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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g

avernmental in liaison with 1SO_also take part in the wark 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. DraftyInternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO ?

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies for ‘voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

1570 was prepared by the European Committee for Standardization (CEN) Technica

Part 2.
al Standards
cation as an

ect of patent

| Committee

CENITC 275, Food Analysis — Horizontal methods, in collaboration with Technical Committe¢ 1ISO/TC 34,

Food

Agregment).

products, in accordance with the Agreement on technical cooperation between 1ISO and

CEN (Vienna
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Introduction

The search for ingredients of genetically modified origin is performed by means of the following successive (or
simultaneous) steps. After sample collection, nucleic acids are extracted from the test portion. Extracted
nucleic acids can be further purified, simultaneously or after the extraction process. Afterwards, they are
quantified (if necessary), diluted (if necessary) and subjected to analytical procedures (such as PCR). These

steps are detailed in the present and in the following International Standards:

ISO 21569,
products —

ISO 21570,
products —

Further information about definitions and general items involving the steps cited aboveare collected in:

ISO 24276, A
products —

The Internat
compliance |

ISO takes ng

ISO has bee
patent rights

negotiate licences under reasonable and non-discriminatory terms and conditions with applicants throu

the world. In
Information n

Licens
Applie
850 Li
Foster
USA

and
Roche

Licens
1145 A

oodstuffs — Methods of analysis for the detection of genetically modified organisms and)de
ualitative nucleic acid based methods

oodstuffs — Methods of analysis for the detection of genetically modified organisms and de
uantitative nucleic acid based methods

Foodstuffs — Methods of analysis for the detection of genetically,medified organisms and de
Seneral requirements and definitions.

onal Organization for Standardization (ISO) draws attention to the fact that it is claimed
vith this document may involve the use of a patent concerning the PCR technology.

position concerning the evidence, validity and scope*of these patent rights.

h informed that Applied Biosystems, Roche Molecular Systems, Inc. and Hoffman-La Roche
concerning PCR technology. The companies have assured the ISO that they are willi

this respect, the statements of the_holders of these patent rights are registered with
nay be obtained from:

ng Department

H Biosystems
ncoln Centre Drive
City, CA 94404,

Molecular-Systems, Inc.
ng Department
tlantic Avenue

rived

rived

rived

that

hold
ng to
ghout
ISO.

Alamel

a-CA 94501

USA

Attention is drawn to the possibility that some of the elements of this document may be subject of patent rights
other than those identified above. ISO shall not be held responsible for identifying any or all such patent rights.
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Foodstuffs — Methods of analysis for the detection of
genetically modified organisms and derived products —

Qu

1 $cope

This

genetically modified organisms (GMOs) in foodstuffs, using the polymerase chain reaction (PCR)

It defjnes general requirements for the specific amplification of DNA target sequences, in order tq
relative GMO-derived DNA content and to confirm the identity of the amplified-DNA sequence.

Guid
inten

This

e.g. feed and plant samples from the environment.

Specjfic examples of methods are provided in Annexes\Ato D.

2

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO 21569:2005, Foodstuffs —-Methods of analysis for the detection of genetically modified or
derived products — Qualitative nucleic acid based methods

ISO 21571, Foodstuffs,— Methods of analysis for the detection of genetically modified organismg
prodiycts — NucleiC’acid extraction

ISO 24276:—1;/Foodstuffs — Methods of analysis for the detection of genetically modified on
derived prégucts — General requirements and definitions

ISO

antitative nucleic acid based methods

International Standard provides the overall framework of quantitative methods-for the

tlines, minimum requirements and performance criteria laid down in this International §
ed to ensure that comparable, accurate and reproducible resdlts are obtained in different la

nternational Standard has been established for food matrices, but is also applicable to ot

Normative references
following referenced documents (are indispensable for the application of this documen

ment (including any amendments) applies.

detection of
quantify the
btandard are

boratories.

her matrices,

t. For dated
b referenced

ganisms and

and derived

panisms and

Suide 32 _Calibration in annlyﬁr‘nl r‘hpmiefry and use of certified reference materials

3 Terms and definitions

Fort

he purposes of this document, the terms and definitions given in ISO 24276 apply.

1) To be published.
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4 Principle

4.1

General

Quantitative analysis consists of the quantitation of target DNA sequences in the test samples. Each method

specifies the

target sequences(s).

Quantitation may be performed using competitive [1112] or real-time PCR [31.14],

A quantitative analysis should clearly express the quantity of the target genetic element, relative to the
quantity of a specific reference, appropriate calibrants and controls, and be within the dynamic range of the

analytical me

The analysis

detectio

quantita

NOTE In

4.2 Amplification, detection and confirmation of PCR products

See ISO 215

4.3 Quan{

The principlg
sequences; |
target taxon-
specified am

Calibrants (g
(CRMs), if a
provided in H
from internat

5 Reage

All reagents
method. Oth

amplification of one or more specific target sequences,

thod used and the test portion analysed.

generally consists of

h and confirmation of the specificity of the PCR product(s), and
ion of the amplified fragments relative to calibrants.

the case of real-time PCR analysis, amplification, detection and confirmation occur simultaneously.

69 for the principles of amplification, detection and confirmation of the DNA sequences.

itation of PCR products

of quantitation is usually to determine ‘the ratio (expressed as a percent) of two DNA f{
L.e. a sequence representing the genetically modified organism of interest and an (endoge
specific sequence. However, in some cases, quantitation can also be carried out relative
bunt of food matrix (e.g. when detecting GM microorganisms in foods).

alibration materials) used (for ‘quantitation should be traceable to certified reference mat
ailable. If not available, ‘other suitable reference material should be used. Example guidar
eference [5]. Information ‘on validation studies and measurement uncertainty has been gat
onal studies [61.[71.[8{9),

hts

and, materials used in the analysis should be identical, or equivalent, to those specified i
brwise, all reagents and materials should be of molecular biology grade. These reagents sh

stored and

arget
nous)
to a

erials
ce is
hered

n the
all be

used as recommended hy the anp“nr or nnhnnﬁng to_the Inhnrnhwy qnnmy assu

ance

specifications. For a list of reagents, see the specific annex.

6 Apparatus and equipment

See Annexes A to D and ISO 24276.

© I1SO 2005 — All rights reserved
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7 Guidelines concerning the procedure

7.1 General
General considerations relevant to PCR amplification for the detection of GMOs are described in ISO 21569.

Annexes A to D specify PCR detection methods together with details of their scope of application. The
demonstrated performance characteristics for each method are detailed.

The concentration of the DNA sequence of interest should be within the dynamic range of the method.

NOTEH A target taxon specific monitor run can be undertaken to determine whether the template DNA|is of sufficient
quality (length and structural integrity), purity and quantity to allow the detection and quantitation of a(GMQ belonging to
the tafget taxon. This may be of particular relevance when DNA is extracted from composite or highly,procegsed matrices.

The DNA extracted from each test portion should be analysed at least in duplicate.

Appropriate controls shall be included (see ISO 24276:—, Table 1).

7.2 | Target sequence stability

The gllelic and copy number stability of the target sequence shouldbe considered for cultivars of different
geoglaphic and phylogenic origins.

7.3 | Calibration of the analysis

An appropriate number of calibration points and replicates covering the range of quantitation shall be applied
[e.g. [four calibration points with two replicates (altogether 4 x 2 values) or six calibration points with one
meagurement at each point (altogether 6 values)]\The quality of the calibration influences the measurement
unceftainty [,

As an alternative to genomic DNA calibration reference materials, for example, a dilution series|of a plasmid
or sypthetic dsDNA containing the target sequence may be used, provided that it is demonstratg¢d to perform
in anfequivalent way to the genomic.DNA reference material and the genomic DNA extracted from the sample.

7.4 | Quantitation considerations

PCRmethods should be @ppropriately designed to minimize the variability.

NOTH Depending ori"the method used and/or the material analysed, the presence of stacked gengs can lead to
overeptimation of thétrue GMO content.

For the determination of the limit of quantitation (LOQ), see ISO 24276.

Calcylation® of the GMO content based on copy numbers of target sequences per haploid genome is
influgnced by the homo- and heterozygosity of the species under investigation. For details, see Annexes A to
D.

Use of the AAC; (cycle of threshold) method is only valid if the amplification efficiencies of the target
taxon-specific assay and the GMO-specific assay are very similar.

7.5 Quality assurance requirements

Consistency between measurements is desirable to obtain reliable estimates of target sequence quantities.
However, knowledge of the relative standard deviation of repeatability of the method is required to establish
whether the measurements are consistent (see the ISO 5725 series for details). To calculate the relative
standard deviation of repeatability, the number of separate measurements per laboratory sample may exceed
what is feasible in practice in terms of acceptable costs. Consequently, if a specified GMO-derived DNA is to
be reported (in percent), a feasible solution should require the following as a minimum:

© I1SO 2005 — All rights reserved 3
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a) within test portion consistency:
— through rejection of measurements <LOQ, and

— through maximum deviation observed between dilutions and individual measurements equals the
value expected from the corresponding dilution factor + 33 %;

b) between test portion consistency:
— estimated relative GMO-derived DNA concentrations obtained under a) for each test portion should
not differ by values greater than —50 % to +100 % of the estimated quantity value (equal to a AC; of 1
in rgal-ti Ie. W jons, U 0% 0% able,
measurements of 0,9 % and 2,1 % are not).
In order to guarantee accuracy of the measurements, a reference material (RM), preferably certified (GJRM),
for the quant]ty of the event concerned, with an appropriate level of metrological reliability and ‘'with reasopable
similarity of gnatrix shall be selected and analysed. In the absence of a CRM, in-house RM'may be prepared

by a procedyre demonstrating stability, homogeneity and traceability, and ensuring the ‘absence of bias| The
quantified uncertainty shall fulfil the required uncertainty for the calibration (see ISO Guide 32).

8 Interpretation
The PCR redult will be either
a) fit for qupntitation of the target sequence provided
— thefesult is positive according to ISO 21569:2005, 81
— the pbservable inhibition of the reaction is negligible,
— the pnalysis produces an unambiguous measurement value,
— the larget sequence content is within the dynamic range of the method, and
— the pnalysis is calibrated in anmaeceptable way (see 7.3), or
b) not fit fof quantitation of the target sequence if any of the conditions listed above are not fulfilled.

The measurement uncertainty” shall be sufficiently small to enable the laboratory to draw the relpvant
conclusions.

Annexes A tp D describe the measurement of the target DNA quantities. These quantities can be usked to
calculate the| GMO\content. These calculations usually take into consideration relevant biological factors,|such
as the homot or-heterozygosity of the target sequences.

If the GM target sequence content or the taxon-specific target sequence content is below the limit of
quantitation, the result shall only be expressed qualitatively.

NOTE Stating that the GMO-derived DNA content is below the practical LOQ accompanied by a specification of that
LOQ is considered to be a qualitative expression of the result.

9 Expression of results

The results shall clearly state the quantity of the GM target sequence relative to the target taxon-specific
sequence. The results should also provide values for the measurement uncertainty, such as the standard

4 © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=8adbcef77c3bd59b846daee4e2425200

ISO 21570:2005(E)

deviation or relative standard deviation. Furthermore, the LOD and LOQ of the method and the practical LOD
and LOQ should be reported.

The target sequences may or may not be detected, or the quantity of at least one of them may be below the
limit of quantitation. Table 1 describes the four alternative cases and the corresponding expression of the
result to be included into the test report.

Table 1 — Expression of results

Result Expression of the result
Targgt taxon-specific sequence is not See ISO 21569.
detegted. “ . »
For species x, DNA was not detected.
Target taxon-specific sequence is According to 1ISO 21569.
detegted but GM target sequence is not . . . .
detedted. For species x, GMO-derived DNA was not detected.

In addition, if applicable, add: “The practical limit of detection is[X %.”
(Specify unit used.)

The farget taxon-specific sequence and For each GMO, state:

the GM target sequence are both detected |, , . . .
but the quagntity isc,] below the LOQ of at GMO (specify the GMO) derived DNA as determined by detecfion of

least|one of the target sequences (specify target sequence) derived\from (specify species) was d¢tected.”

In addition, if applicable: “Thé practical limit of quantitation is X P6.” (Specify
unit used.)

The farget taxon-specific sequence and For each GMO, state:
the GM target sequence are both detected
and the quantity is above the LOQ for both
target sequences.

“The content of GMO (specify the GMO) derived DNA as determined by
detection of (specify target sequence) derived from (specify spgcies) is
X £ uncertainty %.” (Specify unit used.)

The GMO-derived DNA content may also.be reported as being above or below a specific valug, taking into
accoyint the measurement uncertainty.

10 Test report

The {est report shall bewritten in accordance with 1ISO 24276 and I1SO 21569 and shall contaif at least the
following additional information:

a) LOQ of the.method and the matrix used to establish it;

b) the pragtical LOQ;

c) a4 reference to the method which has been used for the extraction of DNA:

d) the reference material used;

e) the results expressed according to Clause 9.

© I1SO 2005 — All rights reserved 5
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Annex A
(informative)

Target taxon-specific methods

A.1 Target taxon-specific method for the absolute quantitation of the adh1 gene DNA

of maize ysingreal-time PER

A.1.1 Introduction

This annex |describes a method for the specific amplification and quantitation of the. taxon-specific
(housekeeping) maize (Zea mays) adh1 gene (coding for alcohol dehydrogenase 1) for.determination ¢f the
content of mpize DNA, or for testing for the presence/absence of detectable PCR inhibitors in DNA solytions
extracted from products containing maize-derived DNA, e.g. foods.

For limitations, see A.1.8.

A.1.2 Validation status and performance characteristics

A.1.21 General

The method| has been optimized for DNA extracted from pure ground maize kernels, maize leaveg and
certified refefence materials (IRMM-411, IRMM-412, IRMM-413 series [101) [11],

The reprodugibility of the described method has been'tested in a collaborative trial using unknown samples
(U1 to UB) consisting of wild type maize DNA at different corresponding copy number of the target seqyence
(see A.1.2.2), and in other collaborative trials in-combination with methods specific for GM maize eventd, e.g.
Bt11 (see D.|1).

The copy nuinber of the target sequence per haploid genome is estimated to be 1 [11],

The allelic stability of the target seduérice has been established [11].

A.1.2.2 Cadallaborative trial

The method| has been \validated in a collaborative trial organized by the European Commission's |Joint
Research Céntre (E€~JRC), Institute for Health and Consumer Protection (IHCP), in agreement with the
international harmonized protocol [12],

SIX samples Q1 QQ\ AF \AIIIA hlna mo:—la Df\‘ll\ /Qvl'rar\f‘anl 'Frr\m IQ’)‘F mo+ar|a| [13] r\nnl'rnnnng |1nn\un ahsc!uta Copy

numbers (183 486, 61 162, 20 387, 6 796, 2 265, 755) of haploid maize genomes were used to establish a
calibration curve for absolute quantitation of haploid maize genomes in unknown samples. The absolute copy
numbers in the known samples were determined by dividing the sample DNA mass (determined by
fluorometric quantitation of dsDNA with PicoGreen, Molecular Probes, Cat. Number P-7589) by the published
average 1C value for maize genomes (2,725 pg) [141.

Six samples (U1-U6) of wild type maize DNA (extracted from leaf material [13]) were used as unknown
samples. The expected copy numbers in the unknown samples were determined in the same way as those of
the known samples.

The results of the collaborative trial validation are summarized in Table A.1

© I1SO 2005 — All rights reserved
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The method has also been validated in combination with event-specific methods for several maize GMO, e.g.
for Bt11 sweet maize. See References [15] and [16] and D.1 for details on the combined (relative quantitation)

trial.

Table A.1 — Validation data

Sample
u1 u2 u3 u4 us ué6
Number of participating laboratories 12 12 12 12 12 12
Numberof laboratories ha\/ing returned results 10 10 10 10 10 10
Numbper of invalid laboratories 1 1 1 1 1 1
Numbper of retained laboratories 9 9 9 9 9 9
Numper of samples per laboratory 4 4 4 4 4 4
Numper of Cochran outliers 1 1 1 1 — —
Numper of Grubbs outliers — 1 1 1 1 1
Numper of accepted samples 35 34 34 34 35 35
Expgcted copy number value 7 339 18 349 36,697 55 046 91743 146 788
Mean copy number value 9985 23 885 46 918 75 161 100 541 122 080
Bias [of true value (%) 36,1 30,2 27,9 36,5 9,6 -16,8
Repgatability standard deviation s, 2 1318,59 [1463,60 |5796,58 |4 539,57 |11 306,89 |14 843,41
Repgatability relative standard deviation (%) P 13,21 6,13 12,35 6,04 11,25 12,16
Reprpducibility standard deviation s, 2 2.048,12 (2 083,57 |6 145,39 (6 806,85 |14 592,04 (17 777,70
Reprpducibility relative standard deviation (%) b 20,16 8,72 13,10 9,06 14,51 14,56
2  Expressed as copy number value.
b Expressed as percentage of the mean value.
A.1.2.3 Molecular specificity
A.1.2.3.1 General
The method has’been designed to target a part of the sequence described in EMBL/GenBank/DDBJ2)
accegsion number X04050. This sequence is unique to Zea mays (maize/corn) and Zea fnays subsp.
diploperemis-(teosinte) (111,
A.1.2.3:2—Theoretical-specifieities

The theoretical specificities of the primers and probes were assessed through a search of the
GenBank/EMBL/DDBJ databases 2) using the nucleotide sequences as query sequences with the BLASTN
programme 2) at http://www.ncbi.nlm.nih.gov/blast/ [October 9, 2003]. The result of the search confirmed a
complete identity only with the expected target sequences.

2) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

©I1SO
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A.1.2.3.3 Experimental determination of specificity

The specificity of the method was tested against a wide range of non-target taxa and 20 different maize lines
representing geographically and phylogenetically diverse samples [']. No cross-reactivity was observed with
the non-target taxa (except with teosinte Zea mays subsp. diploperennis, the wild ancestor of cultivated
maize) [l [7]. The copy number and allelic stability of the target sequence across different maize lines has
been established [11].

A.1.2.4 Optimization

This was carried out for the ABI PRISM 7700® sequence detection system (SDS) 3) and TagMan® chemistry 3).
Primer and pfobe design were done with Primer EXpress® software (Applied Biosystems) o7,

A.1.2.5 Linit of detection (LOD)

According to|method developer, the absolute LOD is 10 copies of the target sequence [111.

The lowest number of copies of the target sequence included in the collaborative trial was”7 399 copies ¢f the
target sequepnce.

A.1.2.6 Linit of quantitation (LOQ)
According to|the method developer, the absolute LOQ is 100 copies of the'target sequence [11.

The lowest number of copies of the target sequence included in the collaborative trial was 7 399.

A.1.3 Adaptation

No specific information is available.

A.1.4 Pringiple

A 134 bp frggment of the adh1 gene is amplified using two maize adh1-specific primers (see Table|A.2).
Accumulation of PCR products is measured at the end of each PCR cycle (real-time) by means of a maize
adh1-specifi¢ oligonucleotide probe (ADHA-MDO, see Table A.2) labelled with two fluorescent dyes: FAM as
reporter dye pnd TAMRA as quencher;-For that purpose, TagMan®3) chemistry was employed.

The measur¢d fluorescence signal crosses a user-defined threshold value after a certain number of cycles.
This number]is called the C¢valde. For quantitation of the amount of maize adh1-DNA in an unknown sample,
the Ci-value|is convertedinto a corresponding copy number value by comparison with a calibration furve
whose C-values are direetly linked with known copy numbers (regression analysis).

A.1.5 Reagents

A.1.5.1 General

For quality of reagents to be used, see ISO 24276:—, 6.6.
A.1.5.2 Water.

A.1.5.3 PCR buffer (without MgCl,), 10-fold.

3) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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A.1.5.4 MgCl, solution, ¢(MgCl,) = 25 mmoll/l.
A.1.5.5 dNTP solution, ¢(dNTP) = 2,5 mmol/l (each).

A.1.5.6 Oligonucleotides

Details of the oligonucleotides are listed in Table A.2.

Table A.2 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentr+tion in PCR
ADHLFF3 5'-CgT CgT TTC CCA TCT CTT CCT CC-3' 300 n+o|/l
ADH{RR4 5'-CCA CTC CgA gAC CCT CAg TC-3' 300 nrl\ol/l
ADH[-MDO 5'-FAM-AAT CAg ggC TCA TTT TCT CgC TCC TCA-TAMRA-3' @ 200 nrfolf
@  FAM: 6-carboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the adh1 amplicon is 134 bp.

A.1.8.7 Thermostable DNA polymerase

AmpljTag Gold® DNA polymerase 4).
A.1.8.8 Uracil N-glycosylase (optional).

A.1.59 Ampilification reaction mixture

Details of the amplification reaction mixturecare listed in Table A.3.

[Table A.3 — Amplification reaction mixture in the final volume/concentration per reacfion vial

Total reaction volume D5 pl

Template DNA (maximum 250ng) 5 ul

Taqg-PpNA-polymerase

Decqgntamination system (dUTP included uracil N-glycosylase)

TagMan® Universal Master Mix 2X [[12,5 ul (1 X)
Reagtion buffer(containing passive reference ROX) 2

dANTP mix
Primgrs see Table A.2 see A.1.5.6
Probe see Table A.2 see A.1.5.6

@8  ROX = carboxy-X-rhodamine.

4) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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A.1.6 Apparatus

A.1.6.1

General

Standard laboratory apparatus should be used throughout unless otherwise specified.

A1.6.2 Th

ermal cycler

The indicated temperature-time profile was originally tested with the ABIPRISM® 7700 SDS (Applied
Biosystems) ®). Other real-time PCR detection systems may be used after adaptation of the reaction

conditions.

A.1.6.3 Refction vials

The reaction vials shall be suitable for PCR amplification on a real-time thermalo cycler,| e.g.
ABI PRISM® 96-Well Optical Reaction Plate, or MicroAmp® Optical Caps (8 caps/sfrip, flat) (Applied

Biosystems)

A.1.7 Proc

A1.71

The PCR se

5)

pdure: PCR set-up

General

out in separgte vials unless otherwise stated in the relevant GM targét:specific annex.

The method
Table A.3.

A.1.7.2 PCR controls

If the contro
repeated.

As a positive]

a CRM from

described in

A1.73 Te

The temperafure-time programme as outlined in Table A.4 was optimized for the ABI PRISM® 7700 seq(

detection sygtem (SDS))(Applied Biosystems) 5). In the validation study, it was used in combination wi

AmpliTaq Gg
temperature

s do not yield the expected results; the test results shall be rejected and the analysis sh

SO 24276.

Mmperature-time-programme

Id® DNA*polymerase ). The use of other thermal cyclers may require specific adaptation
and.time required for enzyme activation depend on the particular polymerase used. Tab

control/calibration reference~material, high-quality, pure genomic DNA extracted from maize
the JRC, IRMM %) may be used [13l. Any other appropriate controls should be includg¢d as

-up for the reference gene target sequence and for the GMO target sequence should be carried

is described for a total PCR volume of 25 pl per reaction mixture with the reagents as lisfed in

bll be

(e.q.

ence
h the

The
e A4

describes thef feaction conditions.

5) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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be used if they can be shown to lead to the same results.
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Table A.4 — Procedure: Reaction conditions

Time Temperature
] °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR (50 cycles)
Step 1 Denaturation 15 95
Step 2 Annealing elongation 60 60

A.1.8 Limitations and interpretation of the results

The
the a
also
the ¢
to aq

For {
impo
GMQO
adjus
be cz

A.1.9 Calibration and calculation of results

Calib
geno

A cal

calibfation points. This can be carried out, for example, by use of spread-sheet software such

Exce

The

unkn
ingre
unkn

presence of PCR inhibitors may have a strong impact on the accuracy of theestimated co
h1 in the analysed samples. Therefore the absence of detectable PCR inhibijtors should be

brrespondence between dilutions and differences in C;(cycle of thresheld) values (i.e. one C;
oubling of template concentration).

he use of this method in combination with a method for the quantitation of GMO-derive
tant that the absolute amount of template DNA (ng) be the same for both the adh1 R
-specific PCR. If not, the absolute copy numbers of the _reactions cannot be compared dir

tment of the corresponding copy numbers is required, Otherwise a relative GMO concent
Iculated.

ration points are produced with DNA containing defined amounts in absolute copy numbe
mic maize DNA containing the target sequence.

bration curve is produced by pletting Ci-values against the logarithm of the target copy nu
6), or directly by options available with the sequence detection system software.

Calibration curve is used to determine the absolute haploid genomic maize DNA copy nu
pbwn samples. Although the sample DNA can be degraded due to food processing or

bwn samples

by number of
verified (see

SO 21571:2005, Annex A), for example by setting up serial dilutions of the)template DNA apd examining

corresponds

d DNA, it is
CR and the
bctly, and an
ration cannot

rs of haploid

mber for the
as Microsoft

Mmbers of the
may contain

Hients other than maize, this does not influence the calculated number of haploid genofne copies of

6)

These are examples of suitable products available commercially. This information is only given for the convenience of

users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
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Annex B
(informative)

Screening methods

B.1 Screening method for the relative quantitation of the 35S-promoter DNA of soya

bean line 6F540-3-2usingreaktime PER—————————————————————————————————————
B.1.1 Introduction

This annex describes a method for the specific amplification and detection of a taxon-specific_soya bean|gene
(lectin gene| le1) and of the 35S-promoter DNA originating from the cauliflower mosaic virus, and for
quantitative determination of the amount of 35S-promoter DNA in soya bean ingredients containing genetically
modified soyp bean line GTS 40-3-2 (Roundup Ready®).

For limitations, see B.1.8.

B.1.2 Validation status and performance characteristics

B.1.2.1 General

The method |has been optimized for certified reference materials (CRM IRMM-410)7) [18] consisting of |dried
soya bean powder containing mixtures of GTS 40-3-2 and.conventional soya bean.

The reprodugibility of the described methods has been tested in collaborative trials using unknown samples
(samples lahelled as SA to SE, see Table B.1) consisting of mixtures of reference materials of the| type
mentioned above [19]. In addition, commercially available foodstuffs were tested [20].

The copy nuinbers of each of the target sequences per genome have not been assessed in detail [21]. [22]

The method has been published in Reference [23].

B.1.2.2 Collaborative trial

Five unknowh samples containing between 0,7 % and 3 % (mass fraction) of dried soya bean powder dgrived
from the line|GTS 40-3-2:were analysed by eleven participants.

The 35S-prgmoter=specific detection method resulted in a reproducibility relative standard deviation inh the
range of 17|%7t0"34 % (see Table B.1). During the initial experiments of the collaborative trial, if was
determined that’the 1 % soya bean CRM was inconsistent with its designated value. Investigations revgaled

that the diverging reference materials were manufactured using different procedures at different time points,
leading to different degrees of DNA degradation. The collaborative trial participants were advised during the
course of the collaborative trial to use the 2 % CRM and to dilute the DNA to get a 1 % reference DNA
solution for use in quantitation.

For DNA extraction, the procedure described in Reference [23] was used. In brief, 200 mg of the sample
material was lysed in 1 ml of guanidium hydrochloride//proteinase K buffer (0,5 mol/l//0,8 mg/ml) at 56 °C for

7) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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3 h. After a RNase digestion step, 500 ul of the cleared extract was mixed with 1 ml of Wizard®silica resin 8)
and the resin with bound DNA was recovered by aspiration through a Wizard® filter column 8). After
isopropanol washing, the DNA was eluted from the silica resin in 10 mmol/l Tris buffer pH 9,0 at 70 °C. The
DNA concentration was estimated by OD measurement at 260 nm and adjusted to 20 ug/ml. For subsequent
PCR analysis, 200 ng of DNA from each sample was analysed in two independent reactions.

Samples were analysed in duplicate.

Since the samples labelled SA to SE were mixtures of these divergent standards, the results obtained with
these samples could not be used for the evaluation of the trueness of the applied real-time PCR method.
However the results could be used for assessing the precision of the applied method, whereby the described

circumstanees—+eflect-a-w

time PCR method [19],

worst-case-scenarioleadingtoarunderestimationof-theprecisienef-the applied real-

The ¢xclusion of laboratories is based on the real-time PCR apparatus used and on the.statisticpl calculation
of oytliers. The method was developed for block thermal cyclers. Therefore, two-laboratofies using a
LightCycler® system 8) were excluded before the calculation of outliers. The reason for the ekclusion of a
specific type of PCR apparatus was the observation that the applied method meeds careful adaptation and
optinfization if run on real-time PCR apparatus other than those specified™in the method. [The retained
laborptories were, in addition, examined for outliers according to Grubbst24l. However, no utliers were
identffied. Details of the collaborative trial are listed in Table B.1.

Table B.1 — Validation data for 35S-Promotor-specific GMO detection

Sample

SA SB SC SD SE
Year|of interlaboratory test 1999 1999 1999 1999 1999
Numbper of laboratories having returned results 11 11 11 11 11
Numbper of samples per laboratory 1 1 1 1 1
Numbper of excluded laboratories 2 2 2 2 2
Numbper of laboratories retained after exclusion 9 9 9 9 9
Numbper of accepted samples 9 9 9 9 9
Expelcted value (% GMO) 1,4 1,8 3 0,7 1
Mear value (% GMO) 1,63 1,76 4,04 0,88 1,73
Medign value (% GMO) 1,62 1,70 3,46 1,00 1,60
Reprpducibility standard deviation s, (% GMO) 0,28 0,39 1,36 0,21 0,35
Reprpducibility-relative standard deviation (%) 17 22 34 24 20
Reprpducibility limit R (R = 2,8 s) 0,80 1,08 3,82 0,58 0,97

In addition, four unknown commercially available food samples containing between 0,3 % and 36 % (mass
fraction) (mean values) of genetically modified soya bean line GTS 40-3-2 were analysed by four participants.
The 35S-promoter-specific detection method resulted in a reproducibility relative standard deviation in the
range of 17 % to 28 % [20],

8) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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B.1.2.3 Molecular specificity

B.1.2.3.1

General

The method has been designed to target a sequence described in for example GenBank®9) database
accession number V00141.

A list of genetically modified plants containing the CaMV 35S promoter is provided in Reference [25].

A false positive result can occur since the amplified sequence is derived from cauliflower mosaic virus
infecting cauliflower and other members of the family Brassicaceae (Cruciferae) as well as Resedaceae and

Solanaceae
therefore be
should not
confirmation|

In order to d
mosaic virus

B.1.2.3.2 T
The theoret]
GenBank/EM
programme
expected tar

B.1.2.3.3 |
The experim
soya bean
Leatherhead
0 %, 0,3 %, 1

The commer
containing sq

{26t 127t —Posiive results dealing with Brassicaceae, Resedaceae and Solanaceae, s
treated carefully. Positive results may indicate the presence of a GM-plant-derived produ
be interpreted as proof of the presence of GM-plant-derived products withouf\ addi

istinguish between a viral infection and GM material, methods for the detection of caulif
may be used [28],

[heoretical specificities
cal specificities of the primers and probes were assesséd through a search o
BL/DDBJ databases 9) using the nucleotide sequences as-query sequences with the BLA

D 2.3 9) [24th April 2002]. The result of the search confirmed a complete identity only wit
et sequences.

Experimental determination of specificity

ental specificity of the method was assessed-by analysis of CRM IRMM-410 from IRMM
owder containing 0 % to 5 % of GTS 40-3-2 soya bean line and of reference material

25 % and 2 % soya bean GTS 40-3-2 soya bean, respectively.

cial food matrices tested were, soya bean flour, soya bean protein isolates, composite foo
ya bean flour and soya beanprotein.

B.1.2.4 Ogptimization

Optimization
chemistry 9.

Primer and p

B.1.2.5 Lin

was carried out 6n,the ABI PRISM® 7700 sequence detection system 9 (SDS) using Taq

hit of detection (LOD)

robe design ‘were carried out applying the Primer Express® software (Applied Biosystems) 9.

hould
bt but
lional

ower

the
ASTN
h the

dried
from

Food Research Association International*® full fat soya bean flour (Lot No. 2/99-01) contgining

Hstuff

Man

Since the method is quantitative, the LOD was not assessed specifically. The LOD was expected to be better
than or equal to the limit of quantitation; i.e. 50 genome copies of soya bean line GTS 40-3-2 in 82 000
genome copies of conventional soya bean flour.

9) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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B.1.2.6 Limit of quantitation (LOQ)

The LOQ was assessed by measuring serial target DNA dilutions according to Reference [20].

According to the method developer, the LOQ is 50 genome copies of soya bean line GTS 40-3-2 in 82 000
genome copies of conventional soya bean flour. For 1 C value, see Reference [20]. This yields an estimated
relative LOQ of 0,06 (= 50 copies/82 000 copies x 100 %).

The concentrations tested in the collaborative trial are listed in Table B.1

NOTE The number of copies was not determined in the collaborative trial.

B.1.3 Adaptation

No specific information is available.

B.1.4 Principle
An 82 bp fragment of the CaMV 35S promoter sequence is amplified by PCR-using two 35S-promoter-specific
primegrs. PCR products are measured during each PCR cycle (real-time) by means of a 35S-promoter-specific
oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye and TAMRA aq a quencher.
For that purpose, TagMan® chemistry 10) is employed.

An 8]l bp fragment of the soya bean lectin gene sequence is amplified by PCR in a separate r¢al-time PCR
reactlon using two soya bean lectin gene specific primers, ‘@nd the PCR products are measurg¢d over each
PCR|cycle by means of a soya bean lectin gene specific TagMan® probe 10).

Quarttitation is performed using either the AAC; method or the double calibration curve method (see B.1.9).
B.1.% Reagents

B.1.5.1 General

For the quality of reagents used see'\ISO 24276:—, 6.6.
B.1.5.2 Water.

B.1.3.3 PCR buffer (without MgCl,), 10-fold.
B.1.3.4 MgCl,solution, ¢(MgCl,) = 25 mmol/l.

B.1.8.5 dNTP solution, ¢(dNTP) = 2,5 mmol/l (each).

B.1.5.6— Oligonucleotides

Details of the oligonucleotides are listed in Table B.2.

10) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table B.2 — Oligonucleotides

Name

Oligonucleotide DNA sequence

Final concentration in PCR

Reference gene target sequence

Lectin-F 5-TCC ACC CCC ATC CAC ATT T-3' 900 nmol/l
Lectin-R 5'-ggC ATA gAA ggT gAA gTT gAA ggA-3' 900 nmol/l
Lectin-TMP | 5-FAM-AAC Cgg TAg CgT TgC CAg CTT Cg-TAMRA-3' @ 100 nmol/l
GMO target sequence

35S8-F 5=g€EC-TECTgCCyACAgT ggT=3" 366Tmmot
35S-R 5'-AAg ACg Tgg TTg gAA CgT CTT C-3' 900 nmol/l
35S-TMP 5'-FAM-CAA AgA Tgg ACC CCC ACC CAC g-TAMRA-3'2 100 nmolA

@  FAM: 6-cgrboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length o

the lectin PCR product is 81 bp; the length of the 35S PCR product is.82 bp.

B.1.5.7 Theprmostable DNA polymerase

AmpliTag Gdid® DNA polymerase 11).

B.1.5.8 Uracil N-glycosylase (optional).

B.1.6 Appa

ratus

B.1.6.1 General

Standard labpratory apparatus should be used threughout unless otherwise specified.

B.1.6.2 Thermal cycler

The indicateql temperature-time profile-was originally tested with the ABI PRISM® 7700 SDS and GeneA
pplied Biosystems) M)._Other real-time PCR detection systems may be used after adaption

5700 SDS (A

reaction condglitions.

B.1.6.3 Repction vials

The reaction

vials shall be suitable for PCR amplification on a thermal cycler, e.g. ABI PRISM® 94
Optical Readtion/Plate, or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Biosystems) 11).

Amp®
Df the

-Well

11) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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B.1.7 Procedure: PCR set-up

B.1.7.1 General

ISO 21570:2005(E)

The PCR set-up for the reference gene target sequence and for the GMO target sequence should be carried
out in separate vials. Multiplex PCR (using differential fluorescent labels for the probes) has not been tested or

validated.

The method is described for a total PCR volume of 50 pl per reaction mixture with the reagents as listed in

Table B.3.
[Table B.3 — Amplification reaction mixture in the final volume/concentration perreaction vial
Reference gene target sequence
Totall volume 50 ul
Template DNA (maximal amount 200 ng) 10 pl
DNA|polymerase AmpliTaq Gold® 1,25 U
Decdntamination system dUuTP 400 pmpl/l
AmpErase® uracil N-glycosylase 05U
Readtion buffer TagMan® buffer A (containing passive reference ROX) @ 1 X
MgCl, 5 mmolfl
Primers Lectin-F and Lectin-R (seé&\Table B.2) see Talle B.2
dNTH dATP, dCTP, dGTP. 200 pmpl/l each
Probg Lectin-TMP (seeTable B.2) see Talple B.2
GMO target sequence
Totall volume 50 ul
Template DNA (maximal amount 200_ng) 10 pl
DNA|polymerase AmpliTag Gold™ 1,25U
Decdntamination system dUuTP 400 pmpl/l
AmpErase uracil N-glycosylase 0,5U
Readtion buffer TagMan® buffer A (containing passive reference ROX) 2 1 X
MgCl, 5 mmolfl
Primers 35S-F and 35S-R (see Table B.2) see Talple B.2
dNTR dATP, dCTP, dGTP 200 pmpl/l each
Probe 35S5-FtP{seeTabte B2 see—Table B.2

@  ROX = carboxy-X-rhodamine.

© I1SO 2005 — All rights reserved
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B.1.7.2 PCR controls

As a positive control and as calibrant reference material, certified reference materials of GTS 40-3-2
(material containing 0,1 % to 5 % of genetically modified soya bean) produced by IRMM, Geel, Belgium
(IRMM-410 series) 12) may be used [18],

Any other appropriate controls should be included as described in ISO 24276.

B.1.7.3 Temperature-time programme

The temperature-time programme as outlined in Table B.4 was optimized for the ABI PRISM® 7700 sequence
detection sy§tem (SDS) (Applied Biosystems) 2)_Tn the validation study, It was used in combination wilh the
AmpliTag Ggld® DNA polymerase 12). The use of other thermal cyclers may require specific adaptation| The
time for activition/initial denaturation depends on the polymerase used.

Table B.4 depcribes the reaction conditions.

Table B.4 — Procedure: Reaction conditions

Time Temperatuye
s °C
Pre-PCR: de¢ontamination 120 50
Pre-PCR: actfvation of DNA polymerase and denaturation of template DNA 600 95
PCR (45 cyclgs)
Step 1 Denaturation 15 95
Step 2 Annealing and elongation 60 60

B.1.8 Limitations and interpretation of the results

Since GMOs|other than soya bean line GTS\40-3-2 contain 35S-promoter DNA sequences, the method i$ only
suited for qupntitation of GTS 40-3-2 DNA in the absence of GMOs other than GTS 40-3-2 soya bean.|In all
other instanges the method may only be’applied for screening and control purposes.

The describgd method is suitable/for measuring the ratio of 35S-promoter DNA to soya bean DNA in the
absence of ¢ther GMO and~Cauliflower mosaic viruses. This ratio reflects the amount of GTS 40-3-2|soya
bean in the qoya bean ingredient of the investigated foodstuff. Contents of 1 % GTS 40-3-2 soya bean can be
determined if the amountiof the soya bean ingredient exceeds 5 % in the investigated foodstuff.

NOTE If food processing has lead to degradation or removal of DNA (e.g. refined soya bean oil, refined soyq bean
lecithins) the desefibed method does not yield reliable results.

12) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement of ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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B.1.9 Calibration and calculation of results

After defining a threshold value (e.g. 0,01 to 0,1 normalized reporter dye fluorescence (R,)) the sequence
detection system calculates the Ct (cycle of threshold) values for each PCR (AACi-method). The differences
between the 35S-specific and the lectin-specific Ci-values of the samples (AC;¢,m) and of the reference
samples (AC; o¢) are calculated. The relative amount of 35S DNA in the sample, w, in percent with respect to
the reference material is calculated according to Equation (B.1)

w = 2*(Act,sam*ACt,ref) X Cref (B.1)

where ¢, is the concentration of the reference sample.

Altermatively, a calibration curve is calculated (log [c] vs. C}) by the sequence detection-systgm based on
standards consisting of GMO mixtures of defined concentrations of genetically modified’ soya bean line
GTSHU0-3-2 (e.g. 0,1%; 0,5%, 1%; 2% and 5 %) or standards consisting of suitable dilutions of test
solutions obtained from GMO mixtures of defined concentrations of GTS 40-3-2 (e.d~5 %) (double calibration
curvg method). This calibration curve is used to determine the GTS 40-3-2 line goncentration of the unknown
samples. Since the sample DNA can be degraded due to food processing or-since the samplg can contain
other| ingredients than soya bean, the calculated GTS 40-3-2 concentration—shall be normaliged with the
amouynt of amplifiable soya bean DNA present in the sample. This amount is\determined by mearys of the soya
bean| lectin gene specific real-time PCR using as standard DNA mixtures of defined concentration of soya
bean[DNA [e. g. 100 % (by mass), 50 % (by mass), 25 % (by mass),-10 % (by mass) and 1 % (byf mass)] soya
bean|DNA from IRMM 410 series diluted with suitable carrier DNA~For normalization, the meagured amount
of DNA of GTS 40-3-2 is divided by the measured amount of saya bean DNA.

For this alternative procedure for the calculation of results, dt,is important that the absolute amount of template
DNA((ng) be the same for each PCR used in the calibration.

Another alternative procedure is described in C.2.

© IS0 2005 — Al rights reserved 19
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Annex C
(informative)

Construct-specific methods

C.1 Construct-specific method for the quantitation of soya bean line GTS 40-3-2 DNA
using real-time PER{Methed y————————————————
C.1.1 Introduction

This annex d

(lectin gene,
soya bean |
originating fi

genetically nf

For limitation

C.1.2 Valio

C.1.21

The method
soya bean p

The reprodu¢ibility of the described methods has béen tested in collaborative trials using unknown sar

(SA to SE,
addition, co

The copy nuinbers of each of the target sequences per genome have not been assessed in detail [211.(22]

The method

C.1.2.2 Codllaborative trial

Five unknow
line GTS 40-

The GTS 40-
the range off
determined t

General

escribes a method for the specific amplification and detection of a taxon-specific_soya bean
le1) and of DNA originating from the specific gene construct present in the genetically mo
ne GTS 40-3-2. The method is suitable for quantitative determination of the amount of
om genetically modified soya bean line GTS 40-3-2 in soya bean-.ingredients conta
odified soya bean line GTS 40-3-2 (Roundup Ready® 13)).

s, see C.1.7.

ation status and performance characteristics

has been optimized for certified reference materials (CRM IRMM-410 13)) [8] consisting of
wder containing mixtures of GTS 40-3-2 and.conventional soya bean.

e Table C.1) consisting of mixtures: of reference materials of the type mentioned above [
mercially available foodstuffs were.tésted [20],

has been published in[Reference [23].

n samples ¢ontaining between 0,7 % and 3 % (by mass) of dried soya bean powder derived
B-2 were‘analysed by eleven participants.

3-2°construct-specific detection method resulted in a reproducibility relative standard deviat

gene
dified
DNA
ining

dried

hples
9 In

from

onin

16)% to 28 % (see Table C.1). During the initial experiments of the collaborative frial, i

was

hat the 1 % soya bean CRM was inconsistent with its designated value. Investigations revealed

that the diverging reference materials were manufactured using different procedures at different time points,
leading to different degrees of DNA degradation. The collaborative trial participants were advised during the
course of the collaborative trial to use the 2 % CRM and dilute the DNA to obtain a 1 % reference DNA
solution for use in quantitation.

For DNA extraction, the procedure described in Reference [23] was used. In brief, 200 ng of the sample
material was lysed in 1 ml of guanidium hydrochloride//proteinase K buffer (0,5 mol/l//0,8 mg/ml) at 56 °C for

13) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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3 h. After an RNase digestion step, 500 pl of the cleared extract was mixed with 1 ml of Wizard® 14)silica resin
and the resin with bound DNA was recovered by aspiration through a Wizard® 14) filter column. After
isopropanol washing, the DNA was eluted from the silica resin in 10 mmol/l Tris buffer pH 9,0 at 70 °C. The
DNA concentration was estimated by OD measurement at 260 nm and adjusted to 20 ug/ml. For subsequent
PCR analysis, 200 ng of DNA from each sample was analysed in two independent reactions.

Samples have been analysed in duplicate.

Since the samples labelled SA to SE were mixtures of these divergent standards, the results obtained with
these samples could not be used for the evaluation of the trueness of the applied real-time PCR method.
However the results could be used for assessmg the preC|S|on of the applled methods whereby the described
circus A he applied real-
time DCR method [19].

The ¢xclusion of laboratories is based on the real-time PCR apparatus used and on the.statisticpl calculation
of oytliers. The method was developed for block thermal cyclers. Therefore, two-laboratofies using a
LightCycler® 14) system (Roche Diagnostics) were excluded before the calculation ofyoutliers. The reason for
the eikclusion of a specific type of PCR apparatus was the observation that the applied method needs careful

adapgation and optimization if run on other real-time PCR apparatus than those, specified in the method. The
retaifed laboratories were in addition examined for outliers according~t6" Grubbs [24]. Dgtails of the
collalporative trial are listed in Table C.1.
Table C.1 — Validation data for 35S-promaotor-specific GMO detection
Sample

SA SB SC sh SE
Year|of interlaboratory test 1999 1999 1999 1999 1999
Numbper of laboratories having returned results 11 11 11 1 11
Number of samples per laboratory 1 1 1 1 1
Number of excluded laboratories 3 2 3 3 3
Number of laboratories retained after exelusion 8 9 8 8 8
Numbper of accepted samples 8 9 8 8 8
Expected value (% GMO) 1,4 1,8 3 (VA4 1
Mean value (% GMO) 1,70 1,89 3,65 0,46 1,58
Medipn value (% GMO), 1,71 1,90 3,68 0,845 1,49
Reprpducibility standard deviation s, (% GMO) 0,27 0,53 0,57 0,15 0,38
Reprpducibility-relative standard deviation (%) 16 28 16 17 24
Reprpducibility limit R (R = 2,8 s) 0,77 1,48 1,60 0,42 1,06

In addition, four unknown commercially available food samples containing genetically modified soya bean line
GTS 40-3-2 between 0,3 % and 36 % (by mass) (mean values) were analysed by four participants. The
GTS 40-3-2 construct specific detection method resulted in reproducibility relative standard deviation in the
range of 23 % to 36 % [20].

14) These are examples of suitable products available commercially. This information isgiven for the convenience of users
of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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C.1.2.3 Molecular specificity

C.1.2.3.1 General

The method has been designed to target a sequence described in e.g. GenBank® database %), accession
number AX033493.

C.1.2.3.2 Theoretical specificities

The theoretical specificities of the prlmers and probes were assessed through a search of the
GenBank/EMBL/DDB 15)
programme 2.2.3 15) [24th April 2002]. The result of the search confirmed a complete identity only wi
expected target sequences.

C.1.233 xperimental determination of specificity

RMM
from
ining

The experimental specificity of the method was assessed by analysis of CRM from IRMM-410 from |
dried soya Hean powder containing 0 % to 5 % of GTS 40-3-2 soya bean and of (feference material
Leatherhead|Food Research Association International 1) full fat soya bean flour (LetyNo. 2/99-01) conta
0 %, 0,3 %, 1,25 % and 2 % soybean GTS 40-3-2 soya bean line, respectively.

The commercial food matrices tested were soya bean flour, soya bean protein isolates, composite foofstuff
containing sqya bean flour and soya bean protein.

C.1.2.4 Optimization

Optimization|was carried out on the ABI PRISM® 7700 sequencé detection system 1) (SDS) using TagMan®

chemistry 19}

Primer and probe design was carried out applying the ‘Primer Express® software (Applied Biosystems) 19).

C.1.2.5 Linit of detection (LOD)

Since the method is quantitative, the limit-of detection was not assessed specifically. The limit of detgction

was expecte
GTS 40-3-2

C.1.2.6 Lin

The limit of g

According tdg
GTS 40-3-2

0 to be better than or equal fo the limit of quantitation; i.e. 50 genome copies of soya bea
n 82 000 genome copies‘of conventional soya bean flour.

hit of quantitation (LOQ)

n 82 00 genome copies of conventional soya bean flour. For 1 C value, see Reference [20]

This yields a

h actimatad ralative 1 OQ of 0 08 (—
Hestateatrerathvre= A any

uantitation was-assessed by measuring serial target DNA dilutions according to Reference [!

the method developer, the limit of quantitation is 50 genome copies of soya bear

h line

0].

line

OO

The concentrations tested in the collaborative trial are listed in Table C.1

NOTE

The number of copies was not determined in the collaborative trial.

15) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not mean an endorsement by ISO of the product named. Equivalent

products may
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be used if they can be shown to lead to the same results.
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C.1.3 Adaptation

No specific information is available.

C.1.4 Principle

ISO 21570:2005(E)

An 83 bp fragment of the transgene used for construction of the soya bean line GTS 40-3-2 is amplified by
PCR using two primers specific to the CTP gene from Petunia hybrida (RRS-F, see Table C.2) and to
35S promoter (RRS-R, see Table C.2). PCR products are measured over each PCR cycle (real-time) by
means of an oligonucleotide probe specific for the junction between the CTP gene and the 35S promoter
(RRS-TMP, see Table C.2). This oligonucleotide probe is labelled with two fluorescent dyes: FAM as a

reporfter dye and TAMRA as a quencher. For that purpose TagMan® chemistry 10) is employed.

An 8]l bp fragment of the soya bean lectin gene sequence is amplified by PCR in a separate r¢al-time PCR

reactlon using two soya bean lectin gene specific primers, and the PCR products are measured
PCR|cycle by means of a soya bean lectin gene specific TagMan® probe 16) (Lectin-TMP, see Ta

during each
ble C.2).

Quarttitation is performed using either the AAC; method or the double calibration curve method (s¢e C.1.8).

C.1.5 Reagents

C.1.5.1 General

For quality of reagents used, see ISO 24276:—, 6.6.

C.1.52 Water.
C.1.9.3 PCR buffer (without MgCl,), 10-fold.

C.1.534 MgCl, solution, ¢(MgCl,) = 25 mmol/l.

C.1.8.5 dNTP solution, ¢(dNTP) = 2,5-mmol/l (each).

C.1.8.6 Oligonucleotides

Details of the oligonucleotides are listed in Table C.2.

16) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may be used if they can be shown to lead to the same results.
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Table C.2 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration
in PCR

Reference gene target sequence

Lectin-F 5-TCC ACC CCC ATC CAC ATT T-3' 900 nmol/l
Lectin-R 5'-ggC ATA gAA ggT gAA gTT gAA ggA-3' 900 nmol/l
Lectin-TMP 5-FAM-AAC Cgg TAg CgT TgC CAg CTT Cg-TAMRA-3' @ 100 nmol/l

GMO target sequence

RRS-F 5'-gCC ATg TTg TTA ATT TgT gCC AT-3' 900 nmol/l
RRS-R 5'-gAA gTT CAT TTC ATT Tgg AgA ggA C-3' 900 nmol/l
RRS-TMP 5'-FAM-CTT gAA AgA TCT gCT AgA gTC AgC TTg TCA gCg-TAMRA-3' @ 100.nmol/l

@  FAM: 6-cqdrboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the lectin PCR product is 81 bp; the length of the RRS PCR product.is*83 bp.

C.1.5.7 Thermostable DNA polymerase

AmpliTag Gdid® DNA polymerase. 17)
C.1.5.8 Uracil N-glycosylase (optional).
C.1.6 Appdratus

C.1.6.1 General

Standard labpratory apparatus should be used throughout unless specified otherwise.

C.1.6.2 Thermal cycler

The indicated temperature-time( profile was originally tested with ABI PRISM® 7700 SDS 17)| and
GeneAmp® 4700 SDS (Applied. Biosystems) 17). Other real-time PCR detection systems may be used| after
adaption of the reaction conditiens.

C.1.6.3 Refction vials

The reaction| vials shall be suitable for PCR amplification on a thermal cycler, e.g. ABI PRISM® 9g-Well
Optical Readtion‘Plate, or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Biosystems) 17).

C.1.6.4 Procedure: PCR set-up

The PCR set-up for the reference gene target sequence and for the GMO target sequence should be carried
out in separate vials. Multiplex PCR (using differential fluorescent labels for the probes) has not been tested or
validated.

The method is described for a total PCR volume of 50 pl per reaction mixture with the reagents as listed in
Table C.3.

17) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.3 — Amplification reaction mixture in the final volume/concentration per reaction vial

Reference gene target sequence

Total volume 50 ul
Template DNA (maximal amount 200 ng) 10 pl
DNA polymerase AmpliTaq Gold® 1,25 U
Decontamination system dUuTP 400 pmol/l

AmpErase uracil N-glycosylase 0,5U
Reaction buffer TagMan® buffer A (containing passive reference ROX)2 1X

MgCl, 5 mmaol
Primers Lectin-F and Lectin-R (see Table C.2) see|Table €.2
dNTH dATP, dCTP, dGTP 200 pmol/l pach
Probg Lectin-TMP (see Table C.2) see Table €.2

GMO target sequence

Totallvolume 50 ul
Template DNA (maximal amount 200 ng) 10 pl
DNA|polymerase AmpliTaq Gold ® 1,25 U
Decgntamination system duTP 400 pmol/l

AmpErase uracil N-glycosylase 0,5U
Reagtion buffer TagMan® buffer A (containing passive reference ROX)2 1 X

MgCl, 5 mmol/l
Primers RRS-F and RRS-R.(see Table C.2) see Table €.2
dNTH dATP, dCTP,.dGTP 200 pmol/l pach
Probg RRS-TMP (see Table C.2) see Table €.2

@8  ROX = carboxy-X-rhodamine.

C.1.4.5 PCR controls

As g positive contfol)'and as calibrant reference material, certified reference materials of
(material containing 0,1 % to 5 % of genetically modified soya bean) produced by IRMM, G

(IRMM-410 series 8)) may be used [18],

Any ather appropriate controls should be included as described in ISO 24276.

C.1.6-:6—TFemperature-time-pregramme

GTS 40-3-2
eel, Belgium

The temperature-time programme as outlined in Table C.4 was optimized for the ABI PRISM® 7700 sequence
detection system (SDS) '8) (Applied Biosystems). In the validation study, it was used in combination with the
AmpliTaq Gold® DNA polymerase 8). The use of other thermal cyclers may require specific adaptation. The
time for activation/initial denaturation depends on the polymerase used.

Table C.4 describes the reaction conditions.

18) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.4 — Procedure: Reaction conditions

Time Temperature
] °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR (45 cycles)
Step 1 Denaturation 15 95
Step 2 Annealing and elongation 60 60

C.1.7 Limitations and interpretation of the results

Since GMOs| other than soya bean line GTS 40-3-2 may contain part of the transgene useddor construct
the soya bean line GTS 40-3-2, especially the 35S promoter, the CTP sequence from Pettnia hybrida ar

on of
d the

specific junction in between these two genetic elements, the method is suited for quantitation of GTS 4{0-3-2

DNA in the &
The describd

sence of other GMOs, as specified above.

d method is suitable for measuring the ratio of DNA from soya bean line GTS 40-3-2 to

soya

bean DNA. [This ratio reflects the amount of GTS 40-3-2 soya bean in_the soya bean ingredient qf the
investigated foodstuff.

If the amount of the soya bean ingredient is less than 5 % in the investigated foodstuff, it is unlikely that g level
of 1 % GTS 40-3-2 soya bean can be determined.

NOTE If food processing has lead to degradation or removal of, DNA (e.g. refined soya bean oil, refined soyq bean
lecithins), the flescribed method does not yield reliable results.

C.1.8 Calibration and calculation of results

After defining a threshold value (e.g. 0,01 to 0;1‘normalized reporter dye fluorescence (R;)) the sequence

detection syq
between the)
samples (AC
in percent, w|

=2

Alternatively,

RRS-specific and the lectin-specific Ci-values of the samples (AC; ;) and of the refe
ref) are calculated. The relative-amount of DNA from soya bean line GTS 40-3-2 in the sam
th respect to the reference ‘material is calculated according to Equation (C.1):

tem calculates the C; (cycle of threshold) values for each PCR (AAC;-method). The differ¢nces

fence
ble, w,

(C.1)

a calibration-curve is calculated (log [c] vs C) by the sequence detection system basq

standards ¢
GTS 40-3-2

nsisting of.GMO mixtures of defined concentrations of genetically modified soya bea
(e.g. 0,1<%" 0,5 %,

1%; 2% and 5 %), or standards consisting of suitable dilutions o

d on
line
test

mgredlents the
amount of amplifiable soya bean DNA present in the sample. This amount is determined by means of the soya
bean lectin gene specific real-time PCR using as standards DNA mixtures of defined concentration of soya
bean DNA [e.g. 100 % (by mass), 50 % (by mass), 25 % (by mass), 10 % (by mass) and 1 % (by mass)] soya
bean DNA from IRMM 410 or 410R 19) diluted with suitable carrier DNA. For normalization, the measured
amount of DNA of GTS 40-3-2 is divided by the measured amount of soya bean DNA.

19) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

26 © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=8adbcef77c3bd59b846daee4e2425200

ISO 21570:2005(E)

For this alternative procedure of calculation of results, it is important that the absolute amount of template
DNA (ng) be the same for each PCR used in the calibration.

Another alternative is described in C.2.

C.2 Construct-specific method for the quantitation of soya bean line GTS 40-3-2 DNA
using real-time PCR (Method 2)

C.2.1 Introduction

This pnnex describes a method for the specific amplification and detection of a taxon-specific soya bean gene
(lectip gene, le1) and of the specific gene construct junction region between the 35S-promoter-NA from the
cauliflower mosaic virus and the chloroplast targeting signal of Petunia hybrida preceding-the [sequence of
Agrobacterium 5-enolpyruvylshikimate-3-phosphate synthase gene (epsps) present in the genetigally modified

soya|bean line GTS 40-3-2 (Roundup Ready® 20)) in order to quantify the relative @amount of sqya bean line
GTSH0-3-2 DNA.

For limitations, see C.2.8.
C.2.2 Validation status and performance characteristics

C.2.21 General
The [method has been optimized for real-time PCR ,instruments using certified referente materials
(CRMI IRMM-410R 20)) [18] consisting of dried soya bean powder containing mixtures of GT$ 40-3-2 and
conventional soya beans.
The feproducibility and accuracy of the described method have been tested in collaborative $tudies using
unknpwn samples consisting of the referencematerials mentioned above. In addition, a procesded reference
matefial of texturized vegetable protein-type (FVP) was tested.

The ¢opy numbers of each of the target'sequences per genome have not been assessed in detail.

C.2.2.2 Collaborative trial
Six ynknown samples cohtaining between 0,1 % and 5 % (by mass) of the above-mentioned certified
refergnce materials (CRMWIRMM-410R 20)) and TVP containing 2 % (by mass) of the soya bean line
GTSK0-3-2 were analysed by

— 14 laboratories using the ABI PRISM® 7700 SDS,

— ¢ laboratories using the ABl GeneAmp® 5700 SDS, and

— 121aboratories using the LightCycler® system 29) (Roche Diagnostics).

The number of participants as well the number of samples followed the criteria according to the 1ISO 5725
series.

The GTS 40-3-2 construct-specific detection system resulted in a reproducibility relative standard deviation in
the range of 27 % to 44 % using the ABIPRISM® 7700 SDS and ABI GeneAmp®5700 SDS machines,
respectively, and in the range of 27 % to 64 % using the LightCycler® system 20) (Roche Diagnostics).

20) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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For DNA extraction, the procedure described in ISO 21571:2005, A.3, was used.

For each sample, two DNA extractions were analysed in parallel. Each test sample was analysed in
three replicates.

The method precision, accuracy and limit of quantitation were determined by collaborative trial. Data on the
specificity, linearity and on the detection and quantitation limit were determined prior to the collaborative trial.
The DNA content of the test samples covered these values.

A summary of the validation data for trueness and precision is given in Tables C.5 and C.6.

TJbIe C.5 — Validation data for ABI PRISM® 7700 SDS and GeneAmp® 5700 SDS 2')

Sample 1 Sample 2 Sample 3 Sample 4 Sample s Sample 6
0,10 % 0,50 % 1,0 % 2,0% 5/0-% 2%T7TVP

+ 0,03 % £ 0,06 % £0,1% +0,2% +0,2 %
Year of interlabpratory test 2000 2000 2000 2000 2000 2000
Number of labdratories 19 19 19 19 19 19
Number of outlfers @ 0 2 1 0 1 0
l(;lLljJtTet;s:r of labgratories retained after eliminating 19 17 18 19 18 19
Mean value (% 0,11 0,49 1,00 2,27 5,11 1,11
Repeatability sfandard deviation s, 0,04 0,12 0,21 0,25 0,53 0,48
Repeatability rdlative standard deviation (%) 33 24 21 11 10 2
Repeatability lifnit » (» = 2,8 s,) 0,10 0,33 0,59 0,71 1,48 1,34
Reproducibility standard deviation s, 0,05 0,3 0,28 0,71 1,38 0,95
Reproducibility [relative standard deviation (%) 44 27 28 32 27 32
Reproducibility [limit R (R=2,8 sp) 0,13 0,37 0,77 2,00 3,87 1,34
a Outliers werk identified with the Grubbs and Cochran teSts. (241

21) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
0,10 % 0,50 % 1,0 % 2,0 % 5,0 % 2% TVP

£ 0,03 % + 0,06 % +0,1% £0,2% +0,2%
Year of the collaborative trial 2000 2000 2000 2000 2000 2000
Number of laboratories 7 7 7 7 7 5
Number of outliers® 1 0 0 0 0 1
lc\)lljjtrl?et::r of laboratories retained after eliminating 6 7 7 7 7 4
Mean|value (%) 0,13 0,55 0,95 2,01 5,43 1,82
Repegtability standard deviation s, 0,07 0,23 0,28 0,56 1,10 0,20
Repegtability relative standard deviation (%) 55 42 30 28 20 11
Repegtability limit 7 (» = 2,8 s,) 0,19 0,66 0,79 1,57 3,07 0,56
Reprqducibility standard deviation sp 0,08 0,31 0,34 0,64 1,94 0,50
Reprqducibility relative standard deviation (%) 64 55 35 32 36 27
Reprqducibility limit R (R = 2,8 5p) 0,22 0,86 0,95 1,79 5,43 1,40
a Qutliers were identified with the Grubbs and Cochran tests. [24]

The fesults as listed in Table C.6 illustrate the variability observed for the LightCycler® system 22) (Roche
Diagnostics). It is noted that the number of laboratories<returning results was not sufficient [according to
ISO $725.

C.2.2.3 Molecular specificity

C.2.2.3.1 General

The fethod has been designed to target a sequence described in, for example, GenBank® |database 22)
accesgsion No. AY596948.

C.2.2.3.2 Theoretical specificities

The [theoretical specificities of the primers and probes were assessed through a seprch of the
GenBank/EMBL/DDBJY, databases 22) using the nucleotide sequences as query sequences with [the BLASTN
progfamme 2.2.3 22).[24th April 2002]. The result of the search confirmed a complete identity pnly with the
expegted target.sequences.

C.2.2.3.3: \VExperimental determination of specificity

CRNH KA 4400 22) . I al oo o0/ & L 0/ £ _ATO AN D2 N b
ITIRIVIVIS TUTN arfed—sSoya—oean—powaers—Contammg—u—/6 105 /0 0T O T o HU=-0-zSOY ean were

identified. The commercial food matrices tested were soya bean flour and soya bean protein isolates.

Specificity tests prior to the collaborative trial showed no cross reactivity of the detection systems to the
following non-target species/samples: rice (Oryza sativa), rye (Secale cereale), wheat (Triticum aestivum),
barley (Hordeum vulgare), millet (Panicum miliaceum), lentil (Lens culinaris), white bean (Phaseolus vulgaris),
mung bean (Phaseolus aureus), yellow lupin (Lupinus luteus), teosinte (Zea mays ssp. mexicana), tomato
(Lycopersicon esculentum), potato (Solanum tuberosum ssp. tuberosum), sorghum (Sorghum vulgare), maize

22) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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(Zea mays), rape (Brassica napus), oats (Avena sativa), spelt (Triticum spelta), flax (Linum usitatissimum),
buckwheat (Fagopyrum esculentum), sesame (Sesamum sp.), human (Homo sapiens sapiens), salmon
(Salmo salar), beef (Bos taurus), and Bacillus subtilis. Furthermore, no cross reactivity has been observed
with MS8xRF3 (SeedLink) rapeseed or with the following GM corn events: Bt176, Bt11, T25, MON 810,
CBH351, DBT418, GA21.

The allelic and copy number stability of the soya bean reference gene has been assessed using at least eight
different cultivars of soya bean.

C.2.2.4 Optimization

Optimization[of Teagent concentrations was carried out on an ABI PRISM® 7700 Ssequence detection,system
(SDS) and dn the LightCycler® instrument using TagMan® chemistry 23) [3]. No additional optimizatiof] was
carried out for the GeneAmp®5700 because the thermal cycler in this instrument is identical to the)cydler of
the ABI PRIM® 7700 23),

=

Primer and probe design were carried out applying the Primer Express® software (Applied /Biosystems) 2p).

C.2.2.5 Linit of detection (LOD)
The limit of detection was not assessed during the collaborative trial.
The limit of detection for PCR was calculated by measuring serial target DNA)dilutions.

According tg the method developer, the LOD has been determined 4o be 5 copies of the target seqyence
(determined with plasmids).

C.2.2.6 Linmit of quantitation (LOQ)
The limit of quantitation was assessed by measuring serial\target DNA dilutions.

According to| the method developer, the limit of quantitation is at least 50 genome copies of soya beap line
GTS 40-3-2.|For 1 C value, see Reference [20].

The concentiations tested in the collaborative‘trial are listed in Tables C.5 and C.6.

NOTE THe number of copies was not determined in the collaborative trial.

C.2.3 Adaptation

No specific information is available.

C.2.4 Pringiple

A 74 bp fragmentiof. the construct-specific sequence of GTS 40-3-2 is amplified by PCR using a specific
primer pair for GT.S 40-3-2. PCR products are measured over each PCR cycle (real time) by means of al GTS
40-3-2 constfuct*specific oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dy¢ and
TAMRA as a quencher. For that purpose TagMan® chemistry 23) is employed.

A 74 bp fragment of the taxon-specific soya bean lectin gene (le1) is amplified by PCR in a separate real-time
PCR using two soya bean le1 gene specific primers, and the PCR products are measured during each PCR
cycle by means of a le1-specific TagMan® probe 23).

The calibration curve method has been used for quantitation of unknown test sample DNA extracts.

23) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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NOTE Prior to the quantitative PCR analysis, the extracted DNA solutions were analysed using a qualitative PCR run
on the real-time PCR machine. The qualitative PCR run (“monitor run”) was conducted to determine the “cycle threshold”
(Ci-value) of each sample for which no experimental experience exists. By testing two different dilutions of the extracted
nucleic acid (e.g. a 1:10 and 1:40 dilution of the DNA solution) in the monitor run, the possible presence of amplification
inhibition can be identified. Additionally, a suitable dilution of the nucleic acid extract obtained from the test sample that fits
into the calibration range of the quantitative analysis can be determined.

C.2.5 Reagents

C.2.5.1 General

For thequatityof thereagentsused; seetS6242
C.2.5.2 Water.

C.2.53 PCR buffer (without MgCl,), 10-fold.
C.2.54 MgCl, solution, ¢(MgCl,) = 25 mmol/l.
C.2.5.5 DNTP solution, ¢(DNTP) = 2,5 mmol/l.

C.2.5.6 Oligonucleotides

Detalls of the oligonucleotides are listed in Table C.7.

Table C.7 —Oligonucleotides

Name Oligonucleotide\DNA sequence Final concentration in PCR

Refefence gene target sequence

GM1F 5-CCA gCT TCg CCg CIT CCT TC-3' 600 nmpl/I
GM1R 5-Gaa ggC AAg GCE ATC TgC AAg CC-3' 600 nmpl/l
Probe GM1 5-FAM-CTT CAGCTT CTA TgC CCC TgA CAC-TAMRA-3@ 120 nmpl/I

GMQ target sequence

RR1{F 5-CAT-TTg gAg Agg ACA CgC TgA-3’ 600 nmpl/|
RR1|R 5:gAg CCA TgT TgT TAA TTT gTg CC-3' 600 nmpl/|
Probk RR1 5-FAM-CAA gCT gAC TCT TTC-TAMRA-3'@ 125 nmpl/|

a FAM: B6:carboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the lectin and of the GTS 40-3-2 PCR products are 74 bp.

C.2.5.7 Thermostable DNA polymerase

AmpliTaq Gold® DNA polymerase 24)

24) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.2.5.8 Uracil N-glycosylase (optional).
C.2.6 Apparatus
C.2.6.1 General

Standard laboratory apparatus should be used throughout unless otherwise specified.

C.2.6.2 Thermal cycler

The indicated temperature-time profiles were originally tested with ABI PRISM® 7700 SDS or
GeneAmp®5700 SDS (Applied Biosystems), LightCycler®system (Roche Diagnostics) 25). Other real-time
PCR instrum ' '

C.2.6.3 Repction vials

The reactior| vials shall be suitable for PCR amplification on a thermal cycler, e.g. ABI PRISM® 96-Well
Optical Readtion Plate, or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Biosystems) and’LightCycler®
capillaries (Roche Diagnostics) 29).

C.2.7 Procpdure: PCR set-up
C.2.7.1 General

The PCR set-up for the reference gene target sequence and for the GMO target sequence should be cTrried
out in separdte vials. Multiplex PCR (using differential fluorescent labels for\the probes) has not been tesfed or
validated.

Before the “duantitation run” a real-time PCR run is performed with at.least two dilutions of the DNA extracted
from test samples for both PCR-systems in order to monitor amplifiability. The data generated by this “mgnitor
run” are usefl to control the quality of the DNA (inhibition). The-C; values obtained from two linear dilgtions
should be prpportional to a certain C; value difference (AC;),€:d. a one-to-four dilution results in a AC; value of
approximately 2. A smaller AC; value indicates non-lingar amplification which might be caused by|PCR
inhibitors. The C; value of an unknown DNA determined in a monitor run also gives information aboyt the
quantity of the target DNA. In this way, an appropriate DNA concentration of the unknown test sample is
selected whigh shall be in the range of the standard.curve.

The method |is described for a total PCR volume of 50 pl per reaction mixture with the reagents as lisfed in
Tables C.8 ahd C.9.

Table C.8 — Amplification reaction mixture in the final volume/
concentration per reaction vial for the target taxon sequence

Total reaction| volume 50 pl
Template DNA added (1,7 ngt6-108 ng soya bean DNA) 5yl
DNA polymerpse AmpliTaq Gold® DNA polymerase 2 1,25 U
Decontamination system dUTP 400 pmoll
uracil N-glycosylase 05U
Reaction buffer TagMan® buffer A (containing passive reference ROX) P 1-fold
MgCl, 4.5 mmol/l
Primers GMT-F and GMT-R (see Table C.7) see Table C.7
dNTP dATP, dCTP, dGTP 200 ymol/l each
Probe GM1 (see Table C.7) see Table C.7
H,O (molecular biology grade) add to 50 pl

@  When using the LightCycler® system, an alternative buffer and Tag-Polymerase is recommended, e.g. Platinum Taq or FastStart
Taq within the reaction buffer of the manufacturer.

b ROX = carboxy-X-rhodamine.

25) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.9 — Amplification reaction mixture in the final volume/
concentration per reaction vial for the GMO target sequence

Total reaction volume 50 pl
Template DNA added (1,7 ng to 108 ng soya bean DNA) 5ul
DNA polymerase AmpliTaq Gold® DNA polymerase @ 1,25 U
Decontamination system duTP 400 pmol/l
uracil N-glycosylase 0,5U
Reaction buffer TagMan® buffer A (containing passive reference ROX) P 1 fold
MgCl, 4,5 mmol/l
Primers RR1-F and RR1-R (see Table C.7) see Tafle C.7
dNTR dATP, dCTP, dGTP 200, ameol/l each
Probg RR1 (see Table C.7) see Tafle C.7
H,O [molecular biology grade) add to 50 pl
a Vhen using the LightCycler® system, an alternative buffer and Tag-Polymerase is recommendéd, e.g. Platinum Tlaq or FastStart
Taq within the reaction buffer of the manufacturer.
b ROX = carboxy-X-rhodamine.

C.2.7.2 PCR controls

As a positive control, certified reference materials of GTS 40-3-2.genetically modified soya beans|produced by
IRMNI, Geel, Belgium (IRMM-410 series 26)) may be used [18l.

Any ather appropriate controls should be included as deseribed in ISO 24276.

C.2.1.3 Temperature-time programme

The femperature-time programme as outlined in Table C.10 was optimized for the ABI PRISNI® 7700 SDS
(Applied Biosystems) and the LightCyclér® system (Roche Diagnostics) 26). In the validation study, it was
used|in combination with the AmpliTag_Gold® DNA polymerase 26). The use of other thermal|cyclers may
requife specific adaptation. The time.for activation/initial denaturation depends on the polymerasg used.

Tablg C.10 describes the reaction-conditions.

Table C.10 — Procedure: Reaction conditions

Time Temperature
s °C

Pre-PCR: decontamination (optional) 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PER45—cyctes)
Step 1 Denaturation 153/ 5b 95
Step 2 Annealing elongation 602a/25P 60
a8 QOptimized for ABI PRISM® 7700 SDS (Applied Biosystems) with software version 1.6.3.
b Optimized for the LightCycler® system. Fluorescence parameter in the LightCycler® are channel 1 (gain 4) and single
acquisition during denaturation with software version 3.

26) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.2.8 Limitations and interpretation of the results

Since GMOs other than soya bean line GTS 40-3-2 may contain part of the genetic construct used for
development of the soya bean line GTS 40-3-2, especially the specific junction between the 35S-promoter and
the CTP signal sequence from Petunia hybrida elements, the method is suitable for quantitation of
GTS 40-3-2 DNA in the absence of other GMOs as specified above.

The described method is suitable for measuring the ratio of GTS 40-3-2 construct-specific DNA to soya bean
DNA. This ratio reflects the relative amount of GTS 40-3-2 in the soya bean ingredient of the investigated
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27) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
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C.3.2 Validation status and performance characteristics

C.3.2.1 General

The method has been optimized for certified reference materials (CRM IRMM 411 28)) consisting of dried
maize powder containing mixtures of Event176 and conventional maize.

The reproducibility and accuracy of the described method were tested in a collaborative trial using unknown
samples of the CRM IRMM 411 28) from 0,1 % to 5 % Event176 in conventional maize, as well as using
reference materials produced from heat-sterilized maize kernels (HSK) containing 2 % of Event176 maize in
conventional maize.

The ¢opy number of the target genes per genome has not been assessed in detail.

C.3.2.2 Collaborative trial

The ¢ollaborative trial was organized by the former Federal Institute for Health Protection of Cophsumers and
Vetelfinary Medicine (BgVV now BfR, Germany) together with GeneScan Europe (Teltow, Ggrmany). The
number of participants as well as the number of samples followed the criteriazaecording to the ISQ 5725 series.

The $tudy was undertaken with 10 laboratories using the ABI PRISM® 7700 SDS 28) and 7 laborjatories using
the ABI GeneAmp® 5700 SDS 28).

For ONA extraction, the procedure described in ISO 21571:2005, A.3, was used.

For ¢ach sample, two DNA extractions were analysedCin parallel. Each test sample was|analysed in
three|replicates.

Each| participant received six unknown samples. The' samples consisted of four certified reference materials:
CRM|IRMM 411 between 0,1 % and 2 % Event176 maize in maize powder (by mass), a maize|flour sample
contgining a mixture (by mass) of 50 % soya bean line GTS 40-3-2 (Roundup ready), 49 % majze (non-GM)
and 1 % Event176 maize (labelled Mix A).and a dried powder produced from heat sterilized kerpels (labelled
HSK] containing 2 % Event176 maize in noh-GM maize (powder).

The method precision, accuracy_and limit of quantitation were determined by a collaborative frial. Data on
specificity, linearity and on the-detection and quantitation limit which exceeded the range of the test samples
had leen determined prior to the collaborative trial.

A summary of the validation data for trueness and precision is given in Table C.11.

28) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.11 — Validation data for the Bt 176 construct-specific quantitation

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6

0,100 % 0,50 % 1,00 % 2,00 % Mix A (2 %) 2 % HSK
+ 0,002 % +0,01 % £0,02 % £0,04 %

Year of the collaborative trial 2000 2000 2000 2000 2000 2000
Number of laboratories 17 17 17 17 17 17
Number of outliers @ 1 0 0 0 2 2
lc\)lljjtrl?et::r of laboratories retained after eliminating 16 17 17 17 15 15
Mean value (% 0,13 0,67 1,47 2,27 2,04 6,/5
Repeatability standard deviation s, 0,03 0,13 0,28 0,45 0,37 0,21
Repeatability rdlative standard deviation (%) 22,28 19,48 18,83 19,88 18,22 27]71
Repeatability lipit 7 (= 2.8 5)) 0,08 0,37 0,78 1,26 1¥04 0,p8
Reproducibility gtandard deviation s, 0,05 0,26 0,55 0,92 0,85 0,25
Reproducibility felative standard deviation (%) 36,13 39,23 37,19 40,72 41,62 32J90
Reproducibility fimit R (R = 2,8 5,) 0,13 0,74 1,54 2,59 2,38 0,69

a [24]

Outliers werg identified with the Grubbs and Cochran tests.

C.3.2.3 Mglecular specificity

C.3.2.3.1 General

Information gbout the genetic construct introduced into theimaize genome is available in Reference [31].

C.3.2.3.2 Theoretical specificity

The theoretjcal specificities of the primers~and probes were assessed through a search of the
GenBank/EMBL/DDBJ databases 29) using'the nucleotide sequences as query sequences with the BLASTN
programme 2.2.4.29) [8th December 2002} The result of the search confirmed a complete identity only with the
expected target sequences.

C.3.2.3.3 Experimental determination of specificity
CRM from IRMM-411 29) dried maize powder containing 0,1 % to 5 % Event176 maize were identified.

With the Evgnt176 specific primer/probe system, no specific amplification products were observed with| DNA
from 20 diffefent maize lines (Zea mays cultivars), or rice (Oryza sativa), rye (Secale cereale), wheat (Trificum
aestivum), Warley.'(Hordeum vulgare), millet (Panicum miliaceum), lentil (Lens culinaris), white |bean
(Phaseolus vulgaris), mung bean (Phaseolus aureus), vellow lupin (Lupinus luteus), teosinte (Zea mays| ssp.
mexicana), tomato (Lycopersicum esculentum), potato (Solanum tuberosum ssp. tuberosum), sorghum
(Sorghum vulgare), maize (Zea mays), rape (Brassica napus), oats (Avena sativa), spelt (Triticum spelta), flax
(Linum usitatissimum), buckwheat (Fagopyrum esculentum), sesame (Sesamum spec.), human (Homo
sapiens sapiens), salmon (Salmo salar), beef (Bos taurus). Furthermore, no cross reactivity has been
observed with genetically modified soybean event GTS 40-3-2 or the following GM maize events: Bt11, T25,
MON 810, CBH351, DBT418 and GA21.

29) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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For the maize specific hmg gene primer/probe system, amplification products were detected only with DNA
from the different non-GM maize lines and with DNA extracted from CRM IRMM-411 30), but not with one of
the other above-mentioned species except for teosinte (Zea mays, ssp. mexicana), which is a close maize
relative.

C.3.2.4 Optimization

Optimization was carried out on an ABI PRISM® 7700 SDS 30) using the TagMan® chemistry[30l. No
additional optimization was carried out for the GeneAmp® 5700 SDS 30) because the thermal cycler in this unit
is identical to the cycler of the ABI PRISM® 7700 SDS 30),

Primér and probe design was carried out applying the Primer Express software (Applied Biosystepns) 30)

C.3.2.5 Limit of detection (LOD)
The LOD was not assessed during the collaborative trial.
The LOD for PCR was calculated by measuring serial target DNA dilutions.

According to the method developer, the LOD has been determined to ¢be*5 copies of the tardet sequence
(determined with plasmids).

C.3.2.6 Limit of quantitation (LOQ)
The LOQ for the PCR stage was calculated by measuring serial target DNA dilutions.

The LOQ was calculated by the method provider to\be 50 genome copies of Event176 maige in 82 000
genofme copies based on the theoretical genome size;of 2,725 pg per haploid genome [14],

The ¢oncentrations tested in the collaborative trial are listed in Table C.11.

NOTE The number of copies was not determined in the collaborative trial.

C.3.3 Adaptation

No specific information is available.

C.3.4 Principle

An 1P9 bp fragment™of the synthetic cry71A (b) gene is amplified by PCR using two specific grimers. PCR
products are measured over each PCR cycle (real-time) by means of a synthetic cry1A (b) gene specific
oligonucleotide‘probe labelled with two fluorescent dyes: FAM as reporter dye and TAMRA as quencher. For
that purposé; TagMan® chemistry 30) is employed.

An 79-bp—fragmer ne—maize—specifichmggene is—amplified—t i eparate—reattime PCR using
specmc prlmers and the PCR products are measured durlng each PCR cycIe by means of a hmg gene
specific oligonucleotide probe labelled with two fluorescent dyes: FAM as reporter dye and TAMRA as
quencher.

NOTE Event Bt176 (Maximizer™) maize contains two copies of a synthetic cry7A(b) gene under the control of the
maize calcium dependent protein kinase (CDPK6) gene promotor and the maize phosphoenolpyruvate carboxylase
(PEPC) gene promotor, respectively.

30) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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The standard curve method is used for quantitation of unknown test sample DNA extracts. Separate
calibration curves with each primer/probe system are generated in the same analytical amplification run. The
calibration curves comprise four dilutions of DNA extracted from the 5 % CRM IRMM-411, which was used as
calibration standard material. At each of the four calibration points, duplicate determinations are performed.
Triplicate reactions on each of the two extracts of template DNA from the unknown test sample are measured,
using appropriate dilutions of the DNA.

Before the “quantitation run” a real-time PCR run is performed with at least two dilutions of the DNA extracted
from test samples (e.g. a 1:10 and 1:40 dilution of the DNA solution) in order to monitor amplification capability.
The data generated by this “monitor run” are used to determine the presence of any PCR inhibitors. The C;
values obtained from two linear dilutions should be proportional to a certain C; value difference (AC,), e.g. a
one-to-four dilution results in a AC, of approximately 2 A smaller AC; value indicates non-linear amplification
which might pe caused by PCR inhibitors. The C; value of an unknown DNA determined in a monitor €u also
gives information about the quantity of the target DNA. In this way an appropriate DNA concentration ¢f the
unknown tesf sample is determined which shall be in the dynamic range of the standard curve.

C.3.5 Reagents

C.3.5.1 Gehneral

For the qualify of the reagents used, see ISO 24276:—, 6.6.
C.3.5.2 Water.

C.3.5.3 P(]R buffer (without MgCl,), 10-fold.
C.3.5.4 M(CI, solution, ¢(MgCl,) = 25 mmol/l.
C.3.5.5 DNTP solution, ¢(dNTP) = 2,5 mmol/l (each).

C.3.5.6 Oligonucleotides

Details of thg oligonucleotides are listed in Table'C.12.

Table C.12 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in PCR

Reference ggne target sequence

ZM1-F 5-TTg gACTAg AAA TCT CgT gCT gA-3 300 nmol/l
ZM1-R 5’-gCT'ACA TAg ggA gCC TTg TCC T-3’ 300 nmol/l
Probe ZM1 5::=FAM-CAA TCC ACA CAA ACg CAC gCg TA-TAMRA-3’ 2 160 nmol/l

GMO target gequence

CRY2-F 5'-CCC ATC gAC ATC AgC CTg AgC-3' 300 nmol/l
CRY2-R 5'-CAg gAA ggC gTC CCA CTg gC-3' 300 nmol/l
Probe BTSYN | 5-FAM-ATg TCC ACC Agg CCC AgC ACg-TAMRA-3’ @ 160 nmol/l

2  FAM: 6-carboxyfluorescein, TAMRA: 6-carboxytetramethylrhodamine.

The length of taxon-specific PCR product is 79 bp; the length of Event176 specific PCR product is 129 bp.
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C.3.5.7 Thermostable DNA polymerase

AmpliTaq Gold® DNA polymerase.3")
C.3.5.8 Uracil N-glycosylase (optional).
C.3.6 Apparatus

C.3.6.1 General

Standard laboratory apparatus should be used throughout unless otherwise specified.

C.3.J.2 Thermal cycler

The |[indicated temperature-time profile was originally determined with ABI PRISM® 7700 SPS and the
GendAmp® 5700 SDS, Applied Biosystems 31). Other real-time PCR detection systéms may He used after
adaptation of the reaction conditions.

C.3.6.3 Reaction vials

The feaction vials shall be suitable for PCR amplification on a thermal ¢ycler, e.g. ABI PRISM® 96-Well
Optidal Reaction Plate, or MicroAmp® Optical Caps (8 caps/strip, flat){Applied Biosystems 31)).

C.3.T Procedure: PCR set-up

C.3.11 General

The PCR set-up for the reference gene target sequencge ‘and for the GMO target sequence shoyld be carried
out ir] separate vials. Multiplex PCR (using differential,fluorescent labels for the probes) has not bgen tested or

vaIidI:ed.
The method is described for a total PCR velume of 25 pl per reaction mixture with the reagents as listed in
Tablgs C.13 and C.14.

Table C.13 =~ Amplification reaction mixture in the final volume/
concentration per reaction vial for target taxon sequence

Totallreaction volume 25 ul
Template DNA (2,3 ng.t07150 ng maize DNA) 5l
DNA|polymerase AmpliTag Gold® DNA polymerase 1,25 U
Decgntamination system duTP 400 pmol/l

uracil N-glycosylase (optional) 0,5U
Readtion buffer TagMan®buffer A (containing passive reference ROX) 2 1X

MgCT, Z.5 mmol/l
Primers ZM1-F and ZM1-R (see Table C.12) see C.3.5.6
dNTP dATP, dCTP, dGTP 200 pmol/l each
Probe Probe ZM1 (see Table C.12) see C.3.5.6
@  ROX = carboxy-X-rhodamine

31) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.14 — Amplification reaction mixture in the final volume/
concentration per reaction vial for GMO target sequence

Total reaction volume 25yl
Template DNA (2,3 ng to 150 ng maize DNA) 5ul
DNA polymerase AmpliTaq Gold® DNA polymerase 1,25 U
Decontamination system dUuTP 400 pmol/l
uracil N-glycosylase (optional) 0,5U
Reaction buffer TagMan® buffer A (containing passive reference ROX)? 1 X
MgCl, 4,5 mmol/l
Primers CRY2-F and CRY2-R (see C.3.5.6) see C.3.5.6
dNTP dATP, dCTP, dGTP 200 pmel/heach
Probe Probe BTSYN (see C.3.5.6) see C.35.6
a8  ROX = cafboxy-X-rhodamine.
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pliTag Gold® DNA polymerase 32). The useé' of other thermal cyclers may require sp
he time for activation/initial denaturation depends on the polymerase used.

escribes the reaction conditions.

Table C:15'— Procedure: Reaction conditions

gium

7700
ation
ecific

Time Temperature
s °C
Pre-PCR: degontamination (optional when UNG is added) 120 50
Pre-PCR: actfvation of BNA polymerase and denaturation of template DNA 600 95
PCR (45 cycles)
Step 1 Denaturation 15 95
Step 2 Annealing elongation 60 60

C.3.8 Limitations and interpretation of the results

The described method is suitable for measuring the ratio of Event176 construct-specific DNA to maize DNA.
This ratio reflects the relative amount of Event176 in the maize ingredient of the investigated foodstuff.

32) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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NOTE If the maize DNA is removed or highly degraded during food processing (e.g. refined oil) or if maize is only a
very minor component of the sample analysed, the amount of maize reference and/or GM specific copies will be at or
below the limit of quantitation and the described methods will not be applicable.

C.3.9 Calibration and calculation of results

Separate calibration curves with each primer/probe system are generated in the same analytical amplification
run. The calibration curves comprise four dilutions of DNA extracted from the 5 % CRM IRMM-411 series 33).
At each of the four calibration points, duplicate reactions (ABI PRISM® 7700 SDS and GeneAmp® 5700) 33)
are performed. A series of one-to-four dilution intervals at a starting concentration of 40 000 genome copies is
used (one maize genome is assumed to correlate to 2,725 pg per haploid maize genomic DNA [4]). Triplicate
reactjons using an appropriate dilution of the DNA exiracted from the unknown sample are measured in the
ABI instruments.

A caljbration curve is produced by plotting C-values against the logarithm of the target copy nymber for the
calibfation points. This can be carried out, for example, by use of spread-sheet software such|as Microsoft
Exce| 33) or directly by options available with the sequence detection system software.

The ¢opy numbers measured for the unknown sample DNA are obtained by interpolation from [the standard
curvgs. For the determination of the amount of Event176 DNA in the unknown'\sample, the copy umber of the
Event176 target is divided by the copy number of the hmg gene then multiplied by 100 and then ¢xpressed as
a percentage.

C.4 [Construct-specific method for the quantitation ‘of soya bean line GTS 40-3-2 DNA
using real-time PCR

C.4.1 Introduction

This pnnex describes a method for the detection arid quantitation of a taxon-specific soya bear] gene (lectin
gene} le1) and of the specific DNA construct junction region between the Petunia hybrida chlorpplast transit
peptile sequence and the Agrobacterium “5-enolpyruvylshikimate-3-phosphate synthase gene (epsps)
sequence presented in the genetically madified (GM) soya bean line GTS 40-3-2 [Roundup Ready® soya
bean|(RRS)]. The method is based on real-time PCR using plasmid pMulSL2 as a reference maferial in order
to quantify the relative amount of GTS 40-3-2 in soya bean using a conversion factor (Cf) that is the ratio of
copy|numbers between the GTS«40-3-2 specific and taxon-specific DNA sequences in the r¢presentative
genufne GTS 40-3-2 seeds.

NOTE Cf is used for the(calculation of GMO content (% by mass) from the GMO DNA copy numberg of the target-
specific and the taxon-specific sequence. Cf could be measured as the ratio of the copy numbers for the|target-specific
sequgnce and the taxon-specific sequence from an appropriate reference material.

For limitations, see{C.4.8.

C.4.2 Validation status and performance characteristics

C.4.2.+) General

This method has been optimized for ABI PRISM® 7700 SDS real-time PCR apparatus 33) using plasmid
pPMuISL2 as the reference material [33l. The pMulSL2 plasmid includes in particular PCR products amplified
from the PCR systems to specifically amplify soya bean taxon sequence (Le1), and construct-specific
sequence of GTS 40-3-2.

NOTE The plasmid is used as a calibrator to determine the GMO contents calculated from relative copy numbers
between the GM-specific and taxon-specific DNA sequence.

33) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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The repeatability and reproducibility of the described method have been tested in collaborative trials using the
reference material and unknown dried soya bean seed powder containing mixtures of GTS 40-3-2 and
conventional soya bean [34].

The copy numbers of taxon specific sequences (Le1) per genome have assessed for 10 representative
varieties of soya bean.

The method has been published in Japanese and Korean national standards [351:[36].[371,[38]

C.4.2.2 Collaborative trial

Six pairs of [soya bean unknown samples containing between 0 % and 10 % of dried soya bean{pgwder
derived from(line GTS 40-3-2 were analysed by fifteen participants.

NOTE 1 THe unknown samples of mixture of soya bean powder for the validation were prepared for,0'%; 0,1 %; 0,5 %;
1 %; 5 % and [10 % (by mass) of dried soya bean powder derived from line GTS 40-3-2. The homogeneity of the samples
at each level Was tested by using this quantitative method according to the AOAC protocol [39],

The method |was validated for GTS 40-3-2 in a collaborative trial according to the AQAC protocol B34 B9 The
collaborative| trial was organized by the National Food Research Institute (NFRI,"T'Sukuba, Japan) todether
with the Centre for Food Quality Labelling and Consumers Services, Saitama, Japan, and the National
Institute of Health Sciences, Japan. Fifteen participants from Japan, Republic of Korea and United States
performed t}e collaborative trials using ABI PRISM® 7700 SDS (Applied . Biosystems) 34) in two separate

stages. All pprticipants were requested to follow the procedures, DNA\extraction and quantitative PCR| The
first stage was aiming to determine the Cf of GTS 40-3-2. All participants received the set of primers, prpbes,
reference material and the DNAs extracted from the seeds of GTS 40-3-2, which were prepared by the
Qiagen DNA Easy Plant Maxikit 34). The DNAs were used ta‘measure copy numbers of each condtruct-
specific and p soya bean taxon-specific DNA sequence. All measurements in this stage were repeated [three
times. A tota] of 135 data was submitted from the participants. The correlations of calibration curves of which
data were sybmitted from all participants were acceptable (» > 0,990). Under the AOAC protocol 39, qutlier
laboratories were removed by an extreme variation ‘(Cochran’s test, p < 0,025) and extreme average|level
(Grubbs’s test, p < 0,025). No outliers were obseryedtin either test, as shown in Table C.16.

Table:C.16 — Summary of the Cf

Target sequence GTS 40-3-2 construct-specific
Number of participating Jaboratories 15

Number of Cochfap-outliers 0

Number of Grubbs outliers 0

Number ofiretained laboratories 15

CfAa 0,95+ 0,02

2 = Fypressed-asmean—trconfidenceinterva-ta—=-6:65)-

The Cf may be redetermined by analysts using appropriate reference materials of GTS 40-3-2 soya bean.

Blind tests were performed as the second stage. The unknown samples of soya bean powder were designed
as 6 pairs of blind duplicates, which include 0 %, 0,1 %, 0,5 %, 1 %, 5 % and 10 % (by mass) of dried powder
of GM soya bean line GTS 40-3-2 in conventional soya bean. The sample of 0 % of soya bean line

34) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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GTS 40-3-2 as blank sample was used in order to remove the invalid laboratories prior to statistical analysis.
The participants were instructed to extract DNA from the samples using the Qiagen kit. The data submitted
from the retained laboratories by outlier tests were used to calculate mean and confidence interval (a = 0,05).
The mean values were defined as the Cf for calculation of the GMO amount (%) in the blind test. The mean
value of Cf for GTS 40-3-2 construct-specific quantitation was 0,95.

Thirteen laboratories that participated in the second stage analysed 156 samples by amplification of Le1 and
construct-specific sequence. Laboratories that failed to report blank samples as 0 % were judged as invalid
and all their data were rejected before the outlier tests. In all experiments, the correlations of calibration
curves were acceptable (» > 0,990). The laboratories showing an extreme variation and extreme average of
data in the blind duplicate pair of the GTS 40-3-2 level were removed as Cochran [40] and Grubbs outliers
[41], respectivety;, priortothe—statisticaamatysisof accuracy anmd—precisiom—No—Cochramouilier and one
Grubps outlier was detected in the data. The calculated mean, bias, repeatability relatlve standard
devigdtion (%) and reproducibility relative standard deviation (%) at each mixing level are shown'inl Table C.17.

NOTH 2  Collaborators did not calculate the final results using Cf determined by the first collaboration sfudy. The copy
numbgrs of each target sequence obtained in the Cf determinations and blind tests were reported to NFR| and unit of %
GMO|of blind test samples were converted to the final results using the Cf.

lable C.17 — Summary of validation for construct-specific GTS 40-3-2 soya bean quantitation

Mixing level (%)

0,1 0,5 1 5 10
Numper of participating laboratories 13 13 13 13 13
Numper of invalid laboratories 1 1 1 1 1
Numper of Cochran outliers 0 0 0 0
Numper of Grubbs outliers 1 0 0 0
Numper of retained laboratories 11 12 12 12 12
Mean of GMO amount (%) 0,1 0,6 1,2 5,8 11,7
Bias [of true value (%) +8,1 +14,3 +16,1 +15,1 +17,2
Repgatability standard deviation s, @ 0,015 0,068 0,129 0,435 0,993
Repgatability limit 72 (r = 2,8 s;) 0,041 0,191 0,362 1,219 2,779
Repgatability relative standard deviation (%) b 13,4 12,0 11,2 7,6 8,5
Reprpducibility standard,deviation s, @ 0,015 0,091 0,161 0,660 1,246
Reprpducibility limit R* (R = 2,8 sy) 0,041 0,255 0,451 1,849 3,489
Reprpducibility‘relative standard deviation (%) P 13,4 15,9 13,9 11,5 10,6
Beloy 20-copies ¢ (Absolute Detection Limit in this method) 4/22 0/24 0/24 0/24 0/24
@ Expressed in units of % GMO.
b Expressed as percentage of the mean value.
¢ Below 20 copies are expressed as the ratio of the number of retained data below 20 copies and the total number of retained data.
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C.4.2.3 Molecular specificity

C.4.2.3.1

General

The method has been described in Reference [33]. Information on the genetic construct introduced into the
soya bean genome is available in References [33] and [22]. Sequences of DNA for the development of this
method have been obtained in e.g. DDBJ 35 database accession number X04879, a report [42] and US
patent number 56334 35.

If the construct DNA introduced into the GTS 40-3-2 is used to other GM events, a false positive result could
occur since the amplified sequence is derived from the construct.

C4.232 1
The theoreti
databases [
Labour and
nucleotide s
confirmed a

C4.233 |

Amplification
soya bean p
for this meth

Specificity te

[heoretical specificities

cal specificities of the primers and probes were assessed through a search ,of.the DDE
rd December 1999] and the safety evaluation documents disclosed by the Ministry of H
Welfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries)in Japan, usin
equence as query sequence with the BLASTN program 2.2.3 36). The, résult of the s
complete identity only with the expected target sequence.

Experimental determination of specificity

with the primers and probes resulted in the expected PCR products when tested with the
bwders containing 0 % to 10 % (by mass) GM soya bean.line GTS 40-3-2, which were pre
pd by NFRI [331.[34],

sts prior to the collaborative trial showed no cross reactivity of the detection system t

following nom-target species/samples: rice (Oryza sativa),wheat (Triticum aestivum) and barley (Hor

vulgare). No
GA21 and T3

cross reactivity had been observed with the“following GM maize: MON 810, Event176,
5.

C.4.2.4 Ogtimization

Optimization
chemistry 36

Primer and p
C.4.2.5 Lin
Absolute LO

Relative LOL

of reagent was carried out on the ABI PRISM® 7700 SDS (Applied Biosystems) using Taq
[43],

robe design was carried’out applying the Primer Express® software (Applied Biosystems).

nit of detection.(LOD)
D according to the developer: 20 plasmid copies of reference material [33],

vdlidated in collaborative trial: 0,1 % of GTS 40-3-2.

B 35)
ealth
g the
parch

dried
pared

b the
Heum
Bt11,

Man®

C.4.2.6 Limit of quantitation (LOQ)

Absolute LOQ according to the method developer: 20 plasmid copies of reference material.

Relative LOQ validated in collaborative trial: 0,1 % of GTS 40-3-2.

35) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html)

36) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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C.4.3 Adaptation

No specific information is available.

C.4.4 Principle

A 121 bp fragment of the construct-specific sequence of GTS 40-3-2 is amplified by PCR using a specific
primer pair for GTS 40-3-2. PCR products are measured over each PCR cycle (real time) by means of a
GTS 40-3-2 specific oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye and

TAMRA as a quencher. For that purpose, TagMan® chemistry 37) is employed.

A 118 bp fragment of the taxon-specific soya bean lectin gene (Le1) is amplified by PCR in a

parate real-

time PCR reaction using two soya bean Le1 specific primers, and the PCR products are.megsured during

each|PCR cycle by means of a Le1-specific TagMan® probe 37).

The ¢alibration curve method has been used for quantitation of copy number in extracted DNA f
test gample DNA extracts. Separate calibration curves with each primer/probe system are gen
samg analytical amplification run. The calibration curves are composed of. five concentratiq
20, 1p5, 1 500, 20 000, 250 000 copies of plasmid DNA of pMulSL2. At each’of the five calib
tripliqate measurement is performed. Triplicate reactions using an appraepriate dilution of the D
from [the unknown sample are also measured in the ABI PRISM® 7700°SDS (Applied Biosyster
samg analytical run.

The (; (cycle of threshold) values determined for the calibration“points in the Le1 or GTS 40-
specific target, respectively, are plotted against the logarithm of the copy number of plas
pMulBL2 [331to establish a calibration curve. The copy numbers measured for the test sample DN
by interpolation from the standard curves. For the detérmination of the amount of GTS 40-3-
samgle, the copy number of the GTS 40-3-2 construet is divided by the copy number of the L
consfruct-specific Cf of GTS 40-3-2, multiplied by 10@to obtain the percentage as described in C,

C.4.5 Reagents

C.4.51 General

For the quality of the reagents used; see ISO 24276:—, 6.6.
C.4.82 Water.
C.4.9.3 TaqMan®Universal Master Mix 37), 2-fold.

C.4.54 Reference material (Plasmid)

The feference material used to develop and validate the method was the plasmid pMulSL2

m unknown
erated in the
ns including
ration points,
NA extracted
hs) 37) in the

B-2 construct
mid DNA of
A is obtained
? in the test
1 gene and
4.9.

[33] which is
ippon Gene

incluied in the GM Soybean (RRS) Detection Plasmid Set (Fasmac No. PS-2 and N
No. 0498135

C.4.5.5 Oligonucleotides

The sequences of the primers and probes for the soya bean line GTS 40-3-2 construct-specific and the

taxon-specific genes are listed in Table C.18.

37) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may be used if they can be shown to lead to the same results.
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Table C.18 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in
PCR

Taxon-specific gene target sequence
Le1n02-5’ 5-gCC CTC TAC TCC ACC CCC A-3’ 500 nmol/l
Le1n02-3’ 5-gCC CAT CTg CAAgCC TTT TT-3 500 nmol/l
Le1-Taq 5'- FAM-AgC TTC gCC gCT TCC TTC AAC TTC AC-TAMRA- 3'2 200 nmol/l
GMO target sequence
RRS 01-5° 5-CCT TTA ggA TTT CAg CAT CAg Tgg-3’ 500 nmol/l
RRS 01-3’ 5-gAC TTg TCg CCg ggA ATg-3’ 500 pmol/l
RRS-Taq 5'-FAM- CgC AAC CgC CCg CAA ATC C-TAMRA -3'@ 200)rimol/l
@  FAM: 6-cafboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length o

the lectin PCR product is 118 bp; the length of the GTS 40-3-2 PCR«product is 121 bp.

C.4.6 Apparatus

C.4.6.1 Gehneral

Standard labpratory apparatus should be used throughout unless‘otherwise specified.

C.4.6.2 Thermal cycler

The indicatefl temperature-time profile was testedwith an ABI PRISM® 7700 SDS (Applied Biosystenis) 38)
llaborative trial. Other real-time PCR.détection systems may be used after the adaptation ¢f the
reaction condition.

during the cq

C.4.6.3 Refction plate and caps

The reaction

respectively.

plate and caps shall(be" suitable for PCR amplification on a thermal cycler, e.g. ABI PRISM®
96-Well Optical Reaction Plate,“or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Biosystemg) 38),

C.4.7 Procpdure: PCRset-up

C.4.71 General

The PCR se

-up for the taxomn specific tettarget sequence and for the GTS 40-3-2 Specific target sequence
should be carried out in separate vials. Multiplex PCR (using differential fluorescent labels for the probes) has
not been tested or validated.

The method is described for a total PCR volume of 25 pl per reaction mixture with the reagents as listed in
Table C.19 for Le1 and in Table C.20 for GTS 40-3-2.

38) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.19 — Amplification reaction mixture for taxon specific Le1 sequence
in the final volume per reaction vial

Total volume 25l

Template DNA (50 ng soya bean genomic DNA) 2,5l

Reaction buffer (including DNA polymerase | TagMan® Universal PCR Master Mix (ABI) 12,5 pl

and dNTP)

Primers Le1n02-5 and Le1n02-3’ (see Table C.18) see Table C.18
Probe Le1-Taq (see Table C.18) see Table C.18

Table C.20 — Amplification reaction mixture for GTS 40-3-2 specific sequence
in the final volume per reaction vial

Total volume 25(ul

Template DNA (50 ng soya bean genomic DNA) 2,8 ul

Reagdtion buffer (including DNA polymerase and dNTP) | TagMan® Universal PCR Master Mix (ABI) 12|5 pl

Primers RRS 01-5’ and RRS 01<3* (see Table C.18) seg¢ Table C.18
Probg RRS -Taq (see Table C.18) seg Table C.18
C.4.71.2 PCR controls

Each

If the
repes

As a

a)
q

A

test series shall include the controls as stated in JSO 24276.

controls do not yield the expected results, the test results shall be rejected and the ana
ted.

positive control/calibration referenge material, at least two alternatives are available, as follo

ligh quality, pure genomic DNA“extracted from soya bean may be used if the quantity of D
n the basis of calculating.copy numbers of the target sequence from the genome size of soy

b)

Accofding to quality assurance requirements, the positive controls should preferably not be the
calibfation reference materials.

C.4.1.3 -, Temperature-time programme

\ plasmid containing-the' target sequence(s) may be added in different concentrations with
umbers. Such a plasmid is available from the GM Soybean (RRS) Detection Plasmid Set
S-2 and Nippam-Géne No. 310-04981 39)) [33],

ysis shall be

VS.

NA is known,
a bean.

known copy
Fasmac No.

same as the

The temperature-time programme as outlined in Table C.21 was optimized for the ABI PRISM® 7700 SDS
(Applied Biosystems) 39). In the collaborative trial, it was used in combination with the TagMan® Universal
Master Mix 39). The use of other thermal cyclers may require specific adaptation. The time for activation/initial
denaturation depends on the Master Mix used.

39) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

produ
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cts may be used if they can be shown to lead to the same results.
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Table C.21 — Procedure: Reaction conditions

Time Temperature
s °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR (40 cycles)
Step 1 Denaturation 30 95
Step 2 Annealing and elongation 60 59

C.4.8 Limitations and interpretation of the results

If GM soya bean other than GTS 40-3-2 contains the same construct-specific DNA sequences, the method is
only suitable| for the quantitation of GTS 40-3-2 DNA in the absence of GMOs other than GTS 40-3-2|soya
bean.

The describgd method is only suitable for quantitation of the soya bean line GTS 40-3-2 in the absence of
other GM events containing this construct. This ratio reflects the amount of /GTS 40-3-2 in the investigated
soya beans. [This method is only validated for soya beans.
The collaborgtive trial is a valuable source of data to support an uncertainty estimation. It is also necessary to

identify any sources of uncertainty that are not covered by the collaborative trial data, such as sampling and
others, accollding to the framework of international fora [441,[45].

C.4.9 Calibration and calculation of results

The thresholfl value to determine the cycle of threshold*(C;) shall be defined by the analyst.

An example pf the procedures after PCR analysis'is available in the manufacturer’s Guide to the GM Soypean
(RRS) Detection Plasmid Set (Fasmac No. RS-2 and Nippon Gene No. 310-04981). See also Reference [33].

The conversion factor (Cf) for GTS 405352 construct specific quantitation and reference plasmid used in the
collaborativeltrial is 0,95. Calculate(the amount of RRS in soya bean, w, by the following equation:

N
we=—GM 100 %
Ntk Cf
where
Ngn i the number of copies of GM-specific target sequence in the test sample DNA,;

Nty s the number of copies of taxon-specific target sequence in the test sample DNA.
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C.5 Construct-specific method for the quantitation of maize line MON 810 DNA using
real-time PCR

C.5.1 Introduction

This annex describes a method for the detection and quantitation of a taxon-specific maize gene (maize
starch synthase llIb: zSS//b) and of the specific DNA construct junction region between the intron sequence of
maize heat shock protein 70 gene and synthetic crylA(b) gene derived from Bacillus thuringiensis presented in
the genetically modified (GM) maize MON 810 based on real-time PCR using plasmid as a reference material
in order to quantify the relative amount of MON 810 usmg a conversion factor (Cf) that is the ratio of copy
tive genuine

imbers of the
mbers for the

s5ing plasmid
mplified from
¢ virus 35S
fic sequence

copy numbers

fial using the
refergnce material and unknown dried maize seed powder containing mixtures of MON 810 and [conventional
maize kernel [34],

The [copy numbers of taxon-specific sequences (zSSIIb) per genome have been assepsed for 20
representative varieties of-maize.

The method has been published in Japanese and Korean national standards [351:(361.[37],[38]

C.5.2.2 Collaborative trial

A totpl .0f\12 maize unknown samples containing between 0 % and 10 % (by mass) of dried nI\aize powder
derivedffom line MON 810 were analysed by fifteen participants

NOTE 1 Seeds of a representative MON 810 variety heterozygous for the GM-trait were used to determine the Cf
values and the preparation of unknown samples for the collaborative trials. The unknown samples of mixtures of maize
powder for the validation were prepared for 0 %, 0,1 %, 0,5 %, 1 %, 5 %, and 10 % (by mass) of dried maize powder
derived from the variety. The homo?enelty of the samples at each level was tested by using this quantitative method
according to AOAC protocols [34

40) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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The method was validated for MON 810 maize in a collaborative trial according to the AOAC protocol [39]. The
collaborative trial was organized by the National Food Research Institute (NFRI, Tsukuba, Japan) together
with the Centre for Food Quality Labelling and Consumers Services, Saitama, Japan, and the National
Institute of Health Sciences, Tokyo, Japan. Fifteen laboratories including those from Japan, Republic of Korea
and United States, performed the collaborative trials using the ABIPRISM®7700 SDS (Applied
Biosystems)41) in two separate stages. All participants were requested to follow the procedures, DNA extraction
and quantitative PCR.

The first stage aimed to determine the Cf of MON 810. All participants received the set of primers, probes,
reference material and the DNAs extracted from the seeds of MON 810, which were prepared by Qiagen
DNeasy Plant MaX| k|t41) and whose pertlnence was tested at the NFRI prlor to the study. The DNAs were
used to meas COPY MV c 2 b1 DNA
sequence. Al measurements in th|s stage were repeated three times. A totaI of 90 data sets was submltted
from the participants. The correlations of calibration curves for which data were submitted from all participants
were acceptable (r > 0,990). Under the AOAC protocol [39], outlier laboratories were removed by lan ex{reme
variation (Cdchran’s test, p < 0,025) and extreme average level (Grubbs’s test, p < 0,025)./After both fests,
one laboratofy was detected as a Cochran outlier at the ratio of the construct-specific sequence of MON 810
and taxon-specific zSS//b. No outliers were observed at the other ratios as shown in Table C.22.

Table C.22 — Summary of the Cf for MON 810

Target sequepce MON.810 construct-specific
Number of participant laboratory 15

Number of Cqgchran outlier

Number of Grubbs outlier 0

Number of refained laboratory 14

cfa 0,38 £ 0,01

a Cfare expfessed as mean * confidence interval (« = 0,05).

The Cf may lbe redetermined using appropriate reference materials of MON 810 maize by analysts.

Blind tests were performed as the second stage. The unknown samples of maize powder were designgd as
six pairs of blind duplicates, which included 0 % 0,1 %, 0,5 %, 1,5 %, and 10,0 % (mass fraction) of |dried
powder of GM maize line MON 810 jn conventional maize. The sample with 0 % of maize line MON 810 as
blank samplg was used in ordertdaremove the invalid laboratories prior to statistical analysis. The participants
were instrucled to extract DNA from the samples using the Qiagen kit 41). The data submitted from the
retained labgratories by outlier tests were used to calculate mean and confidence interval (a = 0,05)| The
mean values were definedas the Cf for calculation of the GMO amount (%) in blind tests. The mean value of
Cf for MON 810 consttugt specific quantitation was 0,38.

Fourteen labjoratories that participated in the second stage analysed 168 samples by amplifying zSS//b and
construct spgcific sequence of MON 810. Laboratorles that fa|Ied to report bIank samples as 0 % were jL dged
as invalid and™= ' j ' Y r ation
curves were acceptable (r > 0,990). The laboratories showmg extreme vanatlon and extreme average of data
in the blind duplicate pair of the MON 810 level were removed as Cochran and Grubbs outliers [40l [41]
respectively, prior to the statistical analysis of accuracy and precision. Five Cochran outliers and one Grubbs
outlier were detected in the data. The calculated mean, bias, the repeatability relative standard deviation (%)
and the reproducibility relative standard deviation (%) at each mixing level are shown in Table C.23 [34],

41) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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NOTE 2  Collaborators did not calculate the final results using Cf determined by the first collaboration study. The copy
numbers of each target sequence obtained in the Cf determinations and blind tests were reported to NFRI and unit of %
GMO of blind test samples were converted to the final results using the Cf.

Table C.23 — Summary of validation for construct-specific MON 810 maize quantitation

Mixing level (%)

0,1 0,5 1 5 10
Number of participant laboratories 14 14 14 14 14
Numberefinvalidlaberatories 0 0 0 g 0
Number of Cochran outliers 2 1 0 1 1
Number of Grubbs outliers 1 0 0 0 0
Number of retained laboratories 11 13 14 1 13
Mean of GMO amount (%) 0,1 0,5 1,0 48 9,8
Bias pf true value (%) +25,0 +9,4 +4,6 -4|3 -1,8
Repdatability standard deviation s,2 0,040 0,082 | 0,124 | 0,647 1,028
Repdatability limit »2 (= 2,8 s,) 0,113 0,231 | 0,347 | 1,813 | 2,879
Repgatability relative standard deviation (%) P 32,3 15,1 11,8 13|15 10,5
Reprpducibility standard deviation s, @ 0,040 0,107 | 0,158 | 0,647 1,140
Reprpducibility limit R* (R = 2,8 x sg) 0,113 0,301 | 0,443 | 1,813 3,191
Reprpducibility relative standard deviation (%) ° 32,3 19,6 15,1 1315 11,6
Beloy 20 copies® (Absolute Detection Limit in this method) 19/22 0/26 0/28 0/26 0/26
@  Hxpressed in units of % GMO.
b Hxpressed as percentage of the mean value.
€ Helow 20 copies are expressed as the ratio of the-number of retained data below 20 copies to the total number of refained data.

C.5.2.3 Molecular specificity

C.5.2.3.1 General

The method has been‘described in Reference [33]. Information on the genetic construct introdliced into the
maiz¢ genome is availdble in References [33] and [46]. Primers and TagMan® 42) probe for the [development
of this method has\been designed by the information described in Reference [46].

If the] construet DNA introduced into the MON 810 is used for other GM events, a false positivg result could
occur sincecthe amplified sequence is derived from the construct.

C.5.2.3.2 Theoretical specificities

The theoretical specificities of the primers and probes were assessed through a search of the DDBJ 43)
databases (December 3rd, 1999) and the safety evaluation documents disclosed by the Ministry of Health,
Labour and Welfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries in Japan, using the

42) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

43) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html)
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nucleotide sequence as query sequence with the BLASTN program 2.2.3 44). The result of the search
confirmed a complete identity only with the expected target sequence.

C.5.2.3.3 Experimental determination of specificity

Amplification with the primers and probes resulted in the expected PCR products when tested with the dried
maize powders containing 0 % to 10 % (mass fraction) GM maize line MON 810, which were prepared for this

method by NFRI [33]. [34],

Tested matrices were maize kernel, maize grits, maize flour and maize meal.

Specificity te

sts prior to the collaborative trial showed no cross reactivity of the detection system~t

following nom-target species/samples: rice (Oryza sativa), wheat (Triticum aestivum) and barley~(Hor

vulgare). No
Event176, Bt

c524 O

Optimization
chemistry 44

Primer and p

C.5.2.5 Li
Absolute LO

Relative LOL

C.5.2.6 Li

Absolute LO
Relative LOC
C.5.3 Aday
No specific i

C.5.4 Pring

cross reactivity had been observed with the GM soya bean line GTS 40-3-2, the GM_maiz
11, GA21 and T25.

btimization

of reagent was carried out on the ABIPRISM® 7700 SDS +(ABI)44) using Taq
[43]

robe design was carried out applying the Primer Express ® software (Applied Biosystems) 41

mit of detection (LOD)

D according to the developer: 20 plasmid copies of reference material 331,
validated in collaborative trial: 0,5 % of MON\810.

mit of quantitation (LOQ)

D according to the method developér: 20 plasmid copies of reference material [33],

) validated in collaborative trial: reference material 0,5 % of MON 810.

ptation

formation is available.

iple

pair for MO

A 113 bpfraj

ment.of the construct-specific sequence of MON 810 is amplified by PCR using a specific p
810.'PCR products are measured over each PCR cycle (real time) by means of a MO}

b the
Heum
b line

Man®

-

rimer
N 810

specific oliggnucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye and TAMRA

as a

guencher. For that purpose TagMan® #%) chemistry is employed.

A 151 bp fragment of the taxon-specific zSSI/b is amplified by PCR in a separate real-time PCR reaction using
two maize zSSIIb specific primers, and the PCR products are measured during each PCR cycle by means of
a zSSlIb specific TagMan® probe 44).

The calibration curve method has been used for quantitation of copy numbers in extracted DNA from unknown
test sample DNA extracts. Separate calibration curves with each primer/probe system are generated in the

44) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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same analytical amplification run. The calibration curves are composed of five concentrations including
20, 125, 1 500, 20 000, 250 000 copies of DNA of plasmid pMul5 49) [33]. At each of the five calibration points,
triplicate measurement is performed. Triplicate reactions using an appropriate dilution of the DNA extracted
from the unknown sample were also measured in the ABI PRISM® 7700 SDS (Applied Biosystems) 4°) in the
same analytical run.

The C; (cycle of threshold) values determined for the calibration points in the zSS/ilb or MON 810
construct-specific target, respectively, are plotted against the logarithm of the copy number of plasmid DNA of
pMul5 [33] to establish a calibration curve. The copy numbers measured for the test sample DNA are obtained
by interpolation from the standard curves. For the determination of the amount of MON 810 in the test sample,
the copy number of the MON 810 construct is divided by the copy number of the zSSI/lb gene and the

For the quality of the reagents used, see ISO 24276:—, 6.6.

C.5.52 Water.
C.5.9.3 TaqMan® Universal Master Mix 4°), 2-fold.

C.5.5.4 Reference material (Plasmid)
The feference material used to develop and validate the method was the plasmid pMul5 49|[33] which is
includled in the GM Maize Detection Plasmid Set (Fasmac/No. PM-2 and Nippon Gene No. 319-04981) 45),

Othef reference materials may be used provided that.the performance can be demonstrated tq be equal or
bettef.

C.5.8.5 Oligonucleotides

The gequences of the primers and probes for MON 810 construct-specific and maize taxon-specific genes are
listedin Table C.24.

Table C.24 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in PCR

Taxgn-specific gene target sequence

SSilp 1-5° 5-CTC CCA ATC CTT TgA CAT CTg C-3 500 nmdl/I
SSiip 1-3’ 5-TCg ATT TCT CTC TTg gTg ACA gg-3’ 500 nmd/I
SSllp -Taq 5'-FAM-AgC AAA gTC AgA gCg CTg CAA TgC A-TAMRA-3'2@ 200 nmgl/l
GMQ target sequence

MON8&t62-5* 5=gATgCCTTC TCCE€TAYTy T Ty A=3" 500Tmol/|
MON810 2-3’ 5°-ggA TgC ACT CgT TgA TgT TTg-3 500 nmol/l
MONB810-Taq 5-FAM- AgA TAC CAA gCg gCC ATg gAC AAC AA-TAMRA-3'@ 200 nmol/l

a

FAM: 6-carboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the SSIIb PCR product is 151 bp; the length of the MON 810 PCR product is 113 bp.

45) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.5.6 Apparatus

C.5.6.1

General

Standard laboratory apparatus should be used throughout unless otherwise specified.

C.5.6.2 Thermal cycler

The indicated temperature-time profile was tested with the ABI PRISM® 7700 SDS (Applied Biosystems)46) during
the collaborative trial. Other real-time PCR instruments may be used after adaptation of the reaction conditions.

C.5.6.3 Repctionplateand—caps

The reaction| plate and caps shall be suitable for PCR amplification on a thermal cycler, e.g. ABI'PRISM®
96-Well Optjcal Reaction Plates, or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied. Biosysfems)
respectively #6). Other reaction plates, vials or caps may also be used if they can be shown to lepd to
equivalent o better results.
C.5.7 Procpdure: PCR set-up
C.5.7.1 General
The PCR set-up for the taxon-specific zSS/Ib target sequence and for theMON 810-specific target seqyence
should be carried out in separate vials. Multiplex PCR (using differential fluorescent labels for the probeg) has
not been tes{ed or validated.
The method |is described for a total PCR volume of 25 ul per reaction mixture, with the reagents as lisfed in
Table C.25 for zSS/Ib and in Table C.26 for MON 810.

[able C.25 — Amplification reaction mixture for taxon-specific zSSIIb sequence

in the final volume per reaction vial

Total reaction| volume 25 pl
Template DNA (50ng maize genomic DNA) 2,5l
Reaction buffer (including DNA polymerase and dNTP) TagMan® Universal PCR Master Mix (ABI) | 12,5 pl
Primers SSlIb1-5" and SSlIb1-3’ (see Table C.24) |see Table (.24
Probe SSlib-Taq (see Table C.24) see Table .24

Table €:26 — Amplification reaction mixture for MON 810-specific sequence
in the final volume per reaction vial

Total reaction volume 25 ul

Template DNA (50 ng maize genomic DNA) 2,5l

Reaction buffer (including DNA polymerase and TagMan® Universal PCR Master Mix (ABI) 12,5 pl

dNTP)

Primers MON810 2-5° and MON810 2-3’ (see Table C.24) |see Table C.24
Probe MONB810-Taq (see Table C.24) see Table C.24

46) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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be used if they can be shown to lead to the same results.
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C.5.7.2 PCR controls
Each test series shall include the controls as stated in ISO 24276.

If the controls do not yield the expected results, the test results shall be rejected and the analysis shall be
repeated.

As a positive control/calibration reference material, at least two alternatives are available, as follows.

a) High quality, pure genomic DNA extracted from maize kernel may be used if the quantity of DNA is known,
on the basis of calculating copy numbers of the target sequence from the genome size of MON 810
aize.

b) plasmid containing the target sequence(s) may be added in different concentrations-with] known copy
umbers. Such a plasmid is available from the GM Maize Detection Plasmid Set, (Fasmac No. PS-2 and
ippon Gene No. 310-04981) 47) [33],

According to quality assurance requirements, the positive controls should preferably not be the|same as the
calibfation reference materials.

C.5.1.3 Temperature-time programme

The femperature-time programme as outlined in Table C.27 wa$ optimized for the ABI PRISNI® 7700 SDS
(Applied Biosystems) 47). In the collaborative trial, it was used\.in combination with the Taqun® Universal
Master Mix 47). The use of other thermal cyclers may requiré<specific adaptation. The time for adtivation/initial
denaturation depends on the Master Mix used.

Table C.27 — Reaction conditions

Time Tlemperature
] °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR|(40 cycles)
Step|1 Denaturation 30 95
Step|2 Annealing and elongation 60 59

C.5.8 Limitations and interpretation of the results

If GM maize other than MON 810 contains the same construct-specific DNA sequences, the method is only
suitable for the quantitation of MON 810 DNA in the absence of GMOs other than MON 810 maize.

The described method is suitable for measuring the ratio of MON 810 construct-specific sequence to the
taxon-specific zSSIIb sequence of maize. This ratio reflects the amount of MON 810 in the investigated maize.
This method has only been validated for maize kernels.

47) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

© SO 2005 — All rights reserved 55


https://standardsiso.com/api/?name=8adbcef77c3bd59b846daee4e2425200

ISO 21570:2005(E)

The collaborative trial is a valuable source of data to support an uncertainty estimation. It is also necessary to
identify any sources of uncertainty that are not covered by the collaborative trial data, such as sampling and
others, according to the framework of international fora [44]. [45],

C.5.9 Calibration and calculation of results
The threshold value to determine the cycle of threshold (C,) shall be defined by the analyst.

Example of the procedures after PCR analysis is available in the manufacturer's Guide in the GM Maize

Detection Plasmid Set (Fasmac No. PM-2 and Nippon Gene No. 319-04981) 48). See also Reference [33]
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This method has been optimized for the ABI PRISM® 7700 SDS real-time PCR apparatus 48) using plasmid
pMulSL2 as the reference material [331. The pMul5 plasmid includes in particular PCR products amplified from
the PCR systems to specifically amplify maize taxon sequence (zSS/Ib) cauliflower mosaic virus 35S promoter
sequence (p35S), nopaline synthase terminator sequence (INOS), and the construct-specific sequence of
MON 810, Event176, Bt11, GA21 and T25.

48) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement of by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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NOTE The plasmid is used as a calibrator to determine the GM contents calculated from the relative
for the GM-specific and taxon-specific DNA sequences.

The repeatability and reproducibility of the described method has been tested in a collaborative t
reference material and unknown dried maize seed powder containing mixtures of Event176 and
maize kernels [34].

copy numbers

rial using the
conventional

The copy numbers of taxon-specific sequences (zSSIIb) per genome have been assessed for 20

representative varieties of maize.

The method has been published in Japanese and Korean national standards [351,[361.[37],[38]

C.6.2.2 Collaborative trial

A total of 12 unknown samples of maize containing between 0 % and 10 % (mass fractien) of
powder derived from line Event176 were analysed by fifteen participants.

NOTH 1 Seeds of a representative Bt176 variety of heterozygous for the GM-trait was used’to determing
and the preparation of unknown samples for the collaborative trials. The unknown samplés of a mixture of
for th¢ validation were prepared for 0 %, 0,1 %, 0,5 %, 1 %, 5 %, and 10 % (mass fraction) of dried maize p
from the variety. The homogeneity of the samples at each level was tested by using’this quantitative methg

AOACQ protocols [341,39],

The method was validated for Event176 maize in a collaborative trial.according to the AOAC pro
collaborative trial was organized by the National Food Research’lnstitute (NFRI, Tsukuba, Jap
with the Centre for Food Quality Labelling and Consumers.Services, Saitama, Japan, and
Institite of Health Sciences, Tokyo, Japan. Fifteen laboratorigsiincluding those from Japan, Repy
and United States performed the collaborative trials using the ABI PRISM®7700 SDS 49 (Applied
in tWo separate stages. All participants were requested to follow the procedures, DNA e
quantitative PCR.

The {irst stage aimed to determine the Cf of Event176. All participants received the set of prin
nce material and the DNAs extracted *from the seeds of Event176 which are prepare
sy Plant Maxi kit 49) and whose pertinence was tested at the NFRI prior to the study. Thq
to measure copy numbers of Event176 construct-specific and a maize taxon-specific
ence. All measurements in this stage were repeated three times. A total of 90 data sets we
b participants. The correlations'of calibration curves of which data were submitted by all part
ptable (r > 0,990). Under thg“AOAC protocol [39], outlier laboratories were removed by,
ion (Cochran’s test, p <0,025) and extreme average level (Grubbs’s test, p < 0,025). No
ved in either test, as shown in Table C.28.

varia
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Targét sequence Event176 construct-specifi
Number of participating laboratories 15

Numbper af €ochran outliers 0

Numbperof Grubbs outliers 0

Number of retained laboratories 15

cfa 2,05+ 0,04

a

Expressed as mean + confidence interval (a = 0,05).

The Cf may be redetermined by analysts using appropriate reference materials of Event176 maize.

49) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Blind tests were performed as the second stage. The unknown samples of maize powder were designed as
six pairs of blind duplicates, which include 0 % 0,1 %, 0,5 %, 1 %, 5 % and 10 % (mass fraction) of dried
powder of GM maize line Event176 in conventional maize. The sample of 0 % of maize line Event176 as blank
sample was used in order to remove the invalid laboratories prior to statistical analysis. The participants were
instructed to extract DNA from the samples using the Qiagen kit. The data submitted from the retained
laboratories by outlier tests were used to the calculate mean and confidence interval (a = 0,05). The mean
values were defined as the Cf for calculation of the GMO content (%) in blind tests. The mean value of Cf for
Event176 construct-specific quantitation was 2,05.

Fourteen laboratories that participated in the second stage analysed 168 samples by amplifying zSS//b and
construct- specmc sequence of Event176 Laboratorles that falled to report bIank samples as 0 % were Judged
as invalid ang v ait-e . v

curves were
data in the bli
respectively,|prior to the statistical analysis of accuracy and precision. Four Cochran outliers wereldetecjed |n

the data. The calculated mean, bias, the repeatability relative standard deviation (%) and the“reprodugibility
relative standard deviation (%) at each mixing level are shown in Table C.29.
NOTE 2  Co¢llaborators did not calculate the final results using Cf determined by the first collaboration study. Thg copy
numbers of egch target sequence obtained in the Cf determinations and blind tests were reported to NFRI and unit of %
GMO of blind fest samples were converted to the final results using the Cf.
Table C.29 — Summary of validation for construct-specific:Event176 maize quantitation
Mixing level (%)
0,1 0,5 1 5 10
Number of pdrticipating laboratories 14 14 14 14 14
Number of inyalid laboratories 1 1 1 1 1
Number of Cochran outliers 1 2 0 0 1
Number of Gubbs outliers 0 0 0 0 0
Number of refained laboratories 12 11 13 13 12
Mean of GM® amount (%) 0,1 0,5 0,9 5,0 D,6
Bias of true vplue (%) +11,3 -1,6 7,7 0,0 43,8
Repeatability|standard deviation s,@ 0,018 0,029 0,066 0,406 | 0|554
Repeatability|limit »2 (r = 2,8 %s,) 0,051 0,080 0,184 1,137 | 1]552
Repeatability|relative standard deviation (%) P 16,3 5,8 71 8,1 b,8
Reproducibilify standard"deviation s, 2 0,024 0,051 0,106 0,559 | 0[917
Reproducibilifydimit R* (R = 2,8 sy) 0,066 0,142 0,296 1,565 | 2(566
Reproducibility relative standard deviation (%) ° 21,3 10,3 11,4 11,2 9,5
Below 20 copies ¢ (Absolute Detection Limit in this method) 1724 0/22 0/26 0/26 0/24
a8 Expressed in units of % GMO.
b Expressed as percentage of the mean value.
€ Below 20 copies are expressed as the ratio of the number of retained data below 20 copies to the total number of retained data.
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C.6.2.3 Molecular specificity

C.6.2.3.1 General

The method has been described in Reference [33]. Information on the genetic construct introduced into the
maize genome is available in References [33] and [46]. Primers and TagMan® probe50) for the development of
this method were designed according to the information described in Reference [46].

If the construct DNA introduced into the Event176 is used to other GM events, a false positive result could
occur since the amplified sequence is derived from the construct.

C.6.2.3.2 Theoretical specificities
The fheoretical specificities of the primers and probes were assessed through a search-of the DDBJ 51)
dataljases (December 3rd, 1999) and the safety evaluation documents disclosed by the Minis{ry of Health,
Labour and Welfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries in Japan, using the

nucldotide sequence as query sequence with the BLASTN program 2.2.3 50)"The result of the search
confifmed a complete identity only with the expected target sequence.

C.6.2.3.3 Experimental determination of specificity
Ampljfication with the primers and probes resulted in the expectedPECR products when tested with the dried
maiz¢ powders containing 0 % to 10 % (by mass) GM maize line "Event176, which were prefared for this
methpd by NFRI [331.[34],

Testgd matrices were maize kernel, maize grits, maize flour’and maize meal.
Specfficity tests prior to the collaborative trial showed no cross reactivity of the detection system to the
following non-target species/samples: rice (Oryza, ‘sativa), wheat (Triticum aestivum) and barl¢y (Hordeum

vulggre). No cross reactivity had been observedjwith the GM soya bean line GTS 40-3-2, the GM maize line
MON[810, Bt11, GA21 and T25.

C.6.2.4 Optimization
Optimization of reagent was carriéd-out on the ABI PRISM® 7700 SDS (ABI) using TagMan® chemistry 50 [43],
Primér and probe design was)carried out applying the Primer Express® software (Applied Biosystems).
C.6.2.5 Limit of detection (LOD)

Absolute LOD acgording to the developer: 20 plasmid copies of reference material 331,

Relafive L.ODB"validated in collaborative trial: 0,1 % of Event176.

C.6.276 Limit of quantitation (LOQ)
Absolute LOQ according to the method developer: 20 plasmid copies reference material [33].

Relative LOQ validated in collaborative trial: 0,1 % of Event176.

50) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

51) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html)
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C.6.3 Adaptation

No specific information is available.

C.6.4 Principle

A 100 bp fragments of the construct-specific sequence of Event176 is amplified by PCR using a specific
primer pair for Event176. PCR products are measured over each PCR cycle (real time) by means of an
Event176 specific oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye and
TAMRA as a quencher. For that purpose TagMan® chemistry 52) is employed.

A 151 bp frac{;ment of the taxon-specific zSSIIb is amplified by PCR in a separate real-time PCR reaction
a specific primer pair for zSSIIb, and the PCR products are measured over each PCR cycle by means
zSSlIb-specific TagMan® probe 52).

using
of a

The calibrati
test sample
same analy

bn curve method has been used for quantitation of copy number in extracted DNA from unk
DNA extracts. Separate calibration curves with each primer/probe system are generated i
al amplification run. The calibration curves are composed of five cancéntrations incl

hown
n the
Liding
Dints,

c
20, 125, 1 5%0, 20 000, 250 000 copies of DNA of plasmid pMul5 52). At each of the-five calibration p
triplicate measurement is performed. Triplicate reactions using an appropriate dilution of the DNA extr
from the unkhown sample are also measured in the ABI PRISM® 7700 SDS (Applied Biosystems) in the
analytical run.

hcted
same

The C, value
respectively,
calibration cy
standard cur
Event176 cdg

s determined for the calibration points in the zSSIlb «or Event176 construct-specific target,
are plotted against the logarithm of the copy number of.plasmid DNA of pMul5 [33] to establish a
rve. The copy numbers measured for the test sampled®NA are obtained by interpolation from the
ves. For determination of the amount of Event176.in the test sample, the copy number o¢f the
nstruct is divided by the copy number of thetwzSSI/Ib gene and the construct-specific [Cf of

Event176, mltiplied by 100 to obtain the percentage as described in C.6.9.
C.6.5 Reagents

C.6.5.1 General

For the qualify of the reagents used, see1SO 24276:— 6.6.

C.6.5.2 Water.

iMan® Universal,Master Mix 52), 2-fold.

erence material (Plasmid)

uded
Dther
or.

material used to develop and validate the method was the plasmid pMul5 [33] which is inc
dize " Detection Plasmid Set (Fasmac No. PM-2 and Nippon Gene No. 319-04981) 52),

The referen
in the GM
reference m

C.6.5.5 Oligonucleotides

The sequences of the primers and probes for Event176 construct-specific and maize taxon-specific genes are
listed in Table C.30.

52) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.30 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in PCR
Taxon-specific gene target sequence

SSilb 1-5’ 5-CTC CCA ATC CTT TgA CAT CTg C-3 500 nmol/l

SSlib 1-3’ 5-TCg ATT TCT CTC TTg gTg ACA gg-3’ 500 nmol/l

SSllb -Taq 5'-FAM-AgC AAA gTC AgA gCg CTg CAA TgC A-TAMRA-3'2 200 nmol/l

GMO target sequence

E176-2-5" 5 FgFFOA-CCAgSAGEAACCAGS 500-rrmq|/|
E17d 2-3’ 5'-ACT CCA CTT TgT gCA gAA CAg ATC T-3' 500md/!
E176-Tagq 5'FAM- CCg ACg TgA CCg ACT ACC ACA TCg A-TAMRA-3'2 200 nmd/!

a

FAM: 6-carboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

Thell

C.6.6 Apparatus

C.6.49.

1 General

Stanglard laboratory apparatus should be used throughout unless otherwise specified.

C.6.6

The i
collah

C.6.6

The

96-W
respe
bette

C.6.]

C.6.7.

The

.2 Thermal cycler

hdicated temperature-time profile was tested with ABI PRISM® 7700 SDS (Applied Biosystems)
orative trial. Other real-time PCR instruments may be used after adaptation of the reaction conditio

.3 Reaction plates and caps

eaction plate and caps shall be suitable for PCR amplification on a thermal cycler, e.g.

ell Optical Reaction Pldte) or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Bio
ctively. Other reaction pldte, vials or caps may also be used if they can be shown to lead to
[ results.

 Proceduré:-PCR set-up

1 General

PCR set-up for the taxon-specific zSS/Ib target sequence and for the Event176 specific targ

ength of the SSIIb PCR product is 151 bp; the length of the Event176 REGR product is 100 by.

53) during the
hs.

ABI PRISM®
systems) 53),
equivalent or

et sequence

shou

o o HOA | i 4 | [\ N P | DOoD / H H £ blolealaf o
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not been tested or validated.

probes) has

The method is described for a total PCR volume of 25 pl per reaction mixture with the reagents as listed in
Table C.31 for zSS/Ib and in Table C.32 for Event176.

53) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

produ

©I1SO

cts may be used if they can be shown to lead to the same results.
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Table C.31 — Amplification reaction mixture for taxon-specific zZSSllb sequence in the
final volume per reaction vial

Total reaction volume 25yl

Template DNA (50ng maize genomic DNA) 2,54l

Reaction buffer (including DNA polymerase and dNTP) TagMan® Universal PCR Master Mix (ABI) | 12,5 pl
Primers SSlIb1-5" and SSlIb1-3’ (see Table C.30) see Table C.30
Probe SSlIb-Taq (see Table C.30) see Table C.30

TLbIe C.32 — Amplification reaction mixture for Event176 specific sequence in the
final volume per reaction vial

Total reaction volume 25 ul

Template DNA (50ng maize genomic DNA) 2,5l

Reaction buffer (including DNA polymerase and dNTP) | TagMan® Universal PCR Master Mix((ABI) 12,5 pl
Primers E176 2-5 and E176 2-3’ (see Table-C.30) see Table €.30
Probe E176-Taq (see Table C.30) see Table €.30

C.6.7.2 POR controls
Each test sefies shall include the controls as stated in ISO 24276

If the controls do not yield the expected results, the test results shall be rejected and the analysis shall be
repeated.

As a positive| control/calibration reference material,at least two alternatives are available, as follows.

a) High quality, pure genomic DNA extracted.from maize kernel can be used if the quantity of DNA is kfiown,
on the bpsis of calculating copy numbers of the target sequence from the genome size of Event176 raize.

b) A plasmjd containing the target.sequence(s) may be added in different concentrations with known|copy
numbers. Such a plasmid is-available from the GM Maize Detection Plasmid Set (Fasmac No. PS-2 and
Nippon Gene No. 310-04981)-54) [33],

According to| quality assufance requirements, the positive controls should preferably not be the same gs the
calibration reference materials.

C.6.7.3 Temperature-time programme

The temperature=time—programme—as—outtimed—imTFabte—€-33—was optimizedforthe ABHPRISM®-7760' SDS
(Applied Biosystems) %4). In the collaborative trial it was used in combination with the TagMan® Universal
Master Mix 54). The use of other thermal cyclers may require specific adaptation. The time for activation/initial
denaturation depends on the Master Mix used.

54) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.33 — Reaction conditions

Time Temperature
s °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR (40 cycles)
Step 1 Denaturation 30 95
Step 2 Annealing and elongation 60 59

C.6.8 Limitations and interpretation of the results

If GM
suita

The
taxon
This

The
ident
other

maize other than Event176 contains the same construct-specific DNA sequences, the m

ple for the quantitation of Event176 DNA in the absence of GMOs other thant Event176 maizé.

Hescribed method is suitable for measuring the ratio of Event176 eonstruct-specific seq
-specific zSSIIb sequence of maize. This ratio reflects the amount of'\Event176 in the invest
method has only been validated for maize kernels.

ollaborative trial is a valuable source of data to support an unicertainty estimation. It is also
fy any sources of uncertainty that are not covered by the collaborative trial data, such as s
5, according to the framework of international fora [44] [45].

C.6.
The

Exa
Dete

The (

The amount of GM maize in the matrix shall be calculated by the following equation:

wher
]

]

Calibration and calculation of results
reshold value to determine the cycle of threshold (C,) shall be defined by the analyst.

ples of the procedures after PCR analysis is available in the manufacturer's Guide in th
ction Plasmid Set (Fasmac No. PM-2.and Nippon Gene No. 319-04981). See also Reference

Cf for Event176 construct-specific quantitation and reference plasmid used in the collaboratiy
_ Ngm _ 100

x—— %

- Nqx Cf

Voem  is'the’ copy number of the GM-specific target sequence in the test sample DNA;

Vix” \ is the copy number of the taxon-specific target sequence in the test sample DNA.

ethod is only

lence to the
gated maize.

necessary to
ampling and

e GM Maize
[33].

e trial is 2,05.

C.7 Construct-specific method for the quantitation of maize line Bt11 DNA using
real-time PCR

C.7.1 Introduction

This annex describes a method for the detection and quantitation of a taxon-specific maize gene (maize
starch synthase llb: zSS//b) and of the specific DNA construct junction region between the synthetic cryl/A(b)
gene derived from Bacillus thuringiensis and the intron sequence of maize alcohol dehydrogenase Adh1
present in the GM maize Bt11, based on real-time PCR using plasmid as a reference material in order to
quantify the relative amount of Bt11 using a conversion factor (Cf) that is the ratio of copy numbers between
the construct-specific and taxon-specific DNA sequences in the representative genuine Bt11 seeds.

©I1SO
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Cf is used for the calculation of GMO content (%, by mass) from the GMO DNA copy numbers of the target-

specific and taxon-specific sequences. Cf could be measured as the ratio of the copy numbers for the target-specific
sequence to the taxon-specific sequence from an appropriate reference material.

For limitation

s, see C.7.8.

C.7.2 Validation status and performance characteristics

C.7.21

General

This method has been optimized for ABI PRISM® 7700 SDS real-time PCR apparatus 55) using plasmid
pMul5 as reference material [°°l. The pMul5 plasmid includes in particular PCR products amplified fro

PCR system
sequence (p
MON 810, E

NOTE TH
for the GM-sp

The repeatalility and reproducibility of the described method has been tested in @ eollaborative trial usin

reference m
maize kernel

The copy 1
representatiy

The method

C.7.2.2 Codllaborative trial

A total of 12
powder deriV

NOTE 1 S
and the prepa
the validation

The homogeneity the samples was tested at each level by using this quantitative method according to
protocols [34139],

The method
collaborative
with the Cen
of Health Sc
United State
two separate

35S), nopaline synthase terminatior sequence (tNOS) and the construct-specific sequen
ent176, Bt11, GA21 and T25.

bcific and taxon-specific DNA sequences.

bterial and unknown dried maize seed powder containing mixtures of Bt11 and conven
L [34]
b .

umbers of taxon-specific sequences (zSS/Ib) per genome have been assessed fq
e varieties of maize.

has been published in Japanese and Korean national standards [351,[36],[371,[38]

unknown dried maize powder samplesiecontaining between 0 % and 10 % (w/w) of dried n
ed from line Bt11 were analysed by-fifteen participants.

eds of a representative Bt11 variety of heterozygous for the GM-trait was used to determine the Cf

vere prepared for 0 %, 0,1 %, 075 %, 1 %, 5 %, and 10 (w/w) of dried maize powder derived from the

9]

was validatedfor' Bt11 maize in a collaborative trial according to AOAC protocol [3°]
trial was organized by the National Food Research Institute (NFRI, Tsukuba, Japan), tog
re for Fopd, Quality, Labelling and Consumer Services, Saitama, Japan, and the National Ins

5 performed the collaborative trials using the ABI PRISM® 7700 SDS (Applied Biosystems)
stages. All participants were requested to follow the procedures, DNA extraction and quanti

PCR.

the

5 to specifically amplify maize taxon sequence (zSSIIb), cauliflower mosaic virus 35S(prefnoter

ce of

e plasmid is used as a calibrator to determine the GM contents calculated from the, relative copy numbers

g the
lional

20

haize

alues

ration of unknown samples for(the:collaborative trials. The unknown samples of mixture of maize powder for

ariety.
NOAC

The
ether
titute

iences;-Lokyo, Japan. Fifteen laboratories including those from Japan, Republic of Korea and

fative

55) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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The first stage aimed to determine the Cf of Bt11. All participants received the set of primers, probes,
reference material and the extracted DNAs from the seeds of Bt11, which are prepared by Qiagen DNeasy

Plant Maxi kit 56) and whose pertinence was tested at the NFRI prior to the study [34]. The DNAs

were used to

measure copy numbers of the Bt11 construct-specific and the maize taxon-specific zSS//b DNA sequences.
All measurements in this stage were repeated three times. A total of 135 data sets were submitted by the

participants. The correlations of calibration curves of which data were submitted by all parti

cipants were

acceptable (» > 0,990). Under the AOAC protocol [39 outlier laboratories were removed by an extreme

variation (Cochran’s test, p < 0,025) and extreme average level (Grubbs’s test, p < 0,025). No
observed in either test, as shown in Table C.34.

outliers were

Table C.34 — Summary of the Cf for Bt11

Cific

Targét sequence Bt11 construct:spe
Numbper of participating laboratories 15
Numbper of Cochran outliers 0
Numper of Grubbs outliers 0
Numbper of retained laboratories 15

cfa 0,50 + 0,01

@  HExpressed as mean + confidence interval (a = 0,05).

The Cf may be redetermined by analysts using appropriatereference materials of Bt11 maize.

Blind|tests were performed as the second stage. The:unknown samples of maize powder were
six ppirs of blind duplicates, which include 0 %, 0:4%, 0,5 %, 1,0 %, 5,0 % and 10,0 % (mas

designed as
5 fraction) of

dried|powder of the GM maize line Bt11 in conventional maize. The sample of 0 % of maize line Bt11 as blank

sample was used in order to remove the invalid-faboratories prior to statistical analysis. The part
instrycted to extract DNA from the samples using the Qiagen kit. The data submitted from
laborptories by outlier tests were used to-calculate the mean and confidence interval (a = 0,05
valugs were defined as the Cf for calculation of the GMO amount (%) in blind tests. The mean v
Bt11 |construct-specific quantitation.was 0,5.

Fourteen laboratories that participated in the second stage analysed 168 samples by amplifyin
the cpnstruct-specific sequence of Bt11. Laboratories that failed to report blank samples as 0 %
as inyalid and all their data‘were rejected before outlier tests. In all experiments, the correlations
curvgs were acceptable-(r > 0,990). The laboratories showing extreme variation and extreme av
in thg blind duplicate pair of the Bt11 level were removed as Cochran and Grubbs outliers [40] [41]
prior [to the statistieal analysis of accuracy and precision. Two Cochran outliers and one Grubbs
detegted in the data. The calculated mean, bias, the repeatability relative standard deviation
reproducibility relative standard deviation (%) at each mixing level are shown in Table C.35.

cipants were
the retained
)- The mean
hlue of Cf for

j zSSIIb and
were judged
of calibration
brage of data
respectively,
outlier were
(%) and the

NOTH 2 Collaborators did not calculate the final results using Cf determined by the first collaboration sf

udy. The copy

numbers of each target sequence obtained in the Cf determinations and blind tests were reported to NFRI
GMO of blind test samples were converted to the final results using the Cf.

56) These are examples of suitable products available commercially. This information is given for the c

and unit of %

onvenience of

users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may be used if they can be shown to lead to the same results.
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Table C.35 — Summary of accuracy and precision statistics for real-time quantitative PCR for Bt11

Mixing level (%)

0,1 0,5 1 5 10
Number of participating laboratories 14 14 14 14 14
Number of invalid laboratories 0 0 0 0 0
Number of Cochran outliers 2 0 0 0 0
Number of Grubbs outliers 1 0 0 0
Number of retained laboratories 11 14 14 14 14
Mean of GM(Q amount (%) 0,1 0,5 1,2 6,1 14,1
Bias of true value (%) -9,0 +2,0 +14,7 +21,6 +21 1
Repeatability [standard deviation s,2 0,020 0,121 0,216 0,830 1,458
Repeatability Jlimit 72 (r = 2,8 s,) 0,057 0,338 0,606 2,325 3,924
Repeatability [relative standard deviation (%)P 22,3 23,7 18,9 13,7 10,4
Reproducibilify standard deviation s,? 0,020 0,121 0,216 0,830 1,389
Reproducibilify limit R? (R = 2,8 x sp) 0,057 0,338 0,606 2,325 3,889
Reproducibilify relative standard deviation (%)P 22,3 23,7 18,9 13,7 11,5
Below 20 copjes® (absolute detection limit in this method) 21/22 0/28 0/28 0/28 0/28

@  Expressed

b Expresseq

¢ Below 20

in units of % GMO.
as percentage of the mean value.

opies are expressed as the ratio of the number of retained,data below 20 copies to the total number of retained dat

C.7.23 Mg

C.7.2.3.1

The method
maize genon
of this metho

(

If the constry
since the am

C.7.23.2 1

The theoreti
databases (I

lecular specificity

Seneral

has been described in Refefence [33]. Information on the genetic construct introduced int
ne is available in Referenees/[33] and [46]. Primers and TagMan® probe %7) for the develop
d have been designed.by the information described in Reference [46].

ct DNA introducedhinto the Bt11 is used for other GM events, a false positive result could
plified sequence-is_derived from the construct.

"heoretical'specificities

cal specifiCities of the primers and probes were assessed through a search of the DDE
December 3rd, 1999) and the safety evaluation documents disclosed by the Ministry of H

Labour and Welfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries in Japan, usin
nucleotide sequence—as—query—sequence with—the—BEASTN program 223 573 The—restit—ofthe—s

confirmed a complete identity only with the expected target sequence.

57) These are examples of suitable products available commercially. This information is given for the convenience of
nternational Standard and does not constitute an endorsement by ISO of the product named. Equivalent

users of this |
products may

be used if they can be shown to lead to the same results.

58) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html)
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C.7.2.3.3 Experimental determination of specificity

Amplification with the primers and probes resulted in the expected PCR products when tested with the dried
maize powders containing 0 % to 10 % (by mass) GM maize line Bt11, which were prepared for this method
by NFRI [33],

Tested matrices were maize kernel, maize grits, maize flour and maize meal.

Specificity tests prior to the collaborative trial showed no cross reactivity of the detection system to the
following non-target species/samples: rice (Oryza sativa), wheat (Triticum aestivum) and barley (Hordeum
vulgare). No cross reactivity had been observed with the GM soya bean line GTS 40-3-2, the GM maize line
MON 810, Event176, GA21 and T25.

C.7.2.4 Optimization
ization of reagent was carried out on ABI PRISM® 7700 SDS 59) using TagMan® chemistry p9) [431.

Primér and probe design was carried out applying the Primer Express® software (Applied Biosystems) 99).

C.7.2.5 Limit of detection (LOD)
Absolute LOD according to the method developer: 20 plasmid copies of refefence material [331.

Relative LOD validated in collaborative trial: 0,5 % of Bt11.

C.7.2.6 Limit of quantitation (LOQ)
AbsoJute LOQ according to the method developer: 20 plasmid_ eopies of reference material [33].

Relafive LOQ validated in collaborative trial: 0,5 % of Bt1.1.

C.7.3 Adaptation

No specific information is available.

A 127 bp fragment of the construct-speeific sequence of Bt11 is amplified by PCR using a specif|c primer pair
t11. PCR products are measured over each PCR cycle (real time) by means of a Bt11 specific
oligonucleotide probe labelled with'two fluorescent dyes: FAM as a reporter dye and TAMRA aq a quencher.
at purpose TagMan® %9)¢hemistry is employed.

A 151 bp fragment of the taxen-specific zSS/Ib is amplified by PCR in a separate real-time PCR rgaction using
a specific primer pair fornzSS/Ib, and the PCR products are measured over each PCR cycle by means of a
zSSl|b-specific TagMan® probe®9).

The ralibration_gurve method has been used for quantitation of the copy number in extractgd DNA from
unknpwn test.sample DNA extracts. Separate calibration curves with each primer/probe system gre generated
in thg same, analytical amplification run. The calibration curves are composed of five concentratipns including
20, 12544600, 20 000, 250 000 copies of plasmid DNA of pMul5. At each of the five calibfation points,
tripliqate Jmeasurement is performed. Triplicate reactions using an appropriate dilution of the DNA extracted
from the unknown sample are also measured in the ABI PRISM® 7700 SDS °9)in the same analytical run.

The C.-values determined for the calibration points in the zSS/Ib or Bt11 construct-specific target, respectively,
are plotted against the logarithm of the copy number of DNA of plasmid pMul5 59) [331to establish a calibration
curve. The copy numbers measured for the test sample DNA are obtained by interpolation from the standard
curves. For the determination of the amount of Bt11 in the test sample, the copy number of the Bt11 construct
is divided by the copy number of the zSSI/Ib gene and the construct-specific Cf of Bt11, multiplied by 100 to
obtain the percentage as described in C.7.9.

59) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not mean an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

© I1SO 2005 — All rights reserved 67


https://standardsiso.com/api/?name=8adbcef77c3bd59b846daee4e2425200

ISO 21570:2005(E)

C.7.5 Reagents

C.7.5.1 General

For the quality of the reagents used, see ISO 24276:—, 6.6.

C.7.5.2 Water.

C.7.5.3 TaqMan® Universal Master Mix ©0), 2-fold.

C.7.5.4 Reference material (Plasmid)
The referende material used to develop and validate the method was the plasmid pMul5 [33] which'is included

in the GM Maize Detection Plasmid Set (Fasmac No. PM-2 and Nippon Gene No. 319-0498 H.I38160). Other
reference materials may be used provided that the performance can be demonstrated to be gqual or bettéer.

C.7.5.5 Oligonucleotides

The sequenge of the oligonucleotides for the primers and probes for Bt11 ¢onstruct-specific and maize
taxon-specifit genes are listed in Table C.36.

Table C.36 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in|PCR
Taxon-specific gene target sequence

SSlib 1-5’ 5-CTC CCA ATC CTT TgA CAT CTg C-3' 500 nmol/l

SSlib 1-3’ 5-TCg ATT TCT CTC TTg gTg ACA gg=3’ 500 nmol/l

SSllb -Taq 5'-FAM-AgC AAA gTC AgA gCg-€Tg CAA TgC A-TAMRA-3'? 200 nmol/l

GMO target sequence

Bt11 3-5’ 5'-AAA AgA CCA CAA(CAA gCC gC-3’ 500 nmol/l

Bt11 3-3’ 5-CAA TgC gTT CTC-CAC CAA gTA CT-3 500 nmol/l
Bt11-2-Taq 5'-FAM- CgA CCA Tgg ACA ACA ACC CAA ACA TCA-TAMRA-3'2 200 nmol/l

@  FAM: 6-cafboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the SSitb PCR product is 151 bp; the length of the Bt11 PCR product is 127 bp.

C.7.6 Apparatus

C.7.6.1 General

Standard laboratory apparatus should be used throughout unless otherwise specified.

60) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.7.6.2 Thermal cycler

The indicated temperature-time profile was tested with the ABI PRISM® 7700 SDS (Applied Biosystems)©1)
during the collaborative trial. Other real-time PCR instruments may be used after adaptation of the reaction
conditions.

C.7.6.3 Reaction plate and caps

The reaction plate and caps shall be suitable for PCR amplification on a thermal cycler, e.g.
ABI PRISM® 96-Well Optical Reaction Plate, or MicroAmp® Optical Caps (8 caps/strip, flat) (Applied
Biosystems) 61), respectively. Other reaction plates, vials or caps may also be used if they can be shown to
lead to equivalent or better results.

C.7.7 Procedure: PCR set-up

C.7.1.1 General

The PCR set-up for the taxon-specific zSSI/Ib target sequence and for the Bt11-specific tardet sequence
should be carried out in separate vials. Multiplex PCR (using differential fluoresgent labels for thgd probes) has
not bpen tested or validated.

The method is described for a total PCR volume of 25 pl per reaction mixture with the reagents as listed in
Tablg C.37 for zSSIIb and in Table C.38 for Bt11.

Table C.37 — Amplification reaction mixture for.taxon-specific zSSllb sequence in|the
final volume per reaction vial

Totallreaction volume 25 pl

Template DNA (50 ng maize genomic DNA) 2,5l

Readtion buffer (including DNA polymerase™and [ TagMan® Universal PCR Master Mix (ABI) 12,5 I
dNTR)

Primeérs SSlIb1-5" and SSlIb1-3’ (see Table C.36) see bele C.36
Probg SSllIb-Taq (see Table C.36) see Tlable C.36

Table C.38. = Amplification reaction mixture for Bt11-specific sequence in the
final volume per reaction vial

Total|reaction volume 25

Template DNA\(50 ng maize genomic DNA) 25y
Readtionbuffer (including DNA polymerase and dNTP) | TagMan® Universal PCR Master Mix (ABI) | 12,5]ul

Primeérs: Bi11 3-5' and Bt11 3-3' (see Table C 36) see Table C.36
Probe Bt11-2-Taq (see Table C.36) see Table C.36

61) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.7.7.2 PCR controls

Each test series shall include the controls as stated in ISO 24276.

If the controls do not yield the expected results, the test results shall be rejected and the analysis shall be
repeated.

As a positive control/calibration reference material, at least two alternatives are available, as follows.

a) High quality, pure genomic DNA extracted from maize kernel may be used if the quantity of DNA is known,
on the basis of calculating copy numbers of the target sequence from the genome size of Bt11 maize.

b) A plasmijd containing the target sequence(s) may be added in different concentrations with known|copy
numberg. Such a plasmid is available from the GM Maize Detection Plasmid Set (Fasmac No. PS-2 and
Nippon Gene No. 310-04981) 62)[33],

According to| quality assurance requirements, the positive controls should preferably not be-the same gs the
calibration reference materials.

C.7.7.3 Temperature-time programme

The tempergture-time programme as outlined in Table C.39 was optimized'for the ABI PRISM® 7700[SDS
(Applied Biosystems) 62). In the collaborative trial, it was used in combination with the TagMan® Uniyersal
Master Mix 6p). The use of other thermal cyclers may require specific adaptation. The time for activationfinitial
denaturation|depends on the Master Mix used.

Table C.39 — Procedure: Reaction conditions

Time Temperatufe
s °C
Pre-PCR: degontamination 120 50
Pre-PCR: actjvation of DNA polymerase and denaturation of template DNA 600 95
PCR (40 cycles)
Step 1 Denaturation 30 95
Step 2 Annealing and elongation 60 59

C.7.8 Limitations and interpretation of the results

If GM maizg othersthan Bt11 contains the same construct-specific DNA sequences, the method is| only
suitable for tTe gUantitation of Bt11 DNA in the absence of GMOs other than Bt11 maize.

The described method is suitable for measuring the ratio of Bt11 construct-specific sequence to the taxon-
specific zSSIIb sequence of maize. This ratio reflects the amount of Bt11 in the investigated maize. This
method has only been validated for maize kernels.

The collaborative trial is a valuable source of data to support an uncertainty estimation. It is also necessary to
identify any sources of uncertainty that are not covered by the collaborative trial data, such as sampling and
others, according to the framework of international fora 441,14,

62) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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C.7.9 Calibration and calculation of results
The threshold value to determine the cycle of threshold (C;) shall be defined by the analyst.

An example of the procedures after PCR analysis is available in the manufacturer's Guide in the GM Maize
Detection Plasmid Set (Fasmac No. PM-2 and Nippon Gene No. 319-04981) 63). See also Reference [33].

The Cf for Bt11 construct-specific quantitation and reference plasmid used in the collaborative trial is 0,50.
The amount of GM maize in the matrix shall be calculated by the following equation:

Ngw 100,
— RS /0
Nty Cf

wher

W

Nem s the copy number of the GM-specific target sequence in the test sample DNA,

Ntx is the copy number of the taxon-specific target sequence in the test'sample DNA.

C.8 [Construct-specific method for the quantitation-of maize line GA21 ONA using
realitime PCR

C.8.1 Introduction

This [annex describes a method for the detection and quantitation of a taxon-specific maize [gene (maize
starch synthase llb: zSS//b) and of the specific DNA construct junction region between the optimized transit
peptile sequence and the maize 5-enolpyruvylshikimate-3-phosphate synthase gene (m-epsps)|presented in
the GM maize GA21, based on real-time PCR.using plasmid as a reference material in order tq quantify the
relative amount of maize line GA21 usingatconversion factor (Cf) that is the ratio of copy numbers for the
consfruct-specific and taxon-specific DNA'sequences in the representative genuine GA21 seeds.

NOTH Cf is used for the calculation~of GMO content (%, by mass) from the GMO DNA copy numbers$ of the target-
specific and the taxon-specific sequences. Cf could be measured as the ratio of the copy numbers for the|target-specific
sequgnce to the taxon specific sequence from an appropriate reference material.

For limitations, see C.8.8:
C.8.2 Validation status and performance characteristics

C.8.21 General

This method has been optimized for the ABI PRISM® 7700 SDS real-time PCR apparatus 3) Using plasmid

pMuI' AL tha rafarancn maatarial [33] Tha AMUIE nlacmid inalidae i nartinglar DOD Arad i ~de o pIified from

oot iCToTe oot atecrat T TPV OO PTIa o i oo T oy partacorar, T oty protocto™

the PCR systems to specifically amplify maize taxon sequence (zSS//b), cauliflower mosaic virus 35S
promoter sequence (p35S), nopaline synthase terminator sequence (tINOS), and the construct-specific
sequence of MON 810, Event176, Bt11, GA21 and T25.

NOTE The plasmid is used as a calibrator to determine the GM contents calculated from the relative copy numbers
for the GM-specific and taxon-specific DNA sequences.

63) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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The repeatability and reproducibility of the described method have been tested in a collaborative trial using the
reference material and an unknown dried maize seed powder containing mixtures of GA21 and conventional

maize kernel

The copy

[34],

numbers of taxon-specific sequences (zSSI/lb) per genome have been assessed for

20 representative varieties of maize.

The method has been published in Japanese and Korean national standards [351.[36],[37],[38]

C.8.2.2 Collaborative trial

A total of 12

unknown samples of maize containing between 0 % and 10 % (by mass) of dried maize powder

derived from

NOTE 1 S¢
and the prepa
the validation
variety. The h
protocols [341[

The method
collaborative
with the Cen
of Health Sd
United State
two separate
PCR.

The first sta
reference m4
Plant Maxi K

measure copy numbers of GA21 construct-specific and @ maize taxon-specific zSS/I/lb DNA sequencg.

measuremer]
participants.

acceptable (
variation (Cg

observed in ¢ither test, as shown in Table<C.40.

line GA21 were analysed by fifteen participants.

eds of a representative GA21 variety of heterozygous for the GM-trait was used to determine-the Cf yalues
ration of unknown samples for the collaborative trials. The unknown samples of mixture of maizé powder for
were prepared for 0 %, 0,1 %, 0,5 %, 1 %, 5 %, and 10 % (by mass) of dried maize powder derived frgm the
Jn]wogeneity of the samples at each level was tested by using this quantitative method“according to AOAC

1o
[{e]

was validated for GA21 maize in a collaborative trial according to thiesAOAC protocol [39}.The
trial was organized by the National Food Research Institute (NFRI, Tsukuba, Japan), together
re for Food Quality Labelling and Consumer Services, Saitama, Japan, and the National Ingtitute
iences, Tokyo, Japan. Fifteen laboratories including those frent Japan, Republic of Korea and
5 performed the collaborative trials using the ABI PRISM®7700SDS (Applied Biosystems)[64) in
stages. All participants were requested to follow the procedures, DNA extraction and quantitative

ge aimed to determine the Cf of GA21. All participants received the set of primers, prpbes,
terial and the extracted DNAs from the seeds oftGA21, which were prepared by Qiagen DNeasy
t 4) and whose pertinence was tested at the NFRI prior to the study. The DNAs were used to
ts in this stage were repeated three times. A total of 90 data sets was submitted b

> 0,990). Under the AOAC protacol [39], outlier laboratories were removed by an ex
chran’s test, p < 0,025) and extrermie average level (Grubbs’s test, p < 0,025). No outliers

Table C.40 — Summary of the Cf for GA21

Target seque
Number of pd
Number of Cqg

Number of Gjubbs odtliers

Number of re

Ccfa

hce GA21 construct-specific
rticipating laboratories 15
chran qutliers 0
0
ained laboratories 15
1,40 £ 0,05

a

Expressed as mean + confidence interval (a = 0,05).

The Cf may be redetermined by analysts using appropriate reference materials of GA21 maize.

64) These are examples of suitable products available commercially. This information is given for the convenience of

users of this |
products may
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Blind tests were performed as the second stage. The unknown samples of maize powder were designed as
six pairs of blind duplicates, which include 0 %, 0,1 %, 0,5 %, 1 %, 5 % and 10 % (by mass) of dried powder of
the GM maize line GA21 in conventional maize. The sample of 0 % of maize line GA21 as blank sample was
used in order to remove the invalid laboratories prior to statistical analysis. The participants were instructed to
extract DNA from the samples using the Qiagen kit. The data submitted from the retained laboratories by
outlier tests were used to calculate the mean and confidence interval (a = 0,05). The mean values were
defined as the Cf for calculation of the GMO amount (%) in blind tests. The mean value of the Cf for GA21
construct-specific quantitation was 1,40.

Fourteen laboratories that participated in the second stage analysed 168 samples by amplifying zSS//b and
the construct-specific sequence of GA21. Laboratories that failed to report blank samples as 0 % were judged
as inyatid-and-att-theirdata-were |cjcutcd beforeoutliertests—tratt CApcI;IIICIItO, the—corretationsof calibration
curvgs were acceptable (r > 0,990). The laboratories showing an extreme variation and extrefe average of
data fin the blind duplicate pair of the GA21 level were removed as Cochran and Grubbs: eutfiers [40], [41]
respactively, prior to the statistical analysis of accuracy and precision. Two Cochran outliers werg detected in
the data. The calculated mean, bias, the repeatability relative standard deviation (%) ‘and the rpproducibility
relatiye standard deviation (%) at each mixing level are shown in Table C.41.[34]

NOTHB 2  Collaborators did not calculate the final results using Cf determined by thé first collaboration sfudy. The copy
numbgr of each target sequence obtained in the Cf determinations and blind tests“were reported to NFRI| and unit of %
GMO|of blind test samples were converted to the final results using the Cf.

Table C.41 — Summary of validation for construct-specific of GA21 maize quantitation

Mixing level (%)

0,1 0,5 1 5 10
Numper of participating laboratories 14 14 14 14 14
Numper of invalid laboratories 1 1 1 1 1
Numper of Cochran outliers 1 0 0 1 0
Numper of Grubbs outliers 0 0 0 0 0
Numper of retained laboratories 12 13 13 12 13
Mean of GMO amount (%) 0,1 0,5 1,2 5,8 11,5
Bias pf true value (%) -5,4 +7,7 +20,2 +16,6 +15,0
Repgatability standard dewiation s,2 0,019 0,068 0,148 0,474 0,907
Repgatability limit 737(=2,8 s,) 0,054 0,189 0,414 1,332 2,539
Repdatability relatiVe standard deviation (%)P 20,5 12,6 12,3 8,2 7,9
Reprpducibility standard deviation s 2 0,019 0,117 0,224 0,927 1,565
Reprpducibility limit R (R = 2,8 x s5,) 0,055 0,329 0,627 2,597 4,382
Reproducibility relative standard deviation (%)b 20,6 21,8 18,6 15,9 13,6
Below 20 copies® (Absolute Detection Limit in this method) 4/24 0/26 0/26 0/24 0/26
@  Expressed in units of % GMO.
b Expressed as percentage of the mean value.
¢ Below 20 copies are expressed as the ratio of the number of retained data below 20 copies to the total number of retained data.
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C.8.2.3 Molecular specificity

C.8.2.31

General

The method has been described in Reference [33]. Information on the genetic construct introduced into the
maize genome is available in References [33] and [46]. Primers and TagMan® probe 65) for the development
of this method have been designed by the information described in Reference [46].

If the construct DNA introduced into the GA21 is used for other GM events, a false positive result could occur

since the am

C.8.2.3.2

The theoreti
databases (
Labour and
nucleotide s
confirmed a

C.8.2.3.3

Amplification
maize powd
method by N

Tested matri

Specificity te

plified sequence is derived from the construct.

al specificities of the primers and probes were assessed through a search of the-DDE
ecember 3rd, 1999) and the safety evaluation documents disclosed by the Ministry of H
elfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries in Japan, usin
quence as query sequence with the BLASTN program 2.2.3 65). The result of the s
omplete identity only with the expected target sequence.

xperimental determination of specificity

with the primers and probes resulted in the expected PCR products when tested with the
rs containing 0 % to 10 % (mass fraction) GM maize line GA24, which were prepared fo
FRI[33], [34],

Ces were maize kernel, maize grits, maize flour and maize'meal.

sts prior to the collaborative trial showed no crgss reactivity of the detection system t

following nom-target species/samples: rice (Oryza sativa), wheat (Triticum aestivum) and barley (Hor

vulgare). No
line MON 81

cross reactivity had also been observed with-the ' GM soya bean line GTS 40-3-2, the GM 1
D, Event176, Bt11 and T25.

C.8.2.4 Opgtimization

Optimization
Primer and p
C.8.2.5 Lin
Absolute LO

Relative LOL

C.8.2.6 Lin

Absolute LO

of reagent was carried out on the ABI PRISM® 7700 SDS using TagMan® chemistry 65) [43],

robe design were carried out-applying the Primer Express® software (Applied Biosystems).

nit of detection (LOD)

D according to the“developer: 20 plasmid copies of reference material (331,
validated in‘collaborative trial: 0,1% of GA21.

hit of quantitation (LOQ)

) according to the method developer: 20 plasmid copies of reference material.

) 66)
palth,
g the
parch

dried
r this

b the
Heum
haize

Relative LOQ validated in collaborative trial: 0,1% of GA21.

C.8.3 Adaptation

No specific information is available.

65) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

66) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html).
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C.8.4 Principle

A 133 bp fragment of the construct-specific sequence of GA21 is amplified by PCR using a specific primer pair
for GA21. PCR products are measured over each PCR cycle (real time) by means of a GA21 specific
oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye and TAMRA as a quencher.
For that purpose TagMan® chemistry 67)is employed.

A 151 bp fragment of the taxon-specific zSS/Ib is amplified by PCR in a separate real-time PCR reaction using
a specific primer pair for zSSI/Ib, and the PCR products are measured over each PCR cycle by means of a
zSSlIb-specific TagMan® probe 7).

The galibration curve method has been used for quantitation of the copy number for extracte
unknpwn test sample DNA extracts. Separate calibration curves with each primer/probe system-4
in thg same analytical amplification run. The calibration curves are composed of five congentrati
20, 125, 1 500, 20 000, 250 000 copies of plasmid DNA of pMul5. At each of the five’calib

d DNA from
re generated
bns including
ation points,

NA extracted
in the same

tripligate measurement is performed. Triplicate reactions using an appropriate dilution of the D
from the unknown sample are also measured in the ABI PRISM® 7700 SDS (Applied-Biosystems
analytical run.

P1 construct-
of pMul5 [33]
obtained by
sample, the
he construct-

The [ (cycle of threshold) values determined for the calibration points ‘in-the zSS/ib or GA!
specific target, respectively, are plotted against the logarithm of the copynumber of plasmid DNA
to edtablish a calibration curve. The copy numbers measured forithe test sample DNA are
intergolation from the standard curves. For the determination of the amount of GA21 in the tes
copy|number of the GA21 construct is divided by the copy number of the zSS//b gene and f
specific Cf of GA21, multiplied by 100 to obtain the percentage ‘as described in C.8.9.

C.8.5 Reagents

C.8.5.1 General
For the quality of the reagents used, see ISOI24276:—, 6.6.
C.8.5.2 Water.

C.8.9.3 TaqMan® UniversalMaster Mix 67), 2-fold.

C.8.5.4 Reference materjal (Plasmid)

nid pMul5 [33]
ne No. 319-
strated to be

The

which
0498
equa

equence of thé.reference material used to develop and validate the method was the plasn

is included.in the GM Maize Detection Plasmid Set (Fasmac No. PM-2 and Nippon Ge
1) 67). Other'reference materials may be used provided that the performance can be demorn
or better:

C.8.5.57 Oligonucleotides

The sequences of oligonucleotides for the primers and probes for the GA21 construct-specific and maize
taxon-specific genes are listed in Table C.42.

67) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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Table C.42 — Oligonucleotides

Name Oligonucleotide DNA sequence Final concentration in PCR
Taxon-specific gene target sequence

SSiib 1-5 5-CTC CCA ATC CTT TgA CAT CTg C-3 500 nmol/l
SSiib 1-3 5-TCg ATT TCT CTC TTg gTg ACA gg-3’ 500 nmol/l
SSlib -Taq 5'-FAM-AgC AAA gTC AgA gCg CTg CAA TgC A-TAMRA-3'2 200 nmol/l
GMO target sequence

GA21 3-5 S-gAAgEC TEggEAACT TEA=S 560-nmottt
GA21 3-3’ 5'-ATC Cgg TTg gAA AgC gAC TT-3' 500 nmol/l
GA21-2-Taq 5'-FAM- AAg gAT CCg gTg CAT ggC Cg-TAMRA- 3' 200 nmol/i
@  FAM: 6-cafboxyfluorescein; TAMRA: 6-carboxytetramethylrhodamine.

The length of the SSIIb PCR product is 151 bp; the length of the GA21 PCR produetis 133 bp.

C.8.6 Appdratus

C.8.6.1

Standard lab

C.8.6.2 Th

The indicate

during the collaborative trial. Other real-time PCR jinstruments may be used after adaptation of the rea

conditions.

C.8.6.3 Refction plate and caps

The reaction
96-Well Opt
respectively.
or better resy

C.8.7 Proc

General

prmal cycler

pratory apparatus should be used throughout unless_Gtherwise specified.

i temperature-time profile was tested with-the ABI PRISM® 7700 SDS (Applied Biosystem

plate and caps shall be-suitable for PCR amplification on a thermal cycler, e.g. ABI PR
cal Reaction Plate,-6r MicroAmp® Optical Caps (8 caps/strip, flat) (Applied Biosystem
Other reaction plates;y vials or caps may also be used if they can be shown to lead to equi
Its.

pdure: PCR set-up

c8.71 G

neral

ction

ISM®

alent

The PCR sef-up for the taxon-speciic zSSTIb target sequence and for the GAZT-Specific target sequence
should be carried out in separate vials. Multiplex PCR (using differential fluorescent labels for the probes) has
not been tested or validated.

The method is described for a total PCR volume of 25 pl per reaction mixture with the reagents as listed in
Table C.43 for zSSlIb and in Table C.44 for GA21.

68) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may
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Table C.43 — Amplification reaction mixture for taxon-specific zSSilb
sequence in the final volume per reaction vial

70:2005(E)

Total reaction volume 25yl

Template DNA (50ng maize genomic DNA) 2,5yl

Reaction buffer (including DNA polymerase and dNTP) | TagMan® Universal PCR Master Mix 12,5 pl

Primers SSlIb1-5" and SSlIb1-3’ (see Table C.42) |see Table C.42
Probe SSlIb-Taq (see Table C.42) see Table C.42

Table C.44 — Amplification reaction mixture for GA21specific sequence
in the final volume per reaction vial

Total reaction volume 25 ul

Template DNA (50 ng maize genomic DNA) 25p

Reagtion buffer (including DNA polymerase and dNTP) | TagMan® Universal PCR Mastar Mix 12,5 pl

Primgrs GA21 3-5" and GA21 3-3"(see Table C.42) | see Table C.42
Probe GA21-2-Taq (see Table/C.42) see Table C.42

C.8.7.2 PCR controls

Each|test series shall include the controls as stated in IS@24276.

If thel controls do not yield the expected results, thestest results shall be rejected and the analysis shall be

repeated.

As a positive control/calibration reference material, at least two alternatives are available, as folloys.

a) High quality, pure genomic DNA extracted from maize kernel may be used if the quantity of [

b) A plasmid containing the \target sequence(s) may be added in different concentrations with

NA is known,

on the basis of calculating copy'numbers of the target sequence from the genome size of GAR1 maize.

known copy

umbers. Such a plasmid-is available from the GM Maize Detection Plasmid Set (Fasmac No. PS-2 and
ippon Gene No. 310204981 89)). See also Reference [33].

same as the

(Applied Blosystems) In the coIIaboratNe trlal it wasused in comblnat|on W|th the TagMan® Universal Master
Mix. The use of other thermal cyclers may require specific adaptation. The time for activation/initial

denaturation depends on the Master Mix used.

© I1SO 2005 — All rights reserved
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Table C.45 — Procedure: Reaction conditions

Time Temperature
] °C
Pre-PCR: decontamination 120 50
Pre-PCR: activation of DNA polymerase and denaturation of template DNA 600 95
PCR (40 cycles)
Step 1 Denaturation 30 95
Step 2 Annealing and elongation 60 95

C.8.8 Limitations and interpretation of the results

If GM maizg other than GA21 contains the same construct-specific DNA sequences, the method ig only
suitable for the quantitation of GA21 DNA in the absence of GMOs other than GA21 maize,

The describgd method is suitable for measuring the ratio of the GA21 construct=specific sequence tp the
taxon-specific zSS/Ib sequence of maize. This ratio reflects the amount of GA21 in the investigated npaize.
This method |has only been validated for maize kernels.

The collaborgtive trial is a valuable source of data to support an uncertainty estimation. It is also necessary to

identify any $ources of uncertainty that are not covered by the collaborative trial data, such as sampling and
others, accolding to the framework of international fora [441,[49],

C.8.9 Calibration and calculation of results

The thresholfl value determine cycle of threshold (C;) shall be defined by the analyst.

An example [of the procedures after PCR analysis-is available in the manufacturer's Guide in the GM Maize
Detection Plasmid Set (Fasmac No. PM-2 and Nippon Gene No. 319-04981 69)). See also Reference [33].

The Cf for the GA21 construct-specific qlantitation and reference plasmid used in the collaborative trial i 1,40.
The amount pf GM maize in the matrix shall be calculated by the following equation:

w_Nol 100

— %
Ntk cf

Ngm is the eopy number of the GM-specific target sequence in the test sample DNA,;

QacHiane. toct ]
SCTUUTTCCTT O STSartTprc

C.9 Construct-specific method for the quantitation of maize line T25 DNA using
real-time PCR

C.9.1 Introduction

This annex describes a method for the detection and quantitation of a taxon-specific maize gene (maize
starch synthase llb: zSS//b) and of the specific DNA construct junction region between the promoter sequence
of cauliflower mosaic virus and the synthetic phosphinothricin acetyltransferase (paf) gene derived from
Streptomyces viridochromogenes presented in the GM maize T25, based on real-time PCR using plasmid as
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a reference material in order to quantify the relative amount of T25 using a conversion factor (Cf) that is the
ratio of the copy numbers for the construct-specific and taxon-specific DNA sequences in the representative
genuine T25 seeds.

NOTE Cf is used for the calculation of GMO content (%, mass fraction) from the GMO DNA copy numbers of the
target-specific and the taxon-specific sequence. Cf could be measured as the ratio of the copy numbers for the target-
specific sequence to the taxon-specific sequence from an appropriate reference material.

For limitations, see C.9.8.

C.9.2 Validation status and performance characteristics

C.9.21 General

This [method has been optimized for the ABI PRISM® 7700 SDS real-time PCR apparatus ingtruments ©9)

using
ampl
35S

sequ

NOTH
the G

The

kerng

The
repre

The 1

C.9.2

plasmid pMul5 as the reference material [331. The pMul5 plasmid includes, invparticular, B
fied from the PCR systems to specifically amplify maize taxon-specific (zSSIIb); cauliflower
bromoter sequence (p35S), nopaline synthase terminator sequence (tINOS)y and the cons
ence of MON 810, Event176, Bt11, GA21 and T25.

The plasmid is used as a calibrator to determine the GM contents Calculated from relative cop
M-specific and taxon-specific DNA sequence.

peatability and reproducibility of the described method has been tested in a collaborative

e
referlnce material and unknown dried maize seed powder containing mixtures of T25 and conve

Is [34],

copy numbers of the taxon-specific sequences® (zSS/Ib) per genome have been asse
sentative varieties of maize.

hethod has been published in Japanese and Korean national standards [351:[361.[371,(38],

.2 Collaborative trial

CR products
mosaic virus
truct-specific

y numbers for

rial using the
ntional maize

ssed for 20

A total of 12 unknown samples of\maize containing between 0 % and 10 % (by mass) of dried mpaize powder

deriv

NOTE

bd from line T25 were analysed by fifteen participants.

1 Seeds of a representative T25 variety of heterozygous for the GM-trait was used to determing

and the preparation of unknown samples for the collaborative trials. The unknown samples of the mixture of]

for th¢
from
AOA(

The

b validation were‘prepared for 0 %, 0,1 %, 0,5 %, 1 %, 5 %, and 10 % (mass fraction) of dried maize ¢
he variety. Thedhomogeneity of the samples at each level are tested by using this quantitative metho
protocols [34]

method~was validated for T25 maize in a collaborative trial according to the AOAC prot

collat

porative trial was organlzed by the Natlonal Food Research Instltute (NFRI Tsukuba Japp

the Cf values
maize powder
owder derived
d according to

pcol [39]. The
n), together

onal Institute

of Health Smences Japan Flfteen Iaboratorles mcludlng those from Japan Republlc of Korea and United
States performed the collaborative trials using the ABI PRISM® 7700 SDS (Applied Biosystems) 69) in two
separate stages. All participants were requested to follow the procedures, DNA extraction and quantitative
PCR.

69) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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The first stage aimed to determine the Cf of T25. All participants received the set of primers, probes, refe
material and the extracted DNAs from the seeds of T25, which are prepared by Qiagen DNeasy Plant
kit 79) and whose pertinence was tested at the NFRI prior to the study. The DNAs were used to measure
numbers of T25 construct specific and a maize taxon specific zSS/Ib DNA sequence. All measurements i

rence
Maxi

copy
n this

stage were repeated three times. A total of 90 data sets were submitted by the participants. The correlations
of calibration curves of which data were submitted by all participants were acceptable (» > 0,990). Under the
AOAC protocol [391, outlier laboratories were removed by an extreme variation (Cochran’s test, p < 0,025) and
extreme average level (Grubbs’s test, p < 0,025). No outliers were observed in either test, as shown in

Table C.46.
Table C.46 — Summary of the Cf for T25
Target sequence T25 construct-specific
Number of pdrticipating laboratories 15
Number of C¢chran outliers 0
Number of Gfubbs outliers 0
Number of refained laboratories 15
Ccfa 0734 £ 0,01
a8  Expressed as mean + confidence interval (a = 0,05).

The Cf may lbe redetermined by analysts using appropriate reference:materials of T25 maize.

Blind tests were performed as the second stage. The unknown‘\samples of maize powder were design
six pairs of plind duplicates, which included 0 %, 0,1 %, 0;5*%, 1 %, 5 % and 10,0 % (by mass) of
powder of the GM maize line T25 in conventional maize [34LThe sample of 0 % of maize line T25 was us
blank sampl¢ in order to remove the invalid laboratories prior to statistical analysis. The participants
instructed to| extract DNA from the samples using, the Qiagen kit. The data submitted from the ret
laboratories py outlier tests were used to calculateé the mean and confidence interval (a = 0,05). The

values were defined as the Cf for calculation of the GMO amount (%) in blind tests. The mean value of

T25 construdt-specific quantitation was 0,34.

bd as
dried
ed as
were
hined
mean
Cf for

Fourteen labjoratories that participated-in-the second stage analysed 168 samples by amplifying zSS//

and

the construct-specific sequence of 7257 Laboratories that failed to report blank samples as 0 % were jydged
as invalid anpd all their data were rejected before the outlier tests. In all experiments, the correlations of

calibration clirves were acceptable (» > 0,990). The laboratories showing extreme variation and ex
average of data in the blind-duplicate pair of the T25 level were removed as Cochran and G
outliers [40L14[1] respectively:-prior to the statistical analysis of accuracy and precision. Three Cochran ol
and one Grlibbs outlierywere detected in the data. The calculated mean, bias, the repeatability re
standard deyiation (%)vand the reproducibility relative standard deviation (%) at each mixing level are s
in Table C.47.

reme
ubbs
tliers
ative
hown

NOTE 2 C llabarataors did not caleulate the final rasulis ||c|nn Cf detarmined h\l tha firet caollaharation ch|r1\1 Th

number of each target sequence obtained in the Cf determlnatlons and blind tests were reported to NFRI and uni
GMO of blind test samples were converted to the final results using the Cf.

copy
it of %

70) These are examples of suitable products available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent

products may be used if they can be shown to lead to the same results.
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Table C.47 — Summary of validation for construct-specific T25 maize quantitation

Mixing level (%)

0,1 0,5 1 5 10
Number of participating laboratories 14 14 14 14 14
Number of invalid laboratories 0 0 0 0 0
Number of Cochran outliers 2 0 1 0 0
Number of Grubbs outliers 1 0 0 0 0
Number of retained laboratories 11 14 13 14 14
Meall of GMO amount (%) 0,1 0,6 1,2 5,6 10,8
Bias pf true value (%) +38,6 +15,3 +20,0 +11,6 +8,1
Repgatability standard deviation s,2 0,033 0,162 0,082 0,690 1,439
Repgatability limit 72 (» = 2,8 s,) 0,092 | 0,455 0,228 | 1,982 | 4,030
Rep4atability relative standard deviation (%)P 23,7 28,2 6,8 1214 13,3
Reprpducibility standard deviation s 2 0,037 0,162 0,138 0,827 1,591
Reprpducibility limit R2 (R = 2,8 sp) 0,103 1y~ 0,455 0,386 | 2,3]l7 | 4,456
Reprpducibility relative standard deviation (%)P 26,5 28,2 11,5 1418 14,7
Beloy 20 copies® (Absolute Detection Limit in this method) 22/22 1/28 0/26 0/48 0/28
@  Bxpressed in units of % GMO.
b g xpressed as percentage of the mean value.
€ Below 20 copies are expressed as the ratio of the number of retained data below 20 copies to the total number of refained data.

C.9.2.3 Molecular specificity

C.9.2.3.1 General

The method has been described-in"Reference [33]. Information on the genetic construct introdliced into the
maize¢ genome is available in References [33] and [46]. Primers and TagMan® probe 1) for the |[development
of this method have been designed by the information described in Reference [46].

If thel construct DNA introduced into the T25 is used for other GM events, a false positive resulf could occur
since| the amplified.sequence is derived from the construct.

C.9.2.3.2 Theoretical specificities

The fhebretical specificities of the primers and probes were assessed through a search of the DDBJ 72)
datahases 71) (December 3rd. 1999) and the safety evaluation documents disclosed by the Ministry of Health,
Labour and Welfare in Japan, and by the Ministry of Agriculture, Forestry and Fisheries in Japan, using the
nucleotide sequence as query sequence with the BLASTN program 2.2.371). The result of the search
confirmed a complete identity only with the expected target sequence.

71) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

72) DDBJ: DNA Data Bank of Japan (http://www.ddbj.nig.ac.jp/searches-e.html)
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C.9.2.3.3 Experimental determination of specificity

Amplification with the primers and probes resulted in the expected PCR products when tested with the dried
maize powders containing 0 % to 10 % (by mass) GM maize line T25, which were prepared for this method by
NFRI [33]. [34],

Tested matrices were maize kernel, maize grits, maize flour and maize meal

Specificity tests prior to the collaborative trial showed no cross reactivity of the detection system to the
following non-target species/samples: rice (Oryza sativa), wheat (Triticum aestivum) and barley (Hordeum
vulgare). No cross reactivity had been observed with the GM soya bean line GTS 40-3-2, the GM maize line
MON 810, EYent176, Bt11 and GA21.

C.9.2.4 Ogtimization

Optimization|of reagent was carried out on the ABI PRISM® 7700 SDS 73) using TagMan® chemistry 73) [{#31.

-

Primer and probe design were carried out applying the Primer Express® software (Appliéd Biosystems)”

C.9.2.5 Limit of detection (LOD)
Absolute LOD according to the developer: 20 plasmid copies of reference material [331.

Relative LOD validated in collaborative trial: 0,5 % of T25.

C.9.2.6 Limit of quantitation (LOQ)

Absolute LOQ according to the method developer: 20 plasmid copies of reference material [33],

Relative LOQ validated in collaborative trial: 0,5% of T25.

C.9.3 Adaptation

No specific igfformation is available.

C.9.4 Pringiple

A 149 bp fragment of the construct-specific sequence of T25 is amplified by PCR using a specific primer pair
for T25. PQR products>are measured over each PCR cycle (real time) by means of a T25 spgecific
oligonucleotifle probellabelled with two fluorescent dyes: FAM as a reporter dye and TAMRA as a querjcher.
For that purpose TagMan® chemistry 73) is employed.

A 151 bp fragment of the taxon-specific zSSIIb is amplified by PCR in a separate real-time PCR reaction using
a specific primer pair for zSSIIb, and the PCR products are measured over each PCR cycle by means of a
zSSlIb-specific TagMan® probe 73).

The calibration curve method has been used for quantitation of the copy number in extracted DNA from
unknown test sample DNA extracts. Separate calibration curves with each primer/probe system are generated
in the same analytical amplification run. The calibration curves are composed of five concentrations including
20, 125, 1 500, 20 000, 250 000 copies of plasmid DNA of pMul5. At each of the five calibration points,

73) These are examples of suitable products available commercially. This information is only given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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