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Thank you for participating in the 6th JMAC
Symposium today. This year's JMAC Symposium
is entitled "Latest Research on miRNA,
International Standardization, Future and
Prospects Brought by Liguid Biopsy". The most
distinguishing feature of this year’'s symposium
is that it centers around the achievements of the
AMED "Development of Diagnostic Technology
for Detection of miRNA in Body Fluids" project
in which JMAC has also participated in as
a research institute. Under the supervision
of project leader Takahiro Ochiya, we have
organized a program that would be the most
fitting for the final debrief of the project’s
achievements.

From the very beginning, this project has
received much attention from within the
nation and from overseas, and expectations
for future developments are also great
from the perspective of applying molecular
biology to medicine. This symposium will
be a great occasion for viewing oral and
poster presentations from organizations
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that participated in the project about their
achievements, and also for discussing with the
audience about the future prospects of liquid
biopsy. We would be happy if it would be of
help for stakeholders to design their business
strategies or research plans in the future.

JMAC is developing international
standardization activities in the field of biology.
Although not acknowledged well enough in the
Japanese biotechnology market, international
standardization is the core of corporate
strategies and is indispensable for entering
the global market. Through the participation
of this project, JMAC has been strengthening
collaborations with international standardization
bodies and stakeholders in the fields of
standard reference materials, data management,
biobanking, etc. JMAC will continue to
contribute to constructing infrastructures of the
bio industry.

We will be looking forward to lively discussions
at the sympaosium.
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Program [Day1] Thursday, January 24 EFE)

International Standards
and Innovation in Biotech Field

@Chair

Hiroki Nakae, Ph.D. ~mac

10:00~10:05 [Welcome Remarks]
Ministry of Economy, Trade and Industry (METI)

®Welcome Remarks

10:05~10:10 [Introduction]
Hiroki Nakae, Ph.D. ~imac

@®Introduction of Session 1 "International Standards
and Innovation in Biotech Field"

10:10~10:40 [Talk]
KOh Furuta’ MD’ Ph_D_/KanagawaCancerCenter

®Conformity Assessment in Biobanking Spectrum

10:40~11:10 [Talk]

Clare M. Allocca, PMP

/National Institute of Standards & Technology (USA)

@A Summary of Current Standardization Activities
in ISO/TC 276 Biotechnology

11:10~11:30 [Talk]
Naohiro Noda, Ph.D. ~ast

@International Standardization for Cell-based Assay
Using Bioluminescence Measurement

11:30~11:50 [Talk]
YU kO Sekino’ Ph . D . /The University of Tokyo

®Safety Assessment in the Coming Era of Personalized
/Precision Medicine

11:50~13:10 [Break and Posters]

13:10~13:40 [Talk]
Mikael Kubista, Ph.D. /1AtAA Biocenter(sweden)

@®Two-Tailed PCR for Precision Diagnostics

13:40~14:10 [Talk]
Tatsuo Heki

/Forum for Innovative Regenerative Medicine (FIRM) -
FUJIFILM Corporation

Yutaka Yanagita, Ph.D.

/Forum for Innovative Regenerative Medicine (FIRM) -
Astellas Pharma Inc.

OFIRM (The Forum for Innovative Regenerative
Medicine) Pursuing International Standardization

SBEMIMACY Y HRII A

Note: Q&A session included in each talk

| Session 2
AMED miRNA Project
Reports Part |

@Chair

Takahiro Och iya, Ph.D. /National Cancer Center

14:10~14:15 [Welcome Remarks]
Naoyuki Yamada, Ph.D. ~aveo

®Welcome Remarks

14:15~14:25 [Introduction]
TakahirQ OChiya, Ph . D /National Cancer Center

@Introduction of Session 2
"AMED miRNA Project Reports Part I"

14:25~14:55 [Talk]

Juntaro Matsuzaki, M.D., Ph.D.

/National Cancer Center

®Recent Progress of Serum mirna Profiling
for the Early Stage Cancer Detection

14:55~15:25 [Talk]

Hiroki Ochiai, M.D.

/National Cancer Center Hospital

@®The Role of Liquid Biopsy in Taking Precision Medicine
to New Heights

15:25~15:55 [Break and Posters]

15:55~16:25 [Talk]
HItOShI FUJ|m|ya /Dynacom Co., Ltd.

®Development of a Combination Marker Search
Algorithm for Multiple Diseases

16:25~16:55 [Talk]
Nobuyu k| Ota’ Ph . D /Preferred Networks America, Inc.

®The Possibilities and Issues of Medical Al

16:55~17:25 [Talk]

Shunpel N||da, Ph.D. ~National center for

Geriatrics and Gerontology

®Detection of microRNA Biomarker for Dementia

17:25~17:30 [Summary]
Takahiro OChiya, Ph . D . /National Cancer Center

®Wrap-up Remarks of Session 2

18:00~19:30 [Reception]

Lounge, Tokyo International Forum
XRegistration required

Program [Day2] Friday, January 25 [ZFEJ

| Session 3
AMED miRNA Project
Reports Part Il

Note: Q&A session included in each talk

Expectations for
Liquid Biopsy Technology

@Chair

Hiroki Nakae, Ph.D. ~imac

10:00~10:05 [Welcome Remarks]

Shiro Saito, Ph.D.

/' Chairman of JMAC, Toshiba Corporation

®Welcome Remarks

10:05~10:15 [Introduction]
Hiroki Nakae, Ph.D. ~imac

@Introduction of Session 3
"AMED miRNA Project Reports Part II"
and follow-up of previous day

10:15~10:45 [Talk]
SatOkO Takizawa, Ph.D. ~Toray Industries, Inc.

®Development of DNA Chip for the Diagnosis
with Circulating miRNA

10:45~11:00 [Talk]
Kouji Hashimoto, Ph.D. ~Toshiba Comoration

@Chair

Takah i ro OCh iya, Ph.D. ~National Cancer Center

13:20~13:25 [Welcome Remarks]
Hiroshi Kato, M.D., Ph.D. ~vamaguchi university

®Welcome Remarks

13:25~13:55 [Talk]
Takahiro Ochiya, Ph.D. /National Cancer Center

®Advances in Liquid Biopsy for Early Detection
of Cancer

13:55~14:25 [Talk]

Tang-Long Shen, Ph.D.

/National Taiwan University (Taiwan)

®Unveiling of Extracellular miRNA Profiles
of Breast Cancer
14:25~14:55 [Talk]

Matthew Young, Ph.D.

/National Cancer Institute (USA)

®Development of Electrochemical miRNA
Detection Technology

11:00~11:15 [Talk]

AkIO KObori, PhD /Kyoto Institute of Technology
Yuichiro Noda, Ph.D. ~Arayinc.

®Development of a non-PCR based miRNA
Quantification System for Bedside Testing

11:15~11:30 [Talk]
Kazumi Sawakami, Ph.D.

/Precision System Science Co., Ltd.

®Development of Automated Nucleic Acid Extraction
System for Exosome and miRNA from Body Fluids
for Clinical Site Inspection

11:30~12:00 [Talk]
Hiroki Nakae, Ph.D. ~imac

®miRNA Biomarkers and International Standardization

12:00~13:20 [Break and Posters]

®Rigor and Reproducibility for Liquid Biopsy
and Biomarkers for Early Detection of Cancer

14:55~15:25 [Break and Posters]

15:25~15:55 [Talk]

Masato Maekawa, M.D., Ph.D.

/Hamamatsu University School of Medicine

®Application of Liquid Biopsy
to Clinical Laboratory Testings

15:55~16:25 [Talk]
Kazuto Nishio, M.D., Ph.D. ~«xindai uniersity

®Cancer Precision Medicine Based on Liquid Biopsy

16:25~17:15 [Panel discussion]

Dr. Ochiya, Dr. Nakae, Dr. Nishio,
Dr. Shen, Dr. Young, Dr. Maekawa

@®Expectations for Liquid Biopsy Technology

SOMIIMACY Y HRYI A

5
<
N
L
-n
=
5]
i
—
()
3
(=
Y
=
<
N
(&)




10

AMED miRNAZOIJ I TJHEN

OS5 T80T

3IA : 2014888188 NEDO News Release (http://www.nedo.go.jp/news/press/AA5_100304.html)

[MEERVY-JORNA BB T 2SR5

RIRmDIRBRADVEZETS AT AREAN. ESBBETOY 1 OMN6E)
—13BADH 7z | BRI T 2hi—

TE&RD< 4 2 ORNAE Bl 2L BRBAFE)  (2014~2018)

Data Base 1%

INA TN (BRERTEHR)
ZREA I Vo AEH

< 4 42 ORNAD
R AR

HRITRGEA
@ BIrAHRRE -
HITTRGEA

Global

A—HF =T —FLIZEHT—FA—AFMAEBE, EXRL

YAZORNALIZ

MABRVCER. RFEDERICEEND 22IBEREBDINSERNADIE, HFDWRT. HAVFDERRIC
CEGOTCTREDMRBRPTZDREBVCENBETDCENPONTEODTVET., =oIC. IDLIMRDP
DYTOORNAERL. AHDABIDRZMEDENEmE. DADBREDHREDENL(CHBETDICH. =<
HUWREY—ND—ELTHRIEFINCTLET.

13EDH A

Bhth. BEBD . b, FHiED v BBEN . BIEN u. REBD U SRERD UL BIIARD Au. BEBED AUl
D, . 1R

SBOMIMACY VRIYI A

1. &

KRBV —N—DRRIE. INFTCERRUKRBZEHRPTRBESNCOEIH. BRIRIBTDORRAI
(CEDICEDEVBEVDHIRIRTT . CORBDAEEEDIC. KBV - ND—RRMADLRONICIRINEF
ZROCKEI DI LELEFRBLEIINDHEENEL. SOICEEBBNEIMRHIRBINGEOZELEBRT
NcWHxd.

ATOY I OMIBVWCTENCCRORITHEABIRFIERMALYH— (LT, NCGC) /N1
N DICRBSNTUVDHE+PRIADMBN D, 13BEDH RO T IVY/NA Y —IREFDTAEECDUNC.
REBEORHERV—N—0. ERBECLVEBESNDRLEERY - N—DRRZRHAENICTO. BED
BUVRBEVY-—N—ZBDIENTEET,

SH(IC. BERED/NA Y —ILEMIICIOTRREAE - 8BELFVYTI0RNAKEY-N—&RHEY —I)L7%Z
RAFITDILEICED ., —BMAKICHEALONTVDRE - ZEINDBFORFEICH(TDBARDIRMZ3IE (T
DIENTRELEFDET,

ATOIOME. ¥ 1TOORNADHKZEHD NCCHFER DSHBREENRRNE BEZELNER
ZRARBESES L. NCCOMRTRBPIERARILPI. RLZEUHETDIOKEDEE. =HICNCCE
BREDHBREICLOTRESNET ., PATITPTERSNCVD/ 1T/ DDEREN DI EE
WIBVBECN R EXRFRE TP NTITPEEBEEDRE. SHICNEDO* (CL DI IRICKDRIRLET,

(%2015 FELDAMED TENES)

2. 70V 1 OMGE

(SXHE]12014FE~2018FE (5 FME)

[BERRIN79EM (FE)

[(thRFEFIRB]

(1) BB EXBEDPYTO0RNADRROVENR

* NCCRONCGCONT ANV DICRBEINTVDMBRIAN S, BAALSOHABSLEIC5,000
RIKLLE, ROVIVINA Y —BEDBREDRARFCDONVCYTIORNARRT DD 71 IL7Z2IRE

(2) BRERMENCERFTLLEYTIO0RNARRT —IX-ADREE

* VTOORNAT-HERRBRZBML. BEIONVERITZIRECT DT —IN-—RZBE

c TJOYVIONDMRZEHEERE. SMREXERUOZHIHSBEXS(CREL. TOY T IOMNRDERLZ
WEITDICHICA—T-—Dx -3 L7%ZFRIL

c AU -DF-SLBBEENCDT —IN-RICTICATETDREZBE

(3) Y1 OORNABHV—N—<EVTOO0RNARE /SHiRifiDRATE

c BARBHREVTOORNAT -2 L. MPYTI0RNAZEY—N—2&RER

« BHOEBOBTORERMZRDICHERY —N—ZBHESHOHEBIZZMMBT7IL I I X L7ZZERK

s DEIRYTO0ORNAY - N—DERJBVHEEREEET DA N X LD ZRNE

(4) RRRIBTOERICRAIFICREDI AT LDRFE

BRRIRZC. MR (B POVTO0ORNADBELOREICTZEBET. BF - RIB/[ICTTZDEE

BB AT L7ZRFE

BEMIMACY Y RII A

"



12

3. &5t5%

HRRESRESE
EUMRAEREABLLSARRE -

BURRAREABILSAHRRES—
BURREREABNLRSERHARE S5 —

027 Sik=Lan

MISHRZ

BFEESMBENEAN/NA ZEHRAIRM I Y — 2T I
— M @EANNT TEEBRICI Y -2 T L
JL>I3ay  YRTA - A IVRAKIER
T=OLTHINEH
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U=t Preferred Networks (B&E5E. EM29FELN)
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LSRR RIS E (M 28 FERR)

NEASNTOVDIBROPTORMMELTHRR (2018 F 12 BIRH)
S| : https://www.amed.go.jp/content/files/jp/houkoku_h28/0101005/h26_001.pdf

HeE. REZHESRT. RERY IR, BRESUSHOEDI I - -J71-3LEHBRALT. B
RERGHOPRER - PHEBRNTESERZRIEITDICH. BH . KBD . BED . BERED A
b BBED . BB . LD AU SRED . BIXIERD AU BBRED V. BREBRE. RESDH VB LT
PIVINA R —REDBRUEBESDEMER V- N—DRER. BIUOEMAILERMETD.

gEO5. BIULARREYS— (NCO) BIOBURFEEHRFKT Y — (NCCC) D/N\1F/ND(C
CTRBSINCTV DR RGBS MBFDRAEDL S, BRENFMP MIRNA DEBREZREL. CDT—5
ZRARBHREMT T —RHBUCRETERUICT —IN-—REZBRL. T -YZESHICENIDILEIC
FOTC. EFFERBDERARY-—N—Z2R8EL. MRV CHRRZECHEMYEIREY AT LADH
FZiID.

@ BEIRERP MIRNA DIBENEET

NCC. NCCC DN\ATZ/NVOCRBSINTLDMB. BIOEE 8 KEFPATOY T ORANTHZICUR
EULRIKICOWT., ZOJIOMBETH 41,000 BOMBRIKICDONT., BANRELTDERZT
SU. 55, 39,078 BDMBIRIAD DNA Fv T2 B UV HEFEE MIRNA i 7z5e s Ulc. CODRER.
D . REBD . B . BEBD . BTIED AU BERED v. BBED AU BD AU, SREED . HBIEEBRE.
R, BRECDOVWCTREBEP/AUY—ND—DRRDICHDT -V %FDIENTEIC, BICERARLDRE
CTHINNWEIRNTRANY —ND—FDREDIZHIC, BEHNAERY - N —RERRIRER—ERIDRIK
DHE. BENIEFZRIBLUIC.

@ EBIEHOICRITTEEDE MIRNA HIRT —OIX—RADER

0Tz OS2 £ETERULCEREN MIRNA BT —SNBRT —O9X—-XR(CNX. BRBERT—2
RN—RZBRUIC. BRBIBICDOVTIE. NCCDEREADASRIBRZEARAELTUVND, =H(ICH DB %=
BEUCEBLGT —Y92ZRRITDIRTLZERL., EEBECT—YDRNBEBEZRTUC. CDIEEES
HiITUCT —IN—AAREBHZEZ 2 QICOHICDAEL. T—5DT0IJ T OMREBDRIAEICDWNT
mEZ1TDIC, 88 MIRNA BLOBBKIBIRDT — IN—ZAANDANEZERETLTUD,

® miRNA Z#iY—7H—& mMIRNA RE /Bl MR F

FFERNY. SEFECHRSEUICIADAICSIEHRE. KBED . BD . RED . FED . BREED A
BEN . D, IRRD V. BREBIE. REICDVCTEZMY—N—DREZTL). ENETNREE - KR
B 90% =X DiERZFIc. INOHDIBRZZ(FIT. NCC [CHENWTRIRSICRBZUII—FIT DR
SEADMFRZSTB L. SO ([CRNEZHRERBORFE(CDR(TDIZeHD PMDA BB DBAIBEKZ X
fELTz.

@ BRIRB CORERICAITIARES R T LDFEFE

RL. R, P—0L1 /RBLHAK. PSS/IBICDBHICHUT. ENENDOPREBRZENT DFH
RZTolc. 4HEENZNOEBEMICERL. O~CODARMHECLIOTHONICMRTHDMP
MIRNA Y —AN—2B{THEIT DY - ILEBIFEHE. INZHAERGRELTBHEI DI ENTRER
FUhDERZBELTWD,
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Conformity Assessment in Biobanking Spectrum

ol # #rimusaery- EEmmsns

Koh Furuta, M.D., Ph.D., Kanagawa Cancer Center

R, EZE. @MLEBRDERRZAESTET—VEL
12T/ LAEBANBITTAREMZETDDDHD., K. &
SHOEMUICRIKE. BRB[SDZLEEBNTHRITSN.
ZORRBEEMHBIUOBE CHREINDEVDRND
PTHOHBHEITDEDTHOIC. BENODRAKZRET
DEVVDTARE. COEBDRNNDRELTVDEHF
SNTECRD DD, COLDFREBRAD. BFDE
BOEIN (T LAEEGE) CKDAREENMLEIDELT
WD, BEDRDORKFC SBEDEMEREH TSN,
ZDfifENS<FTHISNDHFRICRALDDHD. 2000
FLIRICEUF TN BN\ DENDSEDBHNIRRIC
MEREZE/T. BTAOHDIMZRHONDEDICEDT
=y/a

T/ LA\EEZBIEITEANtERDERE LT MR
BORGEFBHOIAREWAZHLUDDHDEH. iz
ECEMERDRGICRALTEBRERENDERNIBED
1o, 1ISO (BRRZE{VIAE . International Organization
for Standardization) (CHEVWTHEMARZRDESE

DELT20387 EWVDINAZ/NDITFLULICRIBH R
SN EITE e, RENICEATDZMBDPIC(E. 1R
B FIRREETHD. RERMDESZHITEHENDS
ENERIOEHD. UNUENORERICEZET ER%EY
PEME#FHZFELICHEHDIECRHL<, BIFIEEY
ZDEDTIFF, BEIHNTZBBLTLDHCTHHD
TLDEDICBZRD. ISONBIBIRENFTRLTEDZ
DT, innovationZREITDEDTI(FEN. =BH
DEDERA. ENICMUTHGE. JOLR. U—ERDGE
B&RIY D & (Conformity assessment). &5(C
design &M@ T (FE< performance &@ZB T Z &I
KD SEROERB. TJOLR F—EXBEDHQAMZTRU.
FKNERDEFDIcinnovationZFEHR I D EZBIED
TWd, SANYVIRTE. BEBRAZEDRSRKREE
PDHBDEMELT. oo N\TB/N\D%&ICBEHIT. BE
LTEEDELT. TSICISOICHIFB 20387 DERE
[CREASUCTECEDNELTORBZHISTERABL. S
BICESTENREEVTHD.

OFRE

NINAZESBZE, ZOBEAAZNE. HIRASKE. Johns Hopkins
AZNE - BB - DIREZ. WINKREESBERREESZHIORE
S, BEEXERAZ. BUNVEIR) BV -DRFERERRESZ
BT, MRNBIUDV ALV -EREMBEBR. RELCED, BN

SBEMIMACY Y HRII A

AV —TEBDY/NT r HILE LT Minnesota X E il T=3B(CT
cryobiology fBDIRRICHE., MRZEE. BABRRRAES S (1B5).
ISBER. Society for Cryobiology., #t&&&1& LTISO/TC276 (WG2;
Biobanking and Resources). ISO/TC212 (Clinical laboratory
testing and in vitro diagnostic test systems) ([CS10.

RESMET - mEEH

A Summary of

Current Standardization Activities
in ISO/TC 276 Biotechnology

Clare Mary Allocca, PMP

Standards Coordination Office, National Institute of Standards & Technology (USA)

The primary goal of the International
Organization for Standardization (ISO) Technical
Committee (TC) 276 Biotechnology is to develop
voluntary consensus standards in the field
of biotechnology processes in terminology;
biobanks and bioresources; analytical methods;
bioprocessing; and data. This presentation
will examine the overall structure of ISO/TC276
Biotechnology and the current status of its
work programme, with particular emphasis on
analytical methods.

ISO/TC 276/WG 3 Analytical methods aims to
develop standards for accurate, reproducible
and robust measurement and analysis in support
of biotechnology. WG 3 is developing a package
of International Standards for biologically
relevant molecules and entities, including nucleic
acids, proteins, and cells. Broad or horizontal
standards are the initial emphasis and, when
applicable, vertical/particular standards for

industry sectors will be developed.

WG 3 is currently focusing on the development
of standards for cell characterization, including
cell counting and viability, and nucleic acid
synthesis, quantification and sequencing.
An International Standard (IS) was recently
published in 2018 on cell counting. Three
other International Standards (IS) are nearing
completion in the areas of cell counting,
targeted nucleic acid quantification, and
quality of synthesized nucleic acids, with
anticipated release dates in 2019. In addition,
WG 3 has registered PWIs related to 1) cell
characterization, 2) next-gen (massively parallel)
sequencing, and 3) cell line authentication.

These and the other ISO/TC 276 standards
will be described. The drivers for current
and potential standards efforts will also be
discussed.

@ Profile

Clare Allocca is Senior Advisor for Standardization in the
Standards Coordination Office at NIST. She is also Secretary of
ISO/TC276/WG3 Analytical Methods, and Secretary of the US
Mirror Committee.

Clare has over 30 years of experience in program management
of biotechnology standards, advanced materials, manufacturing,
surface engineering, and measurement technology. Previous
positions include Chief of the US Measurement System

Office, and Program Manager for Advanced Materials and
Manufacturing in the Advanced Technology Program.

Clare holds Bachelor of Science Degrees in Materials Science
and Engineering and Geochemistry from MIT; a Master of
Science Degree in Ceramic Engineering from the University
of lllinois at Urbana-Champaign; and a Master of Science
Degree in Management of Technology from the University of
Pennsylvania.
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International Standardization

for Cell-based Assay Using Bioluminescence Measurement

B H B Ezsaechnm comsIsmRss #RIL-—T8

Naohiro Noda, Ph.D., AIST

AP —f., 42K B, HE BiS Exniesmnm comeTsmsssm

Kazuki Niwa, Akira Sasaki, Yoshihiro Nakajima, AIST

WY DTS- BICHRSNDENEEN S (FELTHE
B, S/N\OEBBEERET. ATPEDEHAL /N
102 =D Y -FDERDSEAEMICLFRS
NCcLd. Flc. BAELITZEALICEIHBRZRL
DTIN-RPY LT FMEDHRCH T DERE MR
HEDFTDEVNSBERDOERDRR - HFE. SOICEZ
DLZEMTAEFDRLFEXEDBFICSVTHBINTL
2. BIC. BFERTEE DD DOHIEMRBREBDE
wHO. UEMESOLZERTHOEFICHUT. BME
BABAELTEALA -5 -ZRVCLINR-RTVE
THHBSINTUND, EDLOEFHOZBEX. BARFE
DREEBRIFETERENOCECOD T AMITRSTELT

BIRINCTUDEIETHD., CDXDICHTAZE
BEUICCINR-ATPVRIREDEMDABES RHE
O—1T. BAFTRDBEERS =MD EBIRIZE
FERLCOVEVDDRIRTHD. TITHLREFELL
R=—ZAVCCINR-RAPYE1DT—HICREATDIE
RAMRRCBEBEDOLZBELT. ABDRAELD
BlRD%ER. RBENEDUNIE, HCAESF=ZSL—
BEICRHAIDRIBEZISO/TC276/WGIICRELTL)
D, ARTE. EMFIFTAIZ(TTEL (LSFFETAL
BIAE. LLEAMEDREEBELEO LD CIENLE
WCTWD, AERTECORBREDANS EEZRDORMN
WiR7Z1BNI D,

O E (FFH HZ)

200238 SMAARFEBIZFMREHILREBS (BT (IF))
2002F 48 EXERMKSHFAN EMELCIERMARIF] HBURRE
2005F 48 EXEIKMHRSHFTA EWHRETISMRIL] RS

SBEMIMACY Y HRII A

2014548 EXERMRSHARR TUREISHRSL HRIL-TR
(GR) RRASFAZ I RBINEIZ AR SEEHE
(Fp) PMBAZAZRBTISMREEETISHAR SESEHE

RESEMET

BRLER - TLYIIVEBRFKD

= T2 1T

Safety Assessment in the Coming Era of Personalized

/Precision Medicine

BHIEF fHF SAmAn RSRHRN BEURS

Yuko Sekino, Ph.D., The University of Tokyo

BRItEREE. BBEACHRLICERZRHETD
HULWERDEDHLTHD. BUZEICH L TE—6378
BZIOWRBEEREFESDIBUECHD ALSHEE
(IPS) MRERKMHBIZE UK. BERABRKDIPS
HBRzFBLT. BMHODBERDAEVWRET S D
KBEPBMBINC, —H. TULYI3VEREETNY
ARBIREBUICERTRZZX DM TH O, BRI
ERDBXCRALULCTLDD. BLIBHRCST1TIRY
TIVEERDD “BEDERRICHDDPT VRS TR
EULCTLDRTEWVWD DD, TLIYIIVERICHSWT
(FRBHEETANTRECHD. FHEERDEITLELED.
RIERICHINT DHSICHUANTRENDEIRASDERE
NRITT D.

EXmE. YRD - RRIT1YEDERFHBICDDEDT
RESNCTLD, BANCHIDBAEEELCENHBED
EELTEBREND., —HEIEFRICDVTE. —&E
CHONDEIEREHNE. EFNICFATETEVERR

BIfERECDIENHD. EXRBDRNERNZRDE
HHBLDC. BHERREZRICHICDBEBAEDNKEL.
EXBOLZERLEET. BRLBNDBITAICEZE R
BEBREOVONDIBARIERT. BMBEDLBATE
hOEGZBNITBEBRNEVNCLZEBIT D, TR,
E~PSHBRBFUMBRZESICZEERIBHREZ
BIIDIBAIEBRICEATDIENRIFSNTLD. &
BABEIPSHRO,OIERLICDILILEHMBRZBUCE
BAERANREAESN. BRRRCTORINIFERS U,

S&. BODICHATRS1 2 (S7B/E14) NDRED

RESNDFECHD. INETEDE - ZEMEDBA
ECEBURETREESINTOEVD. S&RE. @
ADT ) LBRIEENSBABBEDEIER T AN T REIC
EHLELNEN. BIFMRREEA ICEHERDIPS B
BRDILE AN Z DD E s #B AR 7 £ D 125 B A DY
HEINLDOELTWD., BENCE N=FrILAKZ
o/ ZE MR BIRENE LIVEN,

@R

RRAZESEFE, RREUFERKRSITESFEISZNRE L. £TRZH
R, RREWERDZHRSHARAICTRARD ., HBEAZEZELTHNF.
BN, BEZRT. RRAZERZHRMCTEIRELD . BIERD
RERFEMRAERERE. 2017F 1 BLDRRAZIAZRESRARE

DFIEHIE. £ MPSHBRBRUHBIRZFE > TERRRZEZEFBZ DM
LOWFEZRELEBNUT—Y 3 Va8 aEmm. RBEE RS>
2 LV EESTREORERRICIMDED. SPIE. HiRRlE F1B%
B,
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Two-Tailed PCR for Precision Diagnostics

Mikael Kubista, Ph.D.

TATAA Biocenter (Sweden)

Institute of Biotechnology, Czech Academy of Sciences (Czechia)

We present a highly specific, sensitive and cost-
effective system to quantify miRNA expression
based on novel chemistry called Two-tailed
PCR. Two-tailed PCR takes advantage of
target-specific primers for reverse transcription
composed of two hemiprobes complementary
to two different parts of the targeted miRNA,
connected by a hairpin structure. The
introduction of a second probe ensures high

A B

5¢ miRNA 3¢ RT

5¢ hemiprobfy

3¢

Two-tailed RT primer

— —

sensitivity and enables discrimination of highly
homologous miRNAs irrespectively of the
position of the mismatched nucleotide. Two-
tailed RT-gPCR has a dynamic range of 7 logs
and a sensitivity sufficient to detect less than
ten target miRNA molecules. The reverse
transcription step can be multiplexed and it
allows for rapid testing with a total analysis time
of less than 2.5 hours.

C D

RT 5¢
3¢
5'\
3¢

REVERSE primer
1% qPCR cycle

3¢
5¢
5¢
3¢

‘
FORWARD primer
2" qPCR cycle

P. Androvic, L. Valihrach, J. Elling, R. Sjdback, M. Kubista. Two-tailed RT-gPCR: a novel method for highly accurate

miRNA guantification. Nucleic Acids Research, Volume 45, Issue 15, 6 September 2017, Pages €144

@ Profile

Kubista invented the light-up probes, which led to the
foundation of LightUp Technologies AB as Europe ~ s first
company focusing on gPCR based diagnostics. He co-founded
MultiD Analyses AB, which develops the market leading
software Genkx for molecular analysis, and in 2001 Kubista set
up the service provider TATAA Biocenter. TATAA Biocenter

BOMIMACI Y RYI A

was the first laboratory in Europe to obtain flexible ISO 17025
accreditation and was presented the Frost & Sullivan Award
for Customer Value Leadership as Best-in-Class Services for
Analyzing Genetic Material in 2013. In 2014 Kubista introduced
non-invasive prenatal testing (NIPT) in Sweden founding Life
Genomics AB and in 2018 Kubista co-founded Gendoktorn.
Most recently Kubista’s team invented Two-tailed PCR.

RESMET - mEEH

FIRM(BEXEE®RA/N—>2327A4—30L) D

El PR 1R E (LGS

FIRM (The Forum for Innovative Regenerative Medicine)
Pursuing International Standardization
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Yutaka Yanagita, Ph.D., Forum for Innovative Regenerative Medicine (FIRM) - Astellas Pharma Inc.

FIRM was established on June 17, 2011, to
quickly establish social systems to ensure safe
and stable access to the benefits of research
into regenerative medicine.
ISO/TC 276 (International Organization for
Standardization Technical Committee 276:
Biotechnology) was established in 2013, and
is working on standardization in the field of
biotechnology processes that includes the
following subjects:

- terms and definitions;

- biobanks and bioresources;

- analytical methods;

- bioprocessing;

- data processing including annotation,

analysis, validation, comparability and

integration;

- metrology.
The standards to be developed in ISO/TC 276
are “horizontal” and international, meaning

that they are not intended to directly support
particular category of cell therapy products and/
or particular type of local/regional regulations.
Rather, the standards to be developed are
expected to work as building blocks that support
the consistency of various items that would
assist biotechnology, including regenerative
medicine.

FIRM has been managing ISO/TC 276 Japan
mirror committee since June 2013. FIRM
organized ISO/TC 276 combined working group
meetings held in Tsukiji, Tokyo in October 2015
and will host the plenary meeting and working
group meeting to be held in Nihonbashi, in June
2019.

In this context, the relationship between
the standards to be worked in ISO/TC 276
and regulations, such as GMP, will also be
discussed.

OE (HE £%)

RRAZTIERARVEN NS EFIRREL. REBDRIBEIATLTHD
APS(T RNVRARD # bYRT L) DIZEXEERLE. TIHILSE,
EE#SERDIZEN(CSE. ISO/TC276 (Biotechnology) BRAZE=
£8ER. ISO/TC276/WG4 (Bioprocessing) J>E—7. FIRMIZ#E(L
B=I=RE U THREEBRRROZE ZHEE,

OBEE (1A 2)

RRAZEZRMABEMCSFPIFRE L. Cormnell KERI RO b
SILD10—. RBASESIHNFART. BURRESE () A\1t. S
[CEDTPRFSRAME () ERDIRECED. BAIEHAR. R, 53
RIE. AEIOYIONI Y- MBARREZIBY,

2013F LD FIRM(BEEET /R—=IY30D4—35 L) ([Cs@. 1SO/
TC276 (Biotechnology) REE=BEZER. ISO/TC276/WG4
(Bioprocessing) @E#=E. FIRMIZENVRBERIEERE ULCBEEER
RODIZEE( ZHEKE,
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;5 miRNAICK DD AVERHAEZERAFT DIRIR

Recent Progress of Serum miRNA Profiling
for the Early Stage Cancer Detection

R KB BushlReys—HRA SFEELRARSE KEHRS

Juntaro Matsuzaki, M.D., Ph.D., National Cancer Center

BEDHVDIRREBECESNEEDES (CHO.
SHCRMHTENELETVEBTHAZIRIETEDH
KZWDZTWD, S&. DVDRBEBHIICEI O TES(C
EIZHSNBDAUYRFEBINLTOKEEZEZOND. T
RRBMRMDFZEICHO. BRODNAVRIREZ K DTS
MIR(F2016F(C60.25 B KRNIV T H DN, 2021 F(C
(F787.41=2 KM )L, 2025F (C(F2,327 8K NIVICET
DERSSINTLD (Seo et al, Biomater Res 22:2,
2018), HLFZH5EBZEMNIT. MBEPMRNADLER
HAUTY —)LE L CTBRTHDONSHDRIEERBRDIZH.
BN AN DZERTDEICKNDS5000081ZB R
DRGMBDNDTZMRELSTEL. TDOBMEDIRI
ERFNDDT—IZAFULE. FAIREE/ICHENTE
5D @ miRNA (miR-1246, miR-1307-3p, miR-4634,

miR-6861-5p, MiR-6875-5p) MIEHSHEHBIICLD
TREE9I7.3%. 1HRE82.9% ZiEM L (Shimomura et
al. Cancer Sci 107:326, 2016). &IcMEHLAICH
T 10D mMIiRNA (miR-320a, miR-665, miR-3184-
5p, miR-6717-5p, miR-4459, miR-6076, miR-3195,
miR-1275, miR-3185, miR- 4640-5p) MEHSHOEH
BICKDTREE 98.8%. 1FEE 100% ZiERM LTz (YoKoi
et al. Nat Commun 9:4319, 2018), &IcRESB%
BUz. mRNAZOD 71 IVICKDEEESBMIZKIDTS
[EDNCTERFZEHTUND, 2017FEB8BLDAIAEI(C
RIFREZRABLTHED. ERIADEBELICLIZ\EE
RATWD, RIVIRIDATEF. TJOIJTONTEDNIC
RMDT—9%ZEH. MRZTBNTU. XI-SBRDBEIC
DW\TaEm ULz,

@R E

2005 F BREBDARSIEZEFR, BESEEMHmRAEMRIEIC TR
B1ES. 2007 F BREBAZARSAR. 2010F BASMIRESH
RE(DC2) A, 2013F BREDAZAZRESMAEHBLREZES.

SBEMIMACY Y HRII A

BEBRD ADMIRNATRRICHE., RRBELESPRFBEFELSBARB L
UBRERXRSFBRIHERR S -COEF=ZET. 2016F7BLD
B, FRPYTOORNARERMERERETOI U MSEHRRELS
LCTEHH,

RESMET - mEEH

REED AiTE 1 FEOMETHAFE

DEND

DANBBEBICHITS)\AAY—N—RAD12)\ T

The Role of Liquid Biopsy in Taking Precision Medicine

to New Heights

O A muramRtyI-0RER - ABNE =8

Hiroki Ochiai, M.D., National Cancer Center Hospital

MRIBRBEMBZRWZUFYRN\AT T —=CT. KD
BEREZMCIERICEMRE E\VON TV DBEL DM
AIUV/NEIFRIC DN T TR CE DR 217127,

(BF]

U2 /NEIERE (LNM) (. KEBE([CH (T DRNDEFER
EAICTHD. BICEBETE. MBIHMERANIEEEE
BERLDOERL D, INMBIICHITDEONEIEDT
TCLB. LLL. flTEIBHREZHDOLNMRERE IS
BOWEWSEEN DD,

[B69]

Stage I-IEBRBEMAIMBZBL. MRNARIRZ
BOICERTL. INMICEASITDIMRNATOD 71 ILZ
BETD.

(75:%]
ST —5 (T&, 1708) 1o mIRNABAESHEICEK

DINMFRAET IV =ZfEoTc, RICKEET —5 (VEE, 206
B) TCHOLNM FAIZ ez L. @2 (CT) T
DINM FRIgEC LEERET LTC.

[#BR]

TEORBESZABPRIEN 6.9 F FHPRIEN 63 .
PN () /ON(+) : 27/73%. pStage I/I/W: 27/31/42%.
SHBELNBEPRE : 2618 THoIc. 4IBDMRNAT.
LNM BRI T BF : [E823R/AUC=89%/0.91, VEBf : [E
52% |AUC =88%/0.92 Cdhofz. CTICEDLTAILNM
FRIESHIE. T8 I[EE2% /AUC/ REE=78%/0.76/75%,
VB 79%/0.73/72% WS NEIRIETH DIz,

(#558]

BiRELNMZ#HBITDEMRNATO D71 I)LZRET
DIENTEC. —RDMBIMBT. REFRDBERZHID
TAELDERVRECERED )/ Bk Tz I8
(CTDIELTRINIC.

O E
1999F EBEEZAZEZLE. ZORNBEME LTS

2003-2005 BYNAMRFR LY S —PRER - HBIER. UL ITU b TOREBEEZASHR - HBIEHE

2014 LK DBINARRE Y Y —PRER - KIBSIE - ES
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HHPEDEV—N—RRBZIVIVALDEFE

Development of a Combination Marker Search Algorithm

for Multiple Diseases

Hitoshi Fujimiya, Dynacom Co., Ltd.

HLeE. BHABDIIIY—H—RERRZEBS LI,
E—DRERFIATOI I OMNIZBLCLDEHORES
HDBLCOR N —N—IEHZREIDILETHD. S
@T7O0ITORCIE. MRNARIERME LTRUAHE
3D Gene® BB TS, ZNICHLT. ICS@
LCLBDRESH TR, ENENZRBTSVNIZ— LD
FIFOTL\DICYH. REREDRIRGEEN D, YV—ND—#
ZTEDIZFRDIWOED. BRERZIBCEDEDICTE
DIEFIBLDVY - N—&EEZELTRELOVENSBEICIH
ADILETHD, BBRYBIV-N—2EIRIDHAEELT
(F. LASSO* R EDR/N—-REEEENHD. LASSOT
(. SHDHRPEY (ZZTEHHBLDMIRNAEVERKRT —
YRE) ZRWRIC, DORNUT =23V UEDOBEIE
SZBITDODEHBRZITOIENTED. LHL. I
LOEMZBECTE. RBMEEDRVERDND—HED
Mt ETILDBONDICITTHD, SEADLDIIC. TE
DIETZELDVY-—N-—LvhzER/IDICE. HXEY—

N—ERBELTBONICRYNZFRA LGNS, BDTE
SICNV—N—FRRETDIELIFI VTINERELEEZSN
2. UL, CORAECEBRY-—A—DEHFSHEDY
BEEZROLIETCLERD LD, HLEBETU—
T4 - PITUXL7ZRBWT. TEDRIFIZ<LDOHBIET
WER7ZBDICHDIBRZERFELIC, RIC13BDN Y
(CX UL CEBDERZECTEDILFTWMEVREDY—N—
CTHRITDICHDNY —N—BHBEDEETIZRBET D
CENBZDRECHD. BHDODDAWRBRZEZTRIC. R
DEFB2HZEHBIT DR DI VITIEET I B2 DL
BU. B<DETILDMREE. ENoD28HBIETILZ
HAGOHEIHESDIVNOE-Z5t89dILET. TS
DICITVEVNHEDY —N—=ZFRLT. BHEBHEIH'T
REFHIBIET IV BRZ{T DI,

X LASSO : Least Absolute Shrinkage and Selection
Operator

OF&[E
BTN RICBVCTAIRBEBREICAVOND XEY DR T L7ZHRHE.
BIIVI DI PIVIZPUDT R (LT, KEFBIIFETHEAEG D
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FEZRMFE. 1996 F(C () Y1+ ILZRIIL. N17 - DUZN)L -
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The Possibilities and Issues of Medical Al

*E Eﬁ RIS+t Preferred Networks America Sa#MTEESE

Nobuyuki Ota, Ph.D., Preferred Networks America, Inc.

S, ZODRGDER. ITENATICHBNT, K&
BFREHH/ERIDDDHD, TD—DONAL FICREBZ
B(T1—-T5-Z20) CHENDERMDBIZETH D,
TA—TS5-ZV TR ANEDRZEO TV DRIEBDE
AU CTHD_a2—DVEIYFTRADBEICEV N ERT
D EFoN/cZa—SILRYNEHENDHZETILT
Hd. TDZa-JIRYNZESEIC. TUTEMGRE
CUTRHLIT. REDOEVIT-97ZENEEIEDI
CICKD, INETEPIRICEDDITCEDRERICHED
TUVICHR#HBEN/NS—-URE - 2ZzB8&3NICITSC
ENTRECEDTEIC, ST —TS5 -2 J[FHR<E
DB TEONIGH. ROTEBEEEEmIM. BEDH
RF v EZ &I BW I AT REEAlphaGo©. €D
POERMCT—TS-Z2DTMEONTND, CDEXE
Fnzs|ITRITEEODNCVDT 1 =TS -2 Tl
& INFTHOEREDEMZMOOIHL2DEEDER
EiMIELTRBUSNTOKTHSD. BOI—DDF6Em (L.
NAZTO/0I—DNBTRIOTLD. $10007 /4
=TI -ET ) LREDERE CTHD, —A—ADT )
LZEZHRD. BRODREAZR DT, 7/ LiEEZEDT
KRBT LERETDCEICLDBREZEIT LD, SF

DERTUD B DRI DICAREDIREICTEDAREMENE
CT&lc. CDOZDDEBGDNHBT. MRDEBZIRAD
SEZDBRZRMH. ARDEL EFERFHICEHL
ICCEERBINEZLETHD. ELTSESICEDZDD
FNZMESECTERDLTEHZERL. REDERN
CRITOKBENERPTIBEOTLD, IDUICRR
DB, BHTUD7—RRYND =D (PFN) &7+ -7
S—Z20%BHETDATRERMDEFRECEEXEAD
SRIICAITT. 3DDRGE. ZWBYRAT A, BREXE. €
LT\ Z - NVAT P ICRIEUCEERAZTOTUD.
INAZ - NVRTPTREDARBRIZITHEL. BFED 118
(CEEULAMRR LS — EXERMRSTHAPAEHIL.
[AIREE (AD) ZBRUICHMENDAVERD AT LRFE
JOYION ZRBLIC. KIC. AMEDTOY I OMCT
»D. MRNADAZEIFRF T ([E&H Al & MIRNA DA
EDEAHEDEICELD. BHNIBETCHNVBRIES
NRANMTECTHDIEZRIELTLD., CDBWET (L.
BESRACEOTLDAIDERRNOREIRERMETON
DI <EHRL. VWHICITNEERICDATCEDN . BE
REMFEREZTED. RMOIMDEBHTHDMRNAD U
SZT0Y T ONDERZBNT LIz,

O E

TI—ILREDNDFTEMYBSZEEMVSFISE0E. AL FILZT
R2H 225> 2I® (University of California, San Francisco
(UCSF)) 0EMMBERE/ND — RE 2 —XESHAATHRA SR

ST I0-RUOAREELTRE., Z0EN\1TTOEREA-CUBE.
VB2 -9 BNEAEER=HZRI%. R Preferred Networks

i America, Inc.COO & UTEBADAIRMDEA - RELEKLE. ®
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Detection of microRNA Biomarker for Dementia

IHERE BF oussEsFRt Y- AT HLT/ LEVI-R

Shunpei Niida, Ph.D., National Center for Geriatrics and Gerontology

B/K KE SussEsintyy— AFhLY/ Lers—

Daichi Shigemizu, National Center for Genetics and Gerontology

BDREDBEEMAEDEM. HBHIHERONTWD,
NETOBRTEIRBREDBESEDDESDENER
INTLD, RNEDRAEREFHS0). KREGFTIL
WA Y — B R A E (Alzheimer's disease : AD)
THhdH. BICLE—IMEREBRE (Dementia with
Lewy Bodies : DLB) x> % M & 14 &8 R0 i (Vascular
Dementia : VaD) B EREZRRAEZBELTEITON
D, BHORRNENREIT DI EEHD, KICHRELT
DOTIEIBEEDMBNEBENCEERETHD. DI
. RERH (BEDRNES) HEEM (TLOUZANIL)
DEDZERTD/NAZTY—D—DMEBHENIEL T
D, FICEZBDEBAMULATEEGZNA BV —N—DFDE
Eld. FERBORCADIEBBRENS.

EE. B AZE PO C microRNA (MIRNA) D /N1 7

N—N—ELTOBRENEBSNTLD., AHAFRTIER
FOERI (AD. VaD. DLB) ERBAEREERS. 571,601
REBCST U T HFEBVZ MR mIRNA (2,56218) DFIRZE
BT, RBCED/N\A TV - N—HRRERETA
ETINOBRERZITOIC. TDHER. ADDNTANY—N—
(MIRNA) 78{@ZRAEL. ZNoZRWICTFRAETILE
TRIBE0.873(CRELIC. @fkICVaD. DLBTEZEN
TNEEI D861, 1101BDOMRNAZREL. €DF
AETILOTAIRBEF0.836. 0.825([CEELIC. N
SDHBRIEAESNDBREDIREDDERNFECE
BT DUREEN'DD. SEIEMRNAEIRT —H(CN0X.
T/ LEEBR. BLIRRT - HFZMEIDILETT
ABEDR L7288 UIZ(0),

OFSE (FrERE %)
S (RILKRDS) BiSE. LEXZNF. BURSERAALVS-ELS
BEBEMTER. NTIN\VIORGBEZRT. 2015F4BLDRH. R
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Development of DNA Chip for the Diagnosis with Circulating miRNA

A= BBF =miunst SEERRSFONAFYIIL-T JL-TU-5-

Satoko Takizawa, Ph.D., Toray Industries, Inc.

Y1 OO0RNAFEHD 20mer FEDURX OL A FRH
SR DRBEDRNATH DN, EhTIE2,6007 L EDE
HHRENTUND, ¥1TO0RNADEZREE(EMRNA
DBENKIREZRAEIDIEICL DT, LRz
HMIDTECHD. FHICHEE - FHEWDITEIE T DM
BENSHAICITONTEC, FICHBROZEG RNAES!
ThdIENL D, MREGEDERRPICEBECETDIE
PRRESNICIZH. N\AAVY—H—ELTOBERENE
SN TULD., —HT. MPDYTO0RNA FBHE
THD. MBERCEBPOVYTIOIOORNAERGOTIOY
V—LRICAESNIZD. DUNDBREERBE UISIREE

THEELTWDIEN D, RNABLEAM. RIE BT R M
([CTRNINBTHD.,

ATOYIORCE. RUKASHHHEELICSRER
DNAFw 7 3D-Gene® i EM L. SRRIALLED
. BREFRSFDOMP YT O0RNA ZHEFE (CERMT
TBRILICKD . VTOO0ORNADERRY —N—BE=ZTD
TECLYD, 3D-Cene®HEIMiICIE. ¥Y1TOORNAZM
BOORENCIE L. BIZBIBSED LG, B
83VT1O0RNAZBBELCTHY. SBEEDEIMZE
ngd.

Ot E
RERAZRIVHESREE, RRAZAZREZEHRSZMAREES
B (BLRRT) B3EL (BES) BB, 1996F RULHKIZHAHRL E

EIRRAA . SCIRRISTARPAZE T IRTE MBEMHELPIONAF Y TI)L—
7 O-TU-45-. 2012F48~2018F3R HRRUAIKZ B8
HEHE. 2014F10BLDBIUNARREYS— SEHRRS.
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Kouji Hashimoto, Ph.D., Toshiba Corporation

MEPDYTO0RNA(MRNA) (E. DADREAEE
ZOREICTDNTIV—N—EULTHEFSNTLD., FH4
(F. &FE R - SREGTMRNABREDXRIEZBE1EL.
LAMP (Loop-mediated Isothermal Amplification)
BRERACBIULENETECTRERMNZRASIEIC
MRNAFY T ZHEFEUIC. LT ZOLBRZEREEL
TRWAZET. MRNADLAMPIBIBREZU 7 ILS(
LD DOBRENICREIT DI ENTRECED. BHD
MIRNAICH L 103~10 JE—DEE T EENF BB Z
KIRLICW, /o, CONASERINZZEHTH 2R

REARBELVSY— J0VFTAPIUYY-—FSIRS K- HAREH

ADRENARECTH DI, MBENOHE LI MRNAZA
EULKBR. UPILYT LPCRZESICAEGBRERE
FMBEN DD MRNAFY T E2> TMEPDMRNA
DEEREN'YRETHDIEN' R TS/, BETE. MK
BRPYTO0RNARERMERRAFE] JOYIINCR
SN AREBMIRNAY—D—DRAIERRICDWNT
BHRSEID.

[1] Hashimoto et al., Anal. Biochem. 539, 113-117 (2017)

OFRE

1989F #HKUSHREAL, —BUTCESSINIELIREEMOMFAICRS. 1998F. SIS, 2014FXDIRE,.
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non-PCRE miRNAAIEI AT LDRHE

Development of a non-PCR based miRNA Quantification System

for Bedside Testing

REBIEMWHEAS EHE

Yuichiro Noda, Ph.D., Arkray Inc.

RRPDOMIRNA [, BRLFERBDORIEICHOTEDE
RERBZESEDIEND. BARZE. BERMRH
EICBVWCTBHTHEFHEREMENTTVY-N—-ELT
ROVCHRFENTLD. INETHERPDOMIRNAZEE
IDRCEK. EImBEEPCRIAZEUHELTHRLE K%
BRESUHIOBARMZINMIDILELTE. HRD
BIBCTNRSNTECLD. ULHUELS. SOl
7z AL MIRNA BRITA T (R IRM IS BRIF S F R &= F
BUEONEESE30NEELSE<. —ROERRZECHA
IDICEFLEXICHRDFR I ZHR L CL\D, €I T, 77—
IVARAEZHEOVCRBIEMEAZDIIN—-TT
(. FIRSEEPCRABTCERZNHLDEENICMIRNA
DREZFTHDIT DI ENDTEDPOCT READHFEZB
L. BaLNIEMIRNARIE S AT LADRAFEZTD
Izo COMRNARIES AT A (DTO-TBEE—

A7zBOCRNYT O0ORNADFENFER. (2)=0N
ZRUOCE-X&ER. Q) EXAEDNDIDDIRELLE
D, MELSDRNALBERZT >V TILELTRVWSZ
ECKD. BOIMIRNADREZ B REE S AT LATH
Do INETORFEZBUCEBILICEHT DIRETICK
D, REOMIRNADHBELIRDRIEZECDBEETITIDOY
AT LDORFECHINLTUND, NICKD. KREBIBTE
DHDRFDAEEELE U TAEBROABEER -
A ftaZER Uiz, Fio. REIMIRNA(CHEBLIZT0—
TeyhDTHIVICEALTE. —EDIBHZERLTH
N, INFTICBDMRNADBIECKIILTULD, F
KRCIE. AEIRTLDOER, FHOUICKRECMBY Y
TILH 5B U mIRNAZRIE LIS REF(CDVWTHRS
EEE

OFREE (/ME B4)

2002 RWRIFEAZ 181 (BF) BS. 2002-2004F RIIFTHIA
A BIZRMREHE BLHARS. 2004-2009F RETI MRS
SN IR BF. 2000FLD REISMWHEASHIHUER
HEHE,

RRIERE B (EBF) MBS, BITHAAN B2EMRE#E BL
RS, RELSMEASHES TSN IZR BFZRT. 2009F KL
N RBEIEMWHEAZHIUER HEHE.

OR:E (2FH 1#—Ep)

1995F AMAZFEZHMBSIBIZE. P-IOL Rl A. 2010
F RPRFIAZRISHARBCAI0IVIZP UV IERIET IR
BIES. 2013REAE BL (I S,
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Development of Automated Nucleic Acid Extraction System
for Exosome and miRNA from Body Fluids for Clinical Site Inspection
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miRNA Biomarkers and International Standardization

T Al  sersnsmsasr2RREIsY-o7L BERE B ARSS

B —FE JLYYsy - YRFL-HIIVAKRAR BEME

Kazumi Sawakami, Ph.D., Precision System Science Co., Ltd.

MARDPYT O0RNARIERMOEEFAFE] DPT. &
RIRZ COERICAIFTTREI AT LZRFELTLD, £
MEBRTY D TIN 2R —~EL. TOVY - LDBE#. ¥
TO0ORNADMBE. 1818 - REFXTHOIRZE=EH;MLL
CIRATLADRBZBELCTLD.

IOV = AERELDMIRNDIMT DIRINRTHD.
CHEDERCHRIBERPICEELCVD. ITOVY—
LDREC(E DI LI BRDBEHR (DNAXRNA,
DUINOEF) NEF . DS NICTTDBRDR#Z R
RLTWDEZZHNTLD. KRRV AZSDMRNS
TIOVY-LRBRESNTHD. BOBRADLGER
BEICIOTHRREBDERICADD IENRSINTWVD, &
DIcH. FRPIT OV —LRDYTOORNAR. &R
CHWEDIMICEBZMY —N— (LD I ELBTFINT
Wb, TOVY—-LBECE. BRINA. DOLE. 1
NES. BEORBEANBEIT DN, IEBaftnicE
BIREBEELTULEN. 22T, BERARVERRRE
(CIERTREEHRIIVY —LDBEBEY AT L7%Z2HFE

IB5EZBNIC. ITICEHBILSN TV DB R
BmagLEAD129CZAWNICIOVY — LB R EZH
FEUC, ABELT. EFFUREICRBEROIOVY —
LDYVEBEB[CRBEITDIRTFREAN TR IPEY VE
EHEEE-XZEAIT D, MBCEZF U LRKRRD
RIFRZRNURBS IR, EEFAN—KMJvI(C
AL TRTPEY > E—-X wash buffer KU elution
bufferz A\NNT. TOVY—-LDBEMEZToz. B
EMEALCKDIOVY —LDMBMRE. T-IL7>
ROVH—RESNTUVDBRINEDNRZBZDEDT
Holc. Flc.EFF LR ZROTHE LI OVY —
LDNATOO0ORNAQREF. RTIFRETHELIZED
ERETHD. EBEODHAETEMNRISKIOVY —LD
QIRTEDEzER/UIC.
SORRULCIOVY-LAMBEZ. BEICKREBENH
SUPIEI1LPCRECHOIRDBEILZRIBLCTULD
genelLEAD system [CE#EHIDIET. BEELTLDE2
MIRF—LZRIBULIZWEER TS,

OF&[E
2007F RRRIAZ IZHRBENIZTR REELIRE B3
(I%).

BOMIMACI Y HRITA

LADO-BIFIITEKHIR TAI—12RVILEK) ODRREZRT. 1999
FITLYI3Y - YRT L - UM IVAKIEMICA. RRMAFEE. B
£3. CEMEESFZRERL. 2018F7BLDIRME.

Hiroki Nakae, Ph.D., JMAC

ARTOI OB RLU I DmMRNAR E £ il
[3D-Gene] ZAWT. BUNAMRKRLEYH-TOICE
URFBERMARCYY-—D/N\1Z/N\ODMBARD D
13D DYTOORNAT —9%ZESITDILT. B
HIZBNANCEM O R T LR Z(RETDNTTY—N—
DRERRCDRTTUND. SHSZRUAVCEM S X T LR
(CHIDTE. AEDPVHALDIREZSTEC AN TLVE
FNEESE0. EOVDDE. BEMEVDDEE. K<
BINTUDH. TEE—HFRBCRL. REDT =
BEZFNEZESEVEDTEFELEL, WOICOWRET
BESIDIZHDRIERDIL—ILTHD. TI2EVIDE
BIL—ILE@ER. BUIL—ILCRELIZED - —EXD
MIBRECENLOND. TICHBHRPEVARNCEE
FRDEDTHD, BL. CDBEEDI—IVIFTHEEZBDZIL
ZEEHBY -CERDREBEDICHISERIND.

SHFZRAVCEZ Y AT LRECSIZD. BBEDISO
ENBHEITDESE. ZDI—IVICHDZEFNEESE
WU, FRRERMCTHBRAZITDBESE. CDBEDED
NEBCTHDN. HMEMCEIDDDIEENLZESTH
(TTREL. MBEBEMNCEIEIEZNHBLLED.

SHIC. ATOIYTIOMDE S CELITDORRIE (T
FIVE) FZRETDLETE. FEMEZRMNTERIZ R

TLDEEN,/ EHNFHRIDRIENCERS DERZ1T0)\.
FERABNICSBELTVDNE DL ZEZSI—TETDIREICR
U EINEZSE0N,

RLD[3D-Genel (FBREECMIRNADHEIREZ A
ECEDIVARTLTHD. DI RTLNERTEE)
REZBLTHD. £RHIODBFEARAET(L). MRNAD
FUTERIINC<RONEVWD RN OIREMBEDREICESR
EEFTDORENDDECATHDIN. BREMEDEHEIC
FOMDI AT LAEDERMFE L LRBINTRELD
D, ERAERNL. IMACERICCDEDFIZEYE
DHEZBEIBEDP(CHEAAAT VD,

JMACTRERATOY T OZBU. KEFDAD
MAQC/SEQCZ7OI T O I/N—ELDEHBODER=
BOWEZET. MRNANAZY—N—DEALICD0
TPE-ILTE. o, ISOBBEZICHSLNT. B
MRZT LT3 X712 > CANCER-ID (Innovative
Medicines Initiative) DX >/\N— TR DREEER(CD
WCTERmRZRL T U\D,

AILEYT—230TE. JMACOFHITEEEM
AN TDRENDEEE MIRNA/NT AV —N—I(CRHE
FLOEBEENBDICDOVTHRSETD.

@R

1986 F4 R AN HRZAFE . 1993 FFMEUS. 1994F b1V - —
WSV PRS- EFBAEEBZ., 1999F 58X DN BRI
([CENF. 2003F 128, ARMERCEO L LTHUEHNFT L v I =R
Y. 2006 FXDHUEHAT 1 EV DICAM, 2007F 38, RULEHE

HEME. 2008 FIR/NTFEIRRAY Y 21—y 3V ARHNEHZERIL.
HEREBRUKRME. 2000F78LND2013F 108X T, KUEHI T
RT VO SREER. JMACICDWTIE. RIIFKLDESL. RESH
BREARBRZRE. N1 IDBORENLZHELTUD.,
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Takahiro Ochiya, Ph.D., National Cancer Center Research Institute

PABREDERICEBRITDE. MRPICEERLETTH
STRNEIRT D, TDPTHICHAVZRBHHICERTD
ICHICBRBEBRELT. HFRPYTOIO0RNAROZN
ZRBLTHAMBREEDDDIMSNDITIOVY — A (1
NN CHRPDIENEFTOTUND, KNEBEBEET
(. ARYTOORNANIOVY — AICKDEERZED
HRFECHDIFTVYRNAZ T —CERZBT. R
DHREEBUADBERZEREITD, TETE. V1
DO0RNADERPICHEETDRELGTRICEFEBBRESNT
WD, AMEDDZOY IO THDER 26 FE(CH
BESNICBROKRBEAR (PIR—LXR—I http://www.
microrna.jp) DR ICZEDH Z B BHBEINT D,
DEONAZN—N—ELTRODETICHARRERD
TcHDYAOORNABED. EDLDBENENEEZ
FOTL\BHhZRDIET. HAMRNRET DY o0
RNADRBIKICUWNDLEBD, WINICELATOI T
Db FEHIERCERLERZDERRLIRDERZ RIR
FBIc6h. BBREGDEFBEHIT YT O0RNA (MRNA)
KIRT —ION—ADBREZH - BIZRRMODBIHDI-H

DOEMFEFEZBNIC. UTDA4DDOMARFEFEIRBZRMEL
fzo (1) BEBERRPDOMIRNADRRNENT. (2) KEE
#reY [CERAT I BE7E MIRNAEIRT — O X —XDEE. (3)
MIRNASZII~ — N — EMIRNARE /2 i DRFE. (4)
BRARIRIZ CORERBICAIIIITRES AT LDORFE. THd.
BT CEBUSARREY Y -BIOBURFERHR
oY -DNAFNDDETIVERL, BARAD 13EL
EDEBRLAICHITDMBRYT D0 RNADMRREFIEET
Z. BB ZNZNS000RIADZRAIEL , ERRIBHRE
BAHEHECTT —IN-R(CBNT D, ITICRIRAETD
BRARAREBESOTHD. INODBEBR=ZHLEC, SRE
EESHIZHMEBORECRIZRMRZREIDFEL. &
SCRERY —D T R7Z2MBUVIRRDNA, mMRNADEE
TR MRIOVY - LDZHRERFAEZFHTDINY
Fr—VPEEXEBUSEBHTHD, S&, UFVENTT
T—E0ONBESHICEHRPTERZRE(TDBDE
FRSINCTHED . RROBENOSHIC—HEAT. KR,
DERCETRIFSELTWLD.
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RZRT. 2010F : BUNARRTEY 5 —TARAD FBIREERARDE.
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Unveiling of Extracellular miRNA Profiles

of Breast Cancer

Tang-Long Shen, Ph.D.

Professor, Laboratory of Cell Biology, Department of Plant Pathology and Microbiology,

National Taiwan University (Taiwan)

In an era of precision medicine, biomarker
discovery is indispensable for early detection,
therapeutic efficacy monitoring, and outcome
prediction. MicroRNAs (miRNAS) within patient
serum have emerged as measurable biomarkers,
which existed in the form of liquid biopsies, for
several diseases, including breast cancers. In
this study, we collected patient serum samples
in Taiwan including four major molecular
subtypes: luminal A, luminal B, HER2* and triple
negative types, and breast cancer patients with
benign tumor and ductal carcinoma in situ (DCIS).
Microarray analysis of miRNA expression was
utilized and unigue serum miRNA signatures
between non-cancer (including benign, DICS)
and breast cancer patients were identified with

differential expression analysis and the common
features selection method—elastic net. Several
selected miRNA signatures were modeled
with three different biostatistical approaches,
including generalized linear model (GLM),
linear discriminant analysis (LDA) and support
vector machine (SVM). Then, the models were
evaluated by leave-one-out cross validation
for prediction accuracy. On the other hand,
proteomics data detected by LC-MS is applied
to differential expression analysis. Finally, we
figured out 40 miRNAs which have significantly
difference between cancer and non-cancer
samples. Furthermore, the high accuracy
prediction models show the potential of selected
miRNASs for proper early detection.

@ Profile

Dr. Shen received his PhD in Molecular Medicine in Cornell
University and became a research fellow in AHA (American
Heart Association). He started his own lab in National Taiwan

University since 2004 and devotes into cancer cell biology to
elucidate integrin-mediated cell signaling in regulating cancer
metastasis. His work has elucidated the role of integrins on
exosome-mediated organotropic metastasis.
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Rigor and Reproducibility
for Liquid Biopsy and Biomarkers
for Early Detection of Cancer

Matthew R. Young, Ph.D.

Cancer Biomarkers Research Group, Division of Cancer Prevention, National Cancer Institute (USA)

Liquid biopsies are rapidly emerging as an
important and minimally invasive tool to use with
or instead of tissue biopsies. Liquid biopsies
included, in the addition to analysis of cell
free DNA (cfDNA), analysis of RNA, proteins,
metabolites and extracellular vesicles. As current
technologies evolve, biomarker assays become
more sensitive and terabytes of data are being
generated, leading to an explosion in discovery
of new biomarkers. However, very few of these
biomarkers make it to the clinic. Biomarker
research suffers from a lack of scientific rigor
and reproducibility. Most of the reported
biomarkers have never been independently
validated or fail validation trials. Biomarker
validation failure is likely due to 1) Poor quality
of rigorously annotated biospecimens 2)
Insufficient or inappropriate controls, 3) Variable
analytical standards and 4) Studies lacking
statistical power. The Early Detection Research

Network (EDRN) was established to support
development and validation of early detection
biomarkers and biomarkers of progression, to
foster interactions between academic, clinical
and industrial leaders, to standardize biomarker
validation criteria, to develop a quality assurance
program and to bring biomarkers forward for use
in the clinical. The Precompetitive Collaboration
on Liquid Biopsy for Early Cancer Assessment
and the Program to Assess the Rigor and
Reproducibility of Exosome-Derived Analytes
for Cancer Detection have similar goals. Finally,
we are working with the National Institute of
Standards and Technology (NIST) to develop
and validate reference materials for liquid
biopsies assays that focus on miRNA, ctDNA,
methylated cfDNA and exosomes. These
reference materials will help standardize liquid
biopsies assays.

@ Profile

Dr. Young is a Program Director at the Cancer Biomarkers
Research Group, National Cancer Institute (NCI), where
he oversees a portfolio of grants which in include colon,
esophageal and pancreatic cancers. He is involved in the
activities of the Early Detection Research Network (EDRN);
the Pancreatic Cancer Detection Consortium (PCDC)
and the Consortium for the Study of Chronic Pancreatitis,
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Diabetes and Pancreatic Cancer. Dr. Young is the lead
Program Director for the Program to Assess the Rigor and
Reproducibility of Exosome-Derived Analytes for Cancer
Detection. Dr. Young manages an Interagency Agreement
with the National Institute of Standards and Technology which
in focused on developing reference material for liquid biopsy
assays and provides programmatic leadership for developing
standards for liquid biopsy.
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" + Cells regulated the expression of miR-1246: knock-down and over-expression
cancer stem cells (C5Cs).
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* In vitro cell growth: MTT assay
+ CSC-like cell population and Apoptosis: flow cytometry
+ Comprehensive miRNA analysis: miRNA microarray
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more resistant to GEM compared with Panc1-P (Ad).
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: with Panc1-P.
sphere formation.

*MicroRNA (miRNA) regulates various molecular mechanisms of cancer progression
associated with CSCs.
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miR-1246 were expressed strongly in
both Panc1-GRs and Pancl1-P (Sp) cells.
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* The transfection of pre-miR-1246 into Pancl-P resulted in resistance to GEM.
* A significant reduction of chemoresistance to GEM in the Panc1-GR-KD cells. |;
* Panc1-P-OE spheres increased compared to Pancl1-P-C.
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Small RNA profiling of cerebrospinal fluid exosomes.
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1 Department of Neurology and Neurological Science,
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University

Abstract

MicroRNAs (miRNAs), particularly those contained in human body fluids, have been reported
as potential biomarkers. The cerebrospinal fluid (CSF) is a major profiling target for diagnosis
and monitoring of various neurological diseases. However, relevant genome-scale studies are
limited and no studies have profiled miRNAs in exosomal fraction of CSF.

Therefore, we conducted a genome-wide survey of small RNAs in the exosomal and non-
exosomal fractions of healthy human CSF as well as serum in each donor using next-generation
sequencing.

MiIRNA was enriched in the exosomal fractions relative to the supernatant fractions, not only in
serum but also in CSF. Exosomal miRNA profiles substantially differed between CSF and serum.
Half of the reported brain miRNAs were found in CSF exosomal fractions. The majority of
miRNAs detected in CSF exosomes were reported to be expressed in brain tissue. Our
observation suggest that the brain tissue is certainly a major source of CSF exosomal miRNAs. In
particular, miR-1911-5p, specifically expressed in brain tissue, was detected in CSF but not in
serum, as confirmed by digital PCR (dPCR) analysis.

Here we provide the important evidence that exosomal miRNAs in CSF may reflect brain
pathophysiology.

Overview of small RNA expression miRNA expression in CSF and serum
. . CSF Serum
miRNA ratio supernatant supernatant
0.8-
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MicroRNA-196b-3p identified from serum microRNA expression profiling is a potential diagnostic
biomarker for gastritis and early gastric cancer.
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