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Reference Material & Certified Reference Material

ISO Guide 30:2015 Reference materials — selected terms and definitions

reference material
RMmaterials, sufficiently homogeneous and stable with respected to one or more
specified properties, which has been established to be fit for its intended use in a

measurement process

certified reference material

CRMreference material(RM) characterized by a metrologically valid procedure for one or
more specified properties, accompanied by an RM certificate that provides the value of
the specified property, its associated uncertainty, and a statement of metrological

traceability
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Reference Material & Certified Reference Material

ISO Guide 30:2015 Reference materials — selected terms and definitions

Introduction

Reference materials (RMs) and certified reference materials (CRMs) are widely used for

the calibration of measuring apparatus, for the evaluation of measurement procedures
and for the internal or external quality control of measurements and laboratories. ... RMs

and CRMs play an increasingly important role in national and international standardizing
activities and in the accreditation of laboratories.
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Codex Guideline

Guidelines for the assessment of the competence of testing laboratories
involved in the import and export control of food
(CAC/GL 27-1997)

[ScOPE ]

1. These guidelines provide a framework for the implementation of quality assurance
measures to ensure the competence of testing laboratories involved in the import and
export control of foods.

2. These guidelines are intended to assist countries in the application of requirements
for trade in foodstuffs in order to protect the consumers and to facilitate fair trade.
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(cont.)

[REQUIREMENTS ]
3. The following quality criteria should be adopted b laboratories involved in the import
and export control of foods:

* Compliance with the general criteria for testing laboratories laid down in ISO/IEC
Guide 17025:1999 “General requirements for the competence of calibration and
testing laboratories”;

e Participation in appropriate proficiency testing schemes for food analysis which
conform to the requirements laid down in “The International Harmonized Protocol
for the Proficiency Testing of (Chemical) Analytical Laboratories”. Pure & Appl. Chem.
78(2006) 145-196;



e SRS

(cont.)

* Whenever available, use methods of analysis which have been validated according
to the principles laid down by the Codex Alimentarius Commission; and

e Use internal quality control procedures, such as those described in the
“Harmonized Guidelines for Internal Quality Control in Analytical Chemistry
Laboratories”, Pure & Appl. Chem. 67 (1995) 649-666.

4. The bodies assessing the laboratories referred to above should comply with the
general criteria for laboratory accreditation, such as those laid down in the ISO/IEC

Guide 58;1993: “Calibration and testing laboratory accreditation systems — General
requirements for operation and recognition”.
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Requirement of GM Reference Materials

Regulation (EC) No 1829/2003 of the European Parliament and of the Council of 22 Sept
2003 on genetically modified food and feed

CHAPTER Il GENETICALLY MODIFIED FOOD
Article 5 Application for authorisation
3. The application shall be accompanied by the following:
a. the name and the address of the applicant;

i. methods for detection, sampling (including references to existing official or standardised
sampling methods) and identification of the transformation event and, where applicable, for
the detection and identification of the transformation event in the food and /or in foods
produced from it;

j. samples of the food and their control samples, and information as to the place where the
reference material can be accessed;

|. asummary of the dossier in a standardized form.

CHAPTER Il GENETICALLY MODIFIED FEED
Article 17 Application for authorisation
3. The application shall be accompanied by the following:
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European Commission, Joint Research Centre, Reference
Materials Unit

Certified Reference Materials 2019
2.2 Matrix Materials =
2.2.1 Certified for GMO content

EUROPEAN COMMISSION
Directorate General
Joint Research Centre

The materials were prepared by quantitative mixing of non—genetically
modified powder and genetically modified powder, produced from ground
seed with the help of a dry—mixing technique, and are intended for the
calibration of methods for the detection of genetically modified food.

CERTIFIED REFERENCE MATERIALS
_____cop | Number _ 2019

Soya seed 6
Maize 15

rate F — Health, Consumers and Reference Materials

Sugar beet

Potato

Reference Materials Unit

Cotton seed 4 Refieseweg 111
B - 2440 Geel, Belgium
Fax: +32-(0)14-590 406
Tel.: +32-(0)14-571 705

1 e-mail: jre-rm-distribution@ec.europa.eu

Online catalogue: https://crm jrc.ec europa.eu
Information on CRMs in general: htips:/fec. europa.eu/jrc/en/reference-materials

Rapeseed
Soya seed (plasmid)
Maize (plasmid)

Total 35 https://crm.jrc.ec.europa.eu/graphics/cms_docs/rm_catalogue.pdf
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GMO CRM (Reference Materials Unit, EC-JRC)

Name crop( event/fragment breakdown Name crop/_ event/fragment breakdown
plasmid plasmid

ERM-BF410p soya seed  GTS 40-3-2 a,b,cd e ' bl . .

. ERM-AD425 plasmid 0. Msert-to-plantiunction gy 0073
ERM-BF411 maize Bt-176 a,b,c d, e f le 1
ERM-BF412k maize Bt-11 a,b,c,d e  ERM-BF426 soyaseed 305423 a, b, c,d
ERM-BF413k maize MON 810 a,c,e* g ERM-BF427 maize 98140 a, b, c* d

. 5'plant-P35S junction . _ 5 t- to-plant iuncti
ERM-AD413 plasmld /7/77g plasmld ERM-AD427 p|asm|d hnl;éser O-plant junction pIRMM-0090
ERM-BF414  maize GA21 a,bcdef ERM-BF428 cotton GHB119 a, b, c
ERM-BF415 maize NK603 a, b,c,d, e* f ERM-BF429 cotton T304-40 a, b, c
ERM-ADA415 plasmid i insertion-specific SIRMM-0086 ERM-BF430 potato AMO04-1020 a,b
me ERM-BF431 potato AV43-6-G7 a, b

ERM-BF416 maize MON 863 a, b,c,d ERM-BF432 soyaseed DAS-68416-4 a, b, c,d
ERM-BF417 maize MON 863 x MON 810 a, b, c, d ERM-BF433 maize DAS-40278-9 a, b, c, d
ERM-BF418 maize 1507 a, b,c,d ERM-BF434 rapeseed 73496 a,b,c,d, e
ERM-BF419 sugar beet H7-1 a, b ERM-BF435 potato PH05-026-0048 a, b
ERM-BF420 maize 3272 a, b, c ERM-BF436 soya seed DAS-44406-6 a,b,c,d, e
ERM-BF421 potato EH92-527-1 a, b ERM-BF437 soyaseed DAS-81419-2 a,b,c,d, e
ERM-BF422 cotton seed 281-24-236 x 3006-210-23 a, b, ¢, ERNEEIRLE ikl VCC-TILEE=2 Gl 19 G € @

) ERM-BF439 maize DP-004114-3 a,b,c,d, e
ERM-BF423 maize MIR604 a, b,c,d

) ERM-BF440 cotton DAS-81910-7 a,b,c,d e
ERM-BF424 maize 59122 a, b, c,d

ERM-BF425 soyaseed 356043 A :also certified for the DNA copy number ratio



GMO CRM (AOCS)

Certified Refence Materials (CRMs)
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The European Commission (EC) has mandated that as of 2004, a validated published method for

detecting a new genetically modified event and a CRM must be available before the EC will authorize

a new crop. Several nations outside of Europe require grain and ingredients to be labeled as
genetically modified when trait levels exceed mandated thresholds. AOAC CRMs are used by labs that

perform those analysis.

These CRMs are intended for use as quality control materials or calibrants in methods for the

detection, identification and/or quantification of genetically modified events.

ot | Number

Canola
Cotton
Maize
Potato
Rice
Soybean
Sugar beet
Total

11
11
16
2
2
17
1
60

* 1:providing form
powder/DNA
% 2:including nonGM

https://www.aocs.org/crm
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Production and Distribution of GM-CRM by NFRI

How to calculate GM amount?

Quantlflcation

I GM specific sequence Calculation
i * © 0°

T fi o° WAS
axon spec; I(;S(:q:e:C(: @%Oo
U GM Ratio(%)
. GM specific seq. 1
GMRatio (%) = X —¢F X100

Taxon specific seq.

Cf (conversion factor): ratio of the copy numbers of GM specific to taxon
specific DNA sequences

DNA extraction Quantification

@® ® d I I I i Target GM seq.
@ @ EEERETR Cf=1
GM seeds Taxon specific seq.
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Production and Distribution of GM-CRM by NFRI

Establishment of Quality Control System and accreditation to ISO Guide 34
“ISO Guide 34
General requirements for the competence of reference material producers

O . Characterized O . Characterized
(\ L C aracterize O /7{/\\ ) aracterize

/) & washed & washed
O O GM seeds (F1) O \7\3 Non-GM seeds
milling milling
lyophilization lyophilization
%ﬁ@ﬁ% 8%5"%"’88@3‘)
Dry mixing
at defined particle size & water content
& 24 & &
‘ Bottling & labeling
& & <&
o@o O.I\/IO 1@0 5@0
4 < 4 &
Certification |
Primary CRM: Secondary CRM:

*method validation *internal quality control

| * proficiency test
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Characteristics of GM-CRM by NFRI (~2016)

[ Determination of certified values] example: SEMBBEIE o 77

based on the measurement values by 5 S — NARO
- - O e - IR CRME&S (R L ES): NFRI-GM002b1( )t
laboratories using Japanese official method - o GuEACER2E SA2LR)
(FRIIEEME O]  aETHERI YA XBROBHE
—certified values with Japanese official method (R B8] BromED L < LNEOLEOHRI AN,

BREGAERALLTERTZLOTREL,
[BEHX) BHEOERETRBRL S A XEFMBA S (XEERLTRS
[IntendEd purpose] (ER:EfE] (0.177 £0.076 ) m/m%
[BRELMERTEAE] BEOEBESHRICLI5RRED E25 DORE BEES

biaS ContrOI When USing Japa nese OfﬁCiaI methOd (ZABERHENE]  REEATORHOXERETEL W N EOEETRAS0 218 (B A RE2 )

THRR

—internal quality control (FL—9EUT(]  BkoRESmE L3I,

[BARF] FiEgmEd. BFE 0.5 mnmOGEBEBLBRTHY BEOHSRIIEHIAT S,
REEE] ¢ THAB.

[Characteristics] ) A e e e s
The materia|S were prepa red by quantitative [(EAAE] NMEEWHIEOENYY THE KRS BOMEIIBEELLEL,
.. . . [REAFZE] RBIHRET—T0 CRETRE
MiIXing of non-genetlcally modified pOWder and CH3MR] 6 15ETS RERROBR, FIMRSLURE R HERABIBEIE A=A~ 5
BLT o
genetlcally modified pOWder, prOduced from (BAE] WEIHEoT, (3) BARRATLLS—RU ) BASARBAEGROBNES:. £, B
- ‘s AARRRERERG ) 27 vy SOBHERE e E AT () A
ground seed with the help of a dry-mixing
. . [E#&] +cRMEBIEGM-002TT AL KMLOFAILIFEM-003E > TUMET,
technique, and bottled into a brown bottle. The BTSSR KA. K= a7 RGBSR ARIERD
. ER21412A8168
net Welght Was 1 g RIEEMEITET SEMEFR TR :‘::“Tfﬁk Eﬁ.ﬁ;ﬁiggﬁ;ﬁgﬁ?g
. . =4 1< HEFTFRICT EELSZS N,
—>because CRMs were provided in the form of seed WifmL R4 RAERAREBTTAN
powder, it was possible to perform quality control of Rk bl
. . . HEEDFIR: R4S RAEE. ERT2EMAE— 1 (HIVRFIEFIF) OXFLhHLONET .
measurement procedures including DNA extraction RM-15.01 705

step.
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Expectation for a Novel Reference Material
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Background

® Along with the sophistication and improvement of analytical instruments, DNA
amplification techniques, such as polymerase chain reaction (PCR), have been
extensively applied to molecular diagnostics and detections as a gold standard
technique. These techniques can detect targets at the level of one to several copies.

® For example, PCR can detect a single copy of DNA. However, there are no measures to
assure its performance.

® Compared with the sophistication of analytical instruments, evaluation techniques at

low copy number level have not been well est?ﬂi_s_fﬂ.__
O

HOW do YOU
an RM of
ell?

examiné it? |

I o O
Do you have
single copy DNA/W

| =
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Demand for Quality Control at Low Copy Number Level
due to Prevalence of DNA Test

PCR analysis at low copy level

® (Qualitative analysis
Ex. unauthorized GMO, non-GM labeled food, pathogenic microbe

® Negative result:--

v’ negative g DNA solution
v' negative due to sample distribution \,\-\\
v negative due to PCR inhibition \\\\ s

caused by low quality DNA

v' negative caused by quality gap of
primers, reagents, and so on
between lots

v' negative caused by defects of
machine

v" negative caused by operation

mistake UWUUWU@UU@

Allotment of DNA at low concentration level

dispensing at the
same volume
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Determination of LOD

® The sensitivity of qualitative real-time PCR methods can be expressed as the limit of
detection (LOD). To determine the LOD, a series of standard solutions is prepared by
diluting DNA solutions of known concentrations.

® But the copy number of DNA prepared by dilution is not constant because the dilution
process is governed by the Poisson distribution. In addition, the relative variation
across replicates caused by this distribution tends to become larger at low copy

numbers.

® Thus, no matter how accurately the dilution process is performed, it is impossible to
control the copy number of target DNA at the single molecule level.

Ex.1: The probability of including the corresponding copy number of DNA in a tube, when DNA solution
with a concentration of 1 copy/dispensing volume is allotted.

Probability (%) 36.8

Ex.2: The probability of including the corresponding copy number of DNA in a tube, when DNA solution
with a concentration of 2 copy/dispensing volume is allotted.

Probability (%) 27.1



Amplification Plot and Calibration Curve

--standard plasmid pLLS

Standard Curve Plot
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Amplification Plot
e Amplification Plot Detectar: ILe1 X I
=== StandardCurvePlot  [legend G
L]
e
Hid
aaaaaaaaaaaaa ]
B e e e e ——————————— | || \ &=/ et ||| Slope:s3.44cn 445
5 07E6
] 24
1.0
Detector: |Let :] P\ut!b Rnvs. Cycle ;] Threshold:i 0.25600002 ntity B 0B
2.
R<:0.9991384

Calibration curve:
20, 125, 1.5k, 20k, 250k copies/reaction

32




e SRS

Quality Control of DNA Analysis

[Current condition]
Example: preparing theoretical xx copy/well DNA solution by dilution,
and checking PCR devices, evaluating PCR reagents and methods with the
DNA solution

000®®00O

[ Copy number defined reference material]
Example: preparing 1 copy/well DNA solution by inkjet system,
and checking PCR devices, evaluating PCR reagents and methods with the
1 copy/well DNA solution

0000000
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Challenge for Development of Single Molecule DNA RM |

[Limiting dilution method]
1. preparing a double-strand linear DNA which
has PCR target sequences at the both ends

2. dispensing its highly diluted solution into 96
wells to make the average number of
molecules in a well below one

Standard sequence

Reference

3. checking the presence/absence of the DNA in DNA molecule

each well by real-time PCR targeting
confirmation sequence

4. after enzymatic treatment, using the positive
well as the RM of a single DNA molecule with
the standard sequence

[Challenge]
% productivity

[Outcome]
% P6093934 (JP)
* Mano et al., Anal. Chem., 86, 8621-8627, 2014
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Challenge for development of single DNA molecule RM 1I

[Cell-based RM]

When a eukaryotic cell with a target DNA sequence inserted in the nuclear genome is in GO/G1 phase:
1 cell (GO/G1) = 1 copy of genome DNA = 1 copy of target DNA sequence
(arresting the target DNA sequence inserted haploid budding yeast cell at GO/G1 phase)

A. control B. synchronized cell
. . | GO/G1 cells
microscopic | e
1 observation |
~= i - ol JL
@ @ 751/d|655—6{43‘?( 1 G>‘_\?
microcapillary ) » o ¥ \ I
® bb b b b I I P S v R T U TR T
° e ) )
o ©°° 18 pl H,0
sucking a cell with discharging the transferring the cell in
a micro-manipulator sucked cell into H,O H,O into each well
[Challenge]

* productivity

[Outcome]
% P6366053 (JP)
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Development of Novel RM Containing a Defined Copy
Number of Target DNA

* inheriting the concept of cell-based RM

* making a breakthrough with inkjet dispensing technique, or dispensing suspension of
fine particles

Inkjet head

Camera
‘11 H
1
H Z‘;':fl | DNAwith
i target sequence
N7 ) l\ | ) N\ ) @ Y )
‘F“"'\“‘i-— well /
inserting a reference arresting cell cycle at dyeing DNA with dispensing one cell each into a treating cells with
sequence into genomic GO0/G1 phase fluorescent dye well by inkjet technology lytic enzyme

DNA
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Novel Bioprinting Application for the Production of
Reference Material Containing a Defined Copy Number
of Target DNA

Seo et al., Analytical Chemistry, 91, 12733-12740, 2019

Inkjet & Cell counting system

! -_— - | —— 2 b J S "-l
o - m | —
\"‘-\_ T, AT AT e e AT,
Cell Y T e T
S ;::;FJ?.:?. "~

Fulse f F ol /=K .f .E..'-' e o e o

IFEL| —."'- 1

light 'l copy DNA- | Cell numhuu-hntd

DNA reference material (plate)
containing a defimed copy numier
af target DNA
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Comparison with a Currently Available Reference
Material

Realtime PCR targeting Lel

A. dilution process (plasmid) B. inkjet process (cell)
454 o e o | o e e e e e 0
% £ T :,e
40 it _ 80 = 40 - Q 80
3 - 0 ?%‘ e, & 60 © S - e %é - 60 ©
g ° - R 5 g7 e o S
(=2 e 40 ﬁ o o 40 g
O 30- o O 3p @
slope: -2.54 |20 ® slope:-343 20 ®©
Re:00434 | = Re:0.004 | o O
25_ T [ T T T T T TTTTTTTTIImmm 25_ | | T T T T T T TTTTTTTIITTImmm
1 2 4 8 16 32 1 2 4 8 16 32
Copy number of target DNA Copy number of target DNA

Dilution process Inkjet process

1 copy 2 copies 4 copies 8 copies 16 copies 32 copies 1 copy 2 copies 4 copies 8 copies 16 copies 32 copies
37.44 37.24 36.84 35.84 34.82 33.74 38.66 38.04 36.98 35.76 34.72 33.68
38.46 38.87 38.86 37.55 37.61 34.50 46.39 46.97 38.59 38.13 35.65 34.39
36.23 35.80 35.22 34.28 33.79 32.86 36.78 36.48 36.02 34.92 34.12 32.10
0.0134 0.0186 0.0212 0.0210 0.0216 0.0126 0.0380 0.0406 0.0146 0.0164 0.0112 0.0127

42% 48% 90% 100%  100%  100% 92% 100%  100%  100%  100%  100%
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Application: performance evaluation of PCR reagents

It is possible to evaluate LOD, amplification efficiency and so on among difference PCR
reagents

1. preparing PCR plate with cells 2. adding reagents 3. analyzing with realtime PCR
including prescribed sequence intended to evaluate

£ . X [nann

1,2,3,4,5,10
copy/well

4. evaluating performance of PCR reagents

Ct &
wy |
=T
- o
Tl P e
w | T — _ Mater Mix 1 Master Mix 2
g _]
_ 33.5 35.3
| . .
f" Master Mix 1 Master Mix 2
=g 2 copy 3 copy
T T I I I T T T T I I I
copy ho. 1 2 3 4 5 10 1 2 3 4 5 10 o o
Cq ave. 36.7[36.1|35.7|34.9|34.9(33.5(38.7|38.4|37.0(36.5|36.3|35.3 94 % 99 %
detection rate| 88% 100% 75% | 94% 100%
zg‘}giléncy 94% 99%
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Application: performance check of PCR device

[Realtime PCR]
Target: artificial sequence (600G), 10 copies/well

[Phenomenon]
A particular well repeatedly produced a high Cqg value.
1 2 3 4 5 6 7 8 9 10 11 12

plate 1: A| 345 35.2 34.7 34.7 34.5 34.9 35.0 35.0 35.1 34.5 34.8 34.4 Cq Ave 34.94
B| 35.2 35.0 | 349 348 | 349 35.0 35.1 35.1 34.5 34.8 34.7 35.0 o 0.27
Cc| 353 35.0 | 349 | 35.0 35.1 34.9 35.0 34.8 35.0 | 34.7 34.6 | 35.0 CV% 0.77
D| 348 35.0 35.3 35.2 35.0 35.0 35.3 34.8 35.0 34.9 34.9 35.0 ACq 2.26
E| 35.0 35.2 35.2 35.0 35.1 34.9 34.9 34.8 35.0 35.0 35.0 34.8 Max 36.68
F| 35.0 349 34.6 35.1 34.6 34.7 35.0 | 35.0 | 348 | 35.0 34.8 35.1 Min 34.42
G| 349 34.9 34.6 346 | 347 34.9 353 35.0 34.8 34.8 35.3 ub 0
H| 350 [ 353 35.0 [ 350 | 35.2 35.0 [ 35.0{ 36.7 35.1 34.6 34.6 34.9 Det. rate 100.0%

1 2 3 4 5 6 7 8 9 10 11 12

plate 2: Al 354 | 353 35.0 | 35.0 | 34.9 35.1 34.7 | 35.0 | 349 35.1 34.9 34.7 Cq Ave 35.05
B| 35.2 35.0 34.8 35.3 34.9 35.0 35.2 35.1 34.9 34.7 34.7 35.0 &) 0.25
C| 354 | 350 | 35.0 | 34.2 35.0 | 349 34.9 35.1 35.4 35.4 35.0 35.1 CV% 0.72
D| 35.0 35.0 | 350 [ 35.0 | 348 | 348 [ 35.0 | 35.2 35.0 35.3 35.1 34.8 ACq 1.76
E| 351 35.1 35.1 35.4 | 353 34.8 | 35.1 35.5 35.1 34.8 35.0 35.6 Max 35.98
F| 346 35.5 35.8 35.3 35.0 35.4 34.9 34.8 35.2 34.7 35.2 34.9 Min 34.23
G| 34.8 35.2 35.4 34.7 35.0 35.2 35.0 35.0 35.1 34.9 35.0 ub 0
H| 34.9 35.1 34.9 34.7 35.1 35.3 34.9 36.0 I 349 35.0 35.1 34.9 Det. rate 100.0%

——

[Solution]
Cleaning the corresponding well resolved the problem.



All 10コピー

		Thresholdは0.2

		校正前 コウセイ マエ		2019-05-23 160238 20190520 600G 10copy plate3_QuantStudio 12K Flex_export																																						校正後		2019-06-03 154808 20190529-600G-10copy-Plate1_QuantStudio 12K Flex_export

						Cq値 チ																																								Cq値 チ

								1		2		3		4		5		6		7		8		9		10		11		12																		1		2		3		4		5		6		7		8		9		10		11		12						校正後 コウセイ ゴ						校正前１ コウセイ マエ		校正前２ コウセイ マエ		校正前３ コウセイ マエ		校正前４ コウセイ マエ		校正後１ コウセイ ゴ		校正後２ コウセイ アト

				34.8		A		34.5		35.2		34.7		34.7		34.5		34.9		35.0		35.0		35.1		34.5		34.8		34.4				Cq Ave		34.94								34.6		A		34.3		34.4		34.7		34.3		34.8		34.6		34.3		34.8		34.4		35.0		34.6		35.0				Cq Ave		34.67				Cq Ave		34.94		35.09		35.06		35.05		34.67		35.03

				34.9		B		35.2		35.0		34.9		34.8		34.9		35.0		35.1		35.1		34.5		34.8		34.7		35.0				σ		0.27								34.8		B		34.6		34.7		35.1		34.9		34.7		35.1		35.0		34.6		34.8		34.3		35.0		34.5				σ		0.26				σ		0.27		0.25		0.32		0.25		0.26		0.32

				34.9		C		35.3		35.0		34.9		35.0		35.1		34.9		35.0		34.8		35.0		34.7		34.6		35.0				CV%		0.77								34.7		C		34.6		34.9		34.5		34.2		34.3		34.6		35.0		34.9		35.0		35.0		35.0		34.7				CV%		0.75				CV%		0.77		0.72		0.92		0.72		0.75		0.91

				35.0		D		34.8		35.0		35.3		35.2		35.0		35.0		35.3		34.8		35.0		34.9		34.9		35.0				ΔCq		2.26								34.6		D		34.8		34.5		34.8		34.1		34.6		34.9		34.8		34.4		34.6		34.8		34.4		34.9				ΔCq		1.32				ΔCq		2.26		1.49		2.16		1.76		1.32		1.77

				35.0		E		35.0		35.2		35.2		35.0		35.1		34.9		34.9		34.8		35.0		35.0		35.0		34.8				Max		36.68								34.7		E		34.7		34.6		34.4		34.5		34.8		34.7		34.6		35.2		34.7		34.8		34.7		34.3				Max		35.36				Max		36.68		36.08		36.68		35.98		35.36		36.15

				34.9		F		35.0		34.9		34.6		35.1		34.6		34.7		35.0		35.0		34.8		35.0		34.8		35.1				Min		34.42								34.7		F		35.1		34.6		34.7		34.6		34.7		34.7		34.8		34.7		34.8		35.0		34.5		34.6				Min		34.04				Min		34.42		34.59		34.52		34.23		34.04		34.38

				34.9		G		34.9		34.9		34.6		34.6		34.7		34.9		35.3		34.7		35.0		34.8		34.8		35.3				UD		0								34.6		G		34.6		34.8		34.4		34.7		35.4		34.5		34.3		34.3		34.6		34.5		34.4		34.2				UD数 スウ		0				UD数 スウ		0		0		0		0		0		0

				35.1		H		35.0		35.3		35.0		35.0		35.2		35.0		35.0		36.7		35.1		34.6		34.6		34.9				Det. rate		100.0%								34.7		H		34.7		34.7		34.9		34.5		34.5		34.7		34.7		35.3		34.9		34.7		35.1		34.0				検出率 ケンシュツ リツ		100.0%				検出率 ケンシュツ リツ		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%

				平均				35.0		35.1		34.9		34.9		34.9		34.9		35.1		35.1		34.9		34.8		34.8		34.9														平均				34.7		34.6		34.7		34.5		34.7		34.7		34.7		34.8		34.7		34.8		34.7		34.5

								31.94		32.44		32.94		33.44		33.94		34.44		34.94		35.44		35.94		36.44		36.94		37.44		37.94																31.67		32.17		32.67		33.17		33.67		34.17		34.67		35.17		35.67		36.17		36.67		37.17		37.67

						Cq値 チ

								1		2		3		4		5		6		7		8		9		10		11		12

				35.0		A		35.4		35.3		35.0		35.0		34.9		35.1		34.7		35.0		34.9		35.1		34.9		34.7				Cq Ave		35.05

				35.0		B		35.2		35.0		34.8		35.3		34.9		35.0		35.2		35.1		34.9		34.7		34.7		35.0				σ		0.25

				35.0		C		35.4		35.0		35.0		34.2		35.0		34.9		34.9		35.1		35.4		35.4		35.0		35.1				CV%		0.72

				35.0		D		35.0		35.0		35.0		35.0		34.8		34.8		35.0		35.2		35.0		35.3		35.1		34.8				ΔCq		1.76

				35.2		E		35.1		35.1		35.1		35.4		35.3		34.8		35.1		35.5		35.1		34.8		35.0		35.6				Max		35.98

				35.1		F		34.6		35.5		35.8		35.3		35.0		35.4		34.9		34.8		35.2		34.7		35.2		34.9				Min		34.23

				35.0		G		34.8		35.2		35.4		34.7		35.0		35.2		35.0		35.0		35.0		35.1		34.9		35.0				UD		0

				35.1		H		34.9		35.1		34.9		34.7		35.1		35.3		34.9		36.0		34.9		35.0		35.1		34.9				Det. rate		100.0%

				平均				35.1		35.2		35.1		35.0		35.0		35.1		35.0		35.2		35.0		35.0		35.0		35.0



								32.05		32.55		33.05		33.55		34.05		34.55		35.05		35.55		36.05		36.55		37.05		37.55		38.05






















All 10コピー

		Thresholdは0.2

		校正前 コウセイ マエ		2019-05-23 160238 20190520 600G 10copy plate3_QuantStudio 12K Flex_export																																						校正後		2019-06-03 154808 20190529-600G-10copy-Plate1_QuantStudio 12K Flex_export

						Cq値 チ																																								Cq値 チ

								1		2		3		4		5		6		7		8		9		10		11		12																		1		2		3		4		5		6		7		8		9		10		11		12						校正後 コウセイ ゴ						校正前１ コウセイ マエ		校正前２ コウセイ マエ		校正前３ コウセイ マエ		校正前４ コウセイ マエ		校正後１ コウセイ ゴ		校正後２ コウセイ アト

				34.8		A		34.5		35.2		34.7		34.7		34.5		34.9		35.0		35.0		35.1		34.5		34.8		34.4				Cq Ave		34.94								34.6		A		34.3		34.4		34.7		34.3		34.8		34.6		34.3		34.8		34.4		35.0		34.6		35.0				Cq Ave		34.67				Cq Ave		34.94		35.09		35.06		35.05		34.67		35.03

				34.9		B		35.2		35.0		34.9		34.8		34.9		35.0		35.1		35.1		34.5		34.8		34.7		35.0				σ		0.27								34.8		B		34.6		34.7		35.1		34.9		34.7		35.1		35.0		34.6		34.8		34.3		35.0		34.5				σ		0.26				σ		0.27		0.25		0.32		0.25		0.26		0.32

				34.9		C		35.3		35.0		34.9		35.0		35.1		34.9		35.0		34.8		35.0		34.7		34.6		35.0				CV%		0.77								34.7		C		34.6		34.9		34.5		34.2		34.3		34.6		35.0		34.9		35.0		35.0		35.0		34.7				CV%		0.75				CV%		0.77		0.72		0.92		0.72		0.75		0.91

				35.0		D		34.8		35.0		35.3		35.2		35.0		35.0		35.3		34.8		35.0		34.9		34.9		35.0				ΔCq		2.26								34.6		D		34.8		34.5		34.8		34.1		34.6		34.9		34.8		34.4		34.6		34.8		34.4		34.9				ΔCq		1.32				ΔCq		2.26		1.49		2.16		1.76		1.32		1.77

				35.0		E		35.0		35.2		35.2		35.0		35.1		34.9		34.9		34.8		35.0		35.0		35.0		34.8				Max		36.68								34.7		E		34.7		34.6		34.4		34.5		34.8		34.7		34.6		35.2		34.7		34.8		34.7		34.3				Max		35.36				Max		36.68		36.08		36.68		35.98		35.36		36.15

				34.9		F		35.0		34.9		34.6		35.1		34.6		34.7		35.0		35.0		34.8		35.0		34.8		35.1				Min		34.42								34.7		F		35.1		34.6		34.7		34.6		34.7		34.7		34.8		34.7		34.8		35.0		34.5		34.6				Min		34.04				Min		34.42		34.59		34.52		34.23		34.04		34.38

				34.9		G		34.9		34.9		34.6		34.6		34.7		34.9		35.3		34.7		35.0		34.8		34.8		35.3				UD		0								34.6		G		34.6		34.8		34.4		34.7		35.4		34.5		34.3		34.3		34.6		34.5		34.4		34.2				UD数 スウ		0				UD数 スウ		0		0		0		0		0		0

				35.1		H		35.0		35.3		35.0		35.0		35.2		35.0		35.0		36.7		35.1		34.6		34.6		34.9				Det. rate		100.0%								34.7		H		34.7		34.7		34.9		34.5		34.5		34.7		34.7		35.3		34.9		34.7		35.1		34.0				検出率 ケンシュツ リツ		100.0%				検出率 ケンシュツ リツ		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%

				平均				35.0		35.1		34.9		34.9		34.9		34.9		35.1		35.1		34.9		34.8		34.8		34.9														平均				34.7		34.6		34.7		34.5		34.7		34.7		34.7		34.8		34.7		34.8		34.7		34.5

								31.94		32.44		32.94		33.44		33.94		34.44		34.94		35.44		35.94		36.44		36.94		37.44		37.94																31.67		32.17		32.67		33.17		33.67		34.17		34.67		35.17		35.67		36.17		36.67		37.17		37.67

						Cq値 チ

								1		2		3		4		5		6		7		8		9		10		11		12

				35.0		A		35.4		35.3		35.0		35.0		34.9		35.1		34.7		35.0		34.9		35.1		34.9		34.7				Cq Ave		35.05

				35.0		B		35.2		35.0		34.8		35.3		34.9		35.0		35.2		35.1		34.9		34.7		34.7		35.0				σ		0.25

				35.0		C		35.4		35.0		35.0		34.2		35.0		34.9		34.9		35.1		35.4		35.4		35.0		35.1				CV%		0.72

				35.0		D		35.0		35.0		35.0		35.0		34.8		34.8		35.0		35.2		35.0		35.3		35.1		34.8				ΔCq		1.76

				35.2		E		35.1		35.1		35.1		35.4		35.3		34.8		35.1		35.5		35.1		34.8		35.0		35.6				Max		35.98

				35.1		F		34.6		35.5		35.8		35.3		35.0		35.4		34.9		34.8		35.2		34.7		35.2		34.9				Min		34.23

				35.0		G		34.8		35.2		35.4		34.7		35.0		35.2		35.0		35.0		35.0		35.1		34.9		35.0				UD		0

				35.1		H		34.9		35.1		34.9		34.7		35.1		35.3		34.9		36.0		34.9		35.0		35.1		34.9				Det. rate		100.0%

				平均				35.1		35.2		35.1		35.0		35.0		35.1		35.0		35.2		35.0		35.0		35.0		35.0



								32.05		32.55		33.05		33.55		34.05		34.55		35.05		35.55		36.05		36.55		37.05		37.55		38.05






















e SRS

Application: Quality Control on eDNA Analysis

extracted DNA

[Challenge] aquatic (’ addition .=
Does a low-quantity of reads reflect the real ~ envirenment \ -~ —
existence of corresponding species? - — 4=  stdDNA
E—— R *‘E §=
[Proposal] /7 _ 2
using a copy number defined DNA as a standard std DNA ﬁgerapf;'i?\gtwfs
DNA to judge ghost reads same tube
sample: sea bream, salmon, sardine Results of Miseq sequencing
standard DNA: 3 kinds of DNA (1 copy each)
primer: MiFish-U Pagrus major (madai) 27431
analysis pipeline: Usearch Oncorhynchus keta (sake) 15525
NGS Sardinops melanostictus (maiwashi) 2006
/\_ — Carassius cuvieri (gengorobuna) 1
Fish DNA | Seriola quinqueradiata (buri) 3
:glambc:ﬁam ﬁi zzg Bmﬁ % i Eggz Pagrus major (madai): partially mismatch 1
sardine . std DNA 3: 1 copy Standard DNA 1 18
[Results] Standard DNA 2 10
sequences with read no. less than that of std DNA  standard DNA 3 69

was judged as ghost reads Oosaki et al., 2018



e SRS

Perspective on Copy Number Defined Reference Material

plotting a calibration curve for QN PCR

R2=0.999 high correlation
copy number w :> § coefficient
defined RM g / ; ; ; ; covering low to

= high copy no.

Cycle

evaluating absolute LOD for QL PCR

«\a\ke‘ \‘QOQ\‘ 0('09“

q
Quality control of PCR and other
techniques with copy number
defined RM . .
—>International standardization checking PCR devices and reagents
< J

and more...
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e SRR

Thank you for your attention
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