRASHA

£75> KRN ST BRI E CRER(L S NED— J0— CIiRMit Ttk att MENSERANDHHZATICHIGELET,

BE5E "KEERDDBISRY A ART 1 DILESRZ HRatt AARDESRFARDIBECBDOR L (CAS I ZRZLTVET,
KA OSIRD(SERAT. BlE. BHZEONT TEIC—FEEZRDHTLET, IT7AIYY FRATNDREZ T 7 ANY U EFERUTHERAN ?

Genomedia | GenomediaT(EH>TILARNSY T MDY - Y—ILARETIC A MY T TEMI D Bt b‘: NIVOAOS —®5EF§(IIE§§_C‘ 3'23\ 7
L7 Siv=ya CEICKD, BRERS /) LABEIERETY — EXOMFRRE - RHEITOTLET, TA=TAIR P C RODIEFEM - BIRMREDZHDIRERIY —EX

Jmnzous | Bt BEES TEEMEDOITEMERREL. AN X5 ADORIRD iaren =R S-190EDRES CORERSAMNEIE - REZREVUET,

Rttt RIBEAER U — EXDIRBCEDIBATHEDET. HRatt BRSO R B R ERA R BE(CHBIEZX UET .,

ﬁrig?\\*il\ T2 NO5 S SE R E DA & B AR DR E > =%t 5 NREDFER | | TLU MORL— >32IC KBENERYT ) LARESE
e BERILESOFNICT. R TRONAEEEZZET. NY D ANY T ADTLT hORL—5 =T,

vrrosv-l ARBOIvS 3. ICEOEDERE [LORET, &KOBR SRR BEES—SY MCURBLLRZEY —CRERE, R RENIC

v KDBERIEFR] (CTBEHIC. PEEARR - H—EXEEMTZTETT, Hat et U—XFIIIBBERTHEREITUET .

EEEE HF ERUT—DORINT. BHE /A ATOCRZFLHET B, =BT SRATIVARY bEBLLEIA — DR PR AIO7L AT,
et SATYA T ADHFCEMUET Bttt B - SRE - [EESZEIR |

ZIXTIE FERAROHRST, DU - REFY NOBIF SREERET. Seozoam | FTYTDNABHL DNAS — o> 2T, ATEEFEM, KRS -2
AN VLU VIR THAS ADNAS U4\ 2 LE S o IV TS — B R EFRENRB L THOET,

et #920,000f 88D £~ > ) COBOERKEE | | JATEMIS > ) (OBEEH SAI1U2 FRFRFR DL TN D14 RO - BT -5 ZHTI S

i SAFACELD, CHREDY)\OERE, R [CIREUET, Bt VI RO 7EBHHARLTEDET.

BN DNAF w THIFPADNA, RNACBIS SEAZRBIR. ST — X, BUIKEBED HRR At TS — B TS S I IODBAETEN L. BEICT YA > U

ocs 3o AT CEEE R L THNET. Ua— ABTS)LOREEEC T, ZRTMCAISEERESIE LET.

42 BSMIMACY Y RYDI A BSMIMACY Y RYT A



44

EEiEE DTN UASIS 2017 BRERED)

JMAC

Hde B
R 5=

EEQHHDY B—/NUEICHEVBNTISEREFICAN R E OB RHE L. BRRKICHRES T ThE
EHIREL CEBRRBRFERICEBIICEDSZENROLNTNET . IMACKE DR Ry F LT EEBR R ERE
SECEZBLTNAAEDRREERILT HLEDETERFARTYT . (A EROERHHICEFTHEARE
EDEEZRALT O ERRELICHIIZABTXRCIAEESMICLLARARRMEZITOTLES,
EUTISIMACE ST LB R E LD RN ERNTLET .

T X R/N—FEIMACO E HE (R i

4 )\
SR, TIR#ES EENEEACENLZLEMEL. 150K
EMHBORENTEETSTF R/ S—hk TRERIRBOTAZEESEREE

N—bF—2 TR R EAZHE (L ISORERDIERLEIRE
IFR/IN—hEIMACH R CREFEEEFEMEL . IMACIEITFR/8—k- A/ —X
JMACEAN L T T D EEZ#ELE B 5T ERICTIREEE1ER

IHXRIN—k=A)R—X

ERFREEDTHN

iR E2 IS BE NE MF EX EF, GH O T BED
(HEFEFEFIEN NMFFVTaV—IT L, *RRRAFEKRZR)

FF—T Aok
A A A No. &k BE EHRE
i'i\ /i'i\ i& IS0 TC34/SC16 <A4YOFLAIZBd3 ISORITICHI.
16578 EREERSBIE IMACISRF— LA —F—,
EHRELTFE
E R E A AR R S0 ISO/NP  TC212 MultiplexfZ 4T DF=HD  ICCLSEHEITRE/ERF
a2 21474 HEBRE
ISO/NP  TC34/SC16 HIFEHIRI [REERF
_ ) | |20813
ISO/PWI TC276/WG3 &REEDMEFEE  1SOICEBRIFarY— T A
20688 BEERIELELEL.
[REERF
TC212/WG1 ZEimEflr REFE
Y > TC34/5C16 RAYVATFLAHATUR BREFE
® Ef**ﬁ'*ﬂ!ﬂ: C276/WG 3 4/ LBENE RETE
SRR ETHET, TC34/C16 mBREEEFRENSH REFTE
EfEHIRIcEWTER | - =

IZFERH ! JMACIZISOEMZE=. #HZESDEEREIC
ShL. BAROH T EEFZEREELTRE

IMACHED S DB DISOEMER S

@) ERRESRLT
- ISO/TC 34/SC 16 1ISO/TC 212
ISO XXXXX DFEYMIBZDDIHTIZHRD KRB LANZHREL AT L
[ N B FENHEESR EMZER
JMACIFISOEMIZER. N RIZER =]
EERLEICS L. BECBREICHG R ER
1ISO/TC 229 ISO/TC 276

FT/TU/AC—EMEER NATH/OO—EHMEFES
International Organization
8 for Standardization (ISO)

L L T ) 5/ INAF
EFRAZZE (1S) Z 5l 7E - F 1T D EEH — — s
B, A ERe E AR SN B T7/RY
EORENTHONS,

: 1SO@Internal liaison (1§#RPEREXRT 5= DNERERE)
BEIFEFFEENNAFFVTY—LT L
http://www.jmac.or.jp

EESMIJMACY v HEYD A

AV PLRE BREZEORERE]

* JMACHHERT DIV —I P NEE %

JMAC

BREBRORIESE

JMAC CS101

CDE.

BB EFR R A/ —
BEU
BHREMDOIRAIZKY.

[& Rz D RS A EINHREh .,
JMACIZT
Bk REEmMIm LM =LEL=,

& REEE S RIESh TR EH,
AREBECRIRSh T AR ERIZI
HEAEEC BT HRAWELT
R ERERMUEEINIELELET,

Skskeskeskeskesksk sk sk ok ok ok sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk
ALV [ERREDEE T E]
(AdH A X/ £3R—)
ISBN:978-4-9908935-0-7
Efi: 12,960 (FiiA)
£ B {fi#%& : 2,000 (Fi3A)
Skskeskeskeskeskesksk sk ok ok ok sk sk sk sk sk sk sk sk sk sk ok Sk sk sk sk sk

<F X &>

JMACEBEFETA—ILE UL IBFAXICTHE Lidd < FZE0N,

E-mailiimac@jmac.or.ip
FAX : 03-6261-1948 /TEL : 03-6261-1947

TEL FAX

EXH

EFr T

%

HEA

R

R

X1 EREBZRHVLET OTEAREZICEZLVORESEVOVLEY , BIRAADBROFHERITTHELZSN,
X2 FEEET~2ETHSIA—IL (FNE) -3~8f (LA—/ X0 IFA M) TESE TN EEF T ER I B EHRIQBETHRELLET . I BAUERER)
X3 BROBM- TR ET.ETHAHLISEERE. RABRITEFLADTIHI TRILS,

TEXAE

EE54~)L(ISBMO—K)

RITEF Gk ]

Jvac cstot | SRIEERDEESE  (978-4-9908935-0-7) 2016

SBSMIMACY v HEII A

45



46

EE8EA—8 (R+=IE)

(201751081 81R%T)

RIS BAB FRIASRPT /KNS 8B S/ \—
PIVTABRIMRINE
HRIl=HNBEY

TIBEE RV AL
NOK#II =+t
MRS NT VI TRYDOR
MRS DR
HRINsHMET O/ PTIVR
S =S S

=E2 60 1 Si=S
GenomediatfNE+t
DZH=Z /L% EH
HRIlEt 17 RYND/INZ—

T=—2019Iv AT T101vD
LSG group 5127 0/0Y=XI+/\UHhIEH

JSRS1 O 1 I A=+
JORTPIVEUYF I+ /N EBREH
K= OU-—t1IR

HRIVS L ONAF TR FFR
TA=Y=T1-BTTANNTAROY AT LRI EH
TOK#%IN =1L

K=t T70—

HINSHRZ

SRIFMIRRIIS T

RFERBIIN—THR—IT1 I ARNEM
027 SiE=gai

BAMEES TEKINET

BRI RT LEFEKRIIEH
BARBIRII=(

BACZ UHAEH
KNS BN EHh

Biocosm k=4t
INAZEIRAVY2 -3V ARAEH
HIV= L ARBRESR

INFYV VORISR AISH
KIS DI 7 ANV D

M= I7—T1DOR

TIVWOR - Iv/NIUKIER

PUVE VRSN PR S b=
KSRV IR

CBEIRT I - A T AKINES
=27 NIHKINEL
A-0212I 1/ 0AKUEH]

7 V= e B s

Y EBHAIISATL

591 71 DA% =H1

=3 —

XAREBEZFTICTHOET. BSR/ECSHBRICHELSHELIES0N.

BNEHEFNTEEANNTIZFYIIYV -7 A (UMAC) BEB
TEL :03-6261-1947 email : jmac@jmac.or.jo URL : https://www.jmac.or.jp/ja/

BSMIMACY Y RYDI A



WEIEREREA
JVIAC PIEEESTEE A

T102-0083 REEBFRHEXEET2-4-10 =FHE L )L6FE
TEL : 03-6261-1947 FAX : 03-6261-1948
URL : https://www.jmac.or.jp




