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Genome science and molecular diagnostics (DNA and RNA)

- Research
genome analysis of every organisms, gene-expression profiling,
microbiome profiling

- Medical diagnostics (>5 million tests/year JP)
viral/microbial detection, somatic variation, genetic testing

- Agriculture, forestry, fisherie, and cloth
viral/microbial detection, species discrimination

- Environment
- Industrial production
- Forensic

- Health (not necessarily associated with disease)




B C

amaran | Amwivhas o JCBA-FT3500A%n SO

ama;%nﬁ&lp TAART | ¥T7hE | S1ht—IL | HEY—CERX AL OkiDoki R4V &Y TELS P
§e¥is. v mmTmEEyh  ‘genetic testing kit SRSTSER A W 3K

BRFFER 16205 1-24fF "MIETFREF v b

A7V
ALVR&E1—F1—>
REE - REFV

ANVARTT

mEEt

EILr—2R
RERG

YLy ~ERRMA
RE - BRER

KindleA 7 >
B - %%
B Fo/09—

R—L&FYFV>
AS - BABF v h—
R - AREERS - RARALE

+213hFIV—

D AT

BEA T3 Y e
ENERRRER

IIVE

DNASLIM(7¢ —ZXI—- R

L)
MYCODE
GenelLife
BARHTOYTI-
DHC(FA—+ T/ F - ¥—)
+HEERSD

wE
BEs-

WHECE o)
AmazonGlobalii &

HryEiBFED
a—g—A

BEY —F | BETRE, BEFREX v M S1Iv b,

(]
“all in one test”

- obesity, diabetes, cancer....

TMYCODE (¥ d—R) A—=I1>T72280+1 &R (BPA-4&
FEERRE) . AKE -y b - RAOREEENA S OBEFR
BEfy bk
MYCODE
¥ 32,184 /I574
2015/2/10 KRB FRICHET
ERERER
ARBE1—F ¢ —: 2121BRERS
Wk iryy v 9

DearGene

DearGene M A+EFBRFBEFETT—ER

DearGene
¥ 24,400 /I514
2REMBD, TENEEEDIC,

ZESHSHTWMAWCERT XY
¥ 24,400 37 (2 &)

BRI
AAREE1—F 1 —: S121ERERS
Wl e veve v 11

DNA 3
XERCISE

BTN

DNAEXERCISE 7 %+ XB{EFHH+ v MORRKER)
DNASLIM(Z« —ZXI—+ AUA)

¥ 5400 Vo574
BREFHD, TEXIBEFOHIT,
ZESHS5HTMAVRIEFETY
¥ 5,250 ¥idh (2 @)

IR 0 T A A R

“for going on a diet”

DNASLIMY 1 Ty MBEFREF v MORKEA)
DNASLIM(Z« —ZXI— - AYA)

¥ 6,994 VIs14
MNRAEHHD, TEXREEDIC,

ZESH5HTMAVWLET XY
¥ 6,994 i (2 )

ERERERE
ALRBE1—F 1 —: 2121BRERS
WR AT 2

Genelife [EFHBRIEZFRESF v b DIET
GenelLife

¥ 5,439 ¥ 5065

AILARRE1—F1—: 2121BR%ERS
ARy v 4

BERDL OB BIEFRE (TIMOOK) (TJ MOOK) 2011/5/14

REE

¥ 699 7 & Hid (10 i)
*: 215BRERD

Wi wr iyl v 2

ATTV—ERRUTENREZ ~

DHCOMBEFREY 1Ty hEF v b
DHC(FA— + TAF + ¥—)

¥ 4,860 ¥-5400

ALREE1—=F1—: 2121BR%ERS
Wy v 15

TMYCODE (¥4 d—R) AIZXT 7100+ HA - EEBERED
FledRRE, KB - Y1y b - RAO—HBREDA > BETFR
#E¥Xvh
MYCODE
¥ 21,384 /I574
15RERB D, TEXRBEHIC,

EREERE
AREE1—F1—: 2121ER%ERS
Yok ~ 2

——

AL
» ﬁ

i
i~

'/

POEE USRS

GeneLife®NEO 330 Premium
GenelLife

¥ 29,800

AREE1—F 1 —: 2121EBR%ER3
v ~ 1



Scope of our research and collaboration with NIST

- Reference materials, reference methods, and reference data are needed to
assess confidence in genetic testing.

- For establishing a working relationship between NIST and AIST in this area, a
collaborative work has been done within the following two groups.

- NIST laboratory: Dr. Marc Salit Group
- AIST laboratory: Our group (Biomeasurement RG)

- Dr. Naohiro Noda (AIST) stayed in Dr. Salit’s group in NIST to initiate this
collaborative work (6 months, 2010-2011).

- Developing methods for validation and certification of nucleic acid
sequence of DNA/RNA reference materials.

- Developing methods for estimation of DNA and RNA purity using high-
throughput DNA sequencing.



Reference material development in AIST

- High-throughput measurement of DNA and RNA molecules.
> synthetic spike-in DNAs (20 species in total) for microbiome analysis and gene-
expression analysis...

- An example: spike-in RNA CRM.
> synthetic spike-in RNAs (5 types) for RNA expression analysis using NGS/
microarrays
> The first Sl-traceble RNA CRM
distributed by NMIJ/AIST (2013-).
> sequence heterogeneity and purity

of the reference materials were _—
evaluated by the established s
methods in this collaboration.




Reference method development in AIST

- High-throughput measurement of RNA molecules.
> In collaboration with JMAC (Japan MicroArray Consortium) , a method for
quality control of RNA expression measurement using
microarrays (A set of external reference controls/probes that enable
guality assurance between different microarray platforms. Analytical
Biochemistry 2014) was made.

> In collaboration with JMAC and JCCLS (Japanese Committee for Clinical
Laboratory Standards), an ISO document “In vitro diagnostic medical
devices -General requirements and definition of quality evaluation of
nucleic acid for multiplex molecular test-” was proposed by JCCLS (Dr.
Miyachi) as PWIin ISO/TC212 (2014.11). AIST has been contributing to
the JCCLS committee.

- On-going: a document in ISO/TC276 Biotechnology
> A new PWI to TC276 on “Oligonucleotide Quality Control”
(synthetic nucleic acid preparation and evaluation) is
in preparation.




ISO/TC276 Biotechnology

ISO/TC276 Biotechnology was established in February 2014.

The scope of TC276 standardization in the field of biotechnology processes includes the
following topics: 1) terms and definitions; 2) Biobanks and bioresources; 3) analytical
methods; 4) bioprocessing; 5) data processing including annotation, analysis, validation,
comparability and integration; 6) metrology.

The 1st plenary meeting was held in December 2013.
The 2nd plenary meeting was held in May 2014.
The 3rd plenary meeting will be held in Apr 2015.

Working Group 1: Terms and Definition (leader: Dr Pablo Serrano)
Working Group 2: Biobanks and Bioresources (Dr Georges Dagher)
Working Group 3: Analytical Methods (Dr Sheng Lin-Gibson, NIST)
Working Group 4: Bioprocessing (Mr Tatsuo Heki)

The 4 WGs was approved in September 2014.

Dr. Noda (AIST) has been participating TC276 as an expert.



This short presentation

e Overall introduction of a collaborative project in biomeasurement
area under MoU between NIST and AIST

e Thanks Dr. Marc Salit and colleagues in NIST who support our
collaborations.

e Thanks Dr. Takatsuji and colleagues (from international
standards promotion division) in AIST for their supports.

e We appreciate the financial support from the Ministry of
International Trade and Industry (METI).



