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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance ar

describefl in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
different| types of ISO documents should be noted. This document was drafted in accordance,with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may\be the subject
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details
any patent rights identified during the development of the document will be in the_Introduction and/
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list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation of the voluntary nature of standards, the-meaning of ISO specific terms arg
bns related to conformity assessment, as well as infermation about ISO’s adherence to t}
de Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org
vord.html.
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Lment was prepared by Technical Committee SO/ TC 34, Food products, Subcommittee SC 1
1l methods for molecular biomarker analysis.

pbnd edition cancels and replaces thexfirst edition (ISO/TS 21569-3:2015), which has beg
ly revised. The main changes compared with the previous edition are as follows:

ection on in silico search has been updated;

— mingr typographical changes have been made throughout.

A list of

1l parts in the ISO 21569-Series can be found on the ISO website.

Any feedpack or questions‘en'this document should be directed to the user’s national standards body.
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TECHNICAL SPECIFICATION ISO/TS 21569-3:2020(E)

Horizontal methods for molecular biomarker analysis
Methods of analysis for the detection of genetically
modified organisms and derived products —

Part 3:

(onstruct-specific real-time PCR method for detection
grganisms

Scope

his document describes a procedure for the detection of the DNA trafisition sequence betwee
romotor (P35S) from Cauliflower mosaic virus and a modified phoeshinothricin-acetyltransfer
pat) from Streptomyces viridochromogenes. The P35S-pat construct is frequently found in ge
odified plants with tolerance for phosphinothricin-contaifiing herbicides. The P35S-pat d
pecific method is based on a real-time PCR and can be used for qualitative and quantitative 3
irposes. For identification and quantification of a specific'évent, a follow-up analysis can be caj

VST g

o

his document is applicable to the analysis of DNA extracted from foodstuffs. It can also be

1is method requires the extraction of an adequate quantity and quality of amplifiable DNA
r¢levant matrix.

Normative references

2
The following documents are referred to in the text in such a way that some or all of theij
c
u

hdated references, the latesteédition of the referenced document (including any amendmentsj
[0 16577, Molecular biomarker analysis — Terms and definitions

[90 21569, Foodstuffs — Methods of analysis for the detection of genetically modified organ
derived products ~~Qualitative nucleic acid based methods

140 21571,-Foodstuffs — Methods of analysis for the detection of genetically modified organ
derived products — Nucleic acid extraction

190.24276, Foodstuffs — Methods of analysis for the detection of genetically modified organ
derived products — General requirements and definitions

of

R35S-pat-sequence for screening for genetically modified

h the 35S
ase gene
netically
onstruct
creening
'ried out.

suitable

T
fdr the analysis of DNA extracted from other produacts such as feedstuffs and seeds. The application of
th

from the

' content

nstitutes requirements of this:document. For dated references, only the edition cited applies. For

applies.

isms and

isms and

isms and

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16577 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

© IS0 2020 - All rights reserved
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4 Principle

DNA is extracted from the test portion by applying a suitable method. The DNA analysis consists of
two parts:

a) verification of the amount and amplifiability of the extracted DNA, e.g. by means of a target tax on
specific real-time PCR (see ISO 2157011):

b) detection of the P35S-pat construct in a real-time PCRIZ1(3],

5 Realgents and materials

5.1 Gedneral

Chemicals of recognized analytical grade, appropriate for molecular biology shall besused, as a rule.
The watg¢r used shall be double distilled or PCR grade water (i.e. nuclease and nucleic'acid free). For gll
operatiohs in which gloves, the gloves should be powder free. The use of aerosol-protécted pipette tips
as prote¢tion against cross contamination is recommended.

5.2 PdRreagents
5.2.1 Thermostable DNA polymerase, for hot-start PCR.

5.2.2 HCR buffer solution, containing magnesium chloride<and deoxyribonucleoside triphosphat¢s
(dATP, dCTP, dGTP and dUTP).

Ready-td-use reagent mixtures or mixes of individual components can be used. Reagents ard
polymerfses that lead to equal or better results mayalso be used.

5.2.3 0ligonucleotides (see Table 1).

Table;1 — Oligonucleotides

Name DNA'sequence of the oligonucleotide Final cpncentratlon
in PCR

P35S-pat|construct as the targetsequencel2l[3]

Primer 3pSP03.f 5-AAg TEC'ATT TCATTT ggA gAg gAC A-3' 200 nmol/1

Primer ppt-7.r 5'-CggCCA TAT CAg CTg CTg TAg-3’ 200 nmol/1
52(FAM)-CCg gAg Agg AgA CCA gTT gAg ATT A

Probe GS§S01.s ¢ )-CCggAg Agg Ag 817 8%8 88 100 nmol/1
C-(TAMRA)-3"

a2 FAM:[6-Carboxyfluorescein, TAMRA: 6-Carboxytetramethylrhodamine.

NOTE Equivalent reporter dyes and/or quencher dyes can be used for the probe if they can be shown to yie|d
similar or better results.

5.2.4 Standard DNA for calibration

A standard DNA solution of a known concentration (ng/ul) can be used to calculate the copy number of
the P35S-pat target sequence.

2 © IS0 2020 - All rights reserved
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When using genomic plant DNA as the standard DNA, the number of haploid genome equivalents should
be calculated on the basis of the molecular mass of the plant haploid genome by applying Formula (1):

chna X1 000
n = DNA (1)
& m
hg
where
ng is number of genome equivalents per microlitre;
my,  is the haploid genome mass in picograms;

cpna Is the DNA concentration in nanograms per millilitres.

The respective copy number for the P35S-pat sequence can be calculated based on the| genome
Juivalents. In doing so, the number of integrations into the plant genome as-well as the degree of
ygosity of the plant material used shall be taken into consideration.

N @

@)

Apparatus

For apparatus and materials, follow [SO 21569. In addition to the usual laboratory equiprhent, the
qllowing equipment is required.

-

6|1 Real-time PCR device, suitable for the excitation 6f fluorescent molecules and the detiection of
flllorescence signals generated during PCR.

7| Procedure

1 Testsample procedure

7

The testing plan for P35S-pat screeninig assumes that the test samples are a representative sample
drawn from the laboratory sample.Simple representative sampling implies that each test sample has
bpth an equal and an independent’chance of being drawn from the laboratory sample. Measures and
operational steps to be takeniifito consideration shall be as described in ISO 21571 and ISO 24276.

2 Preparation ofthe DNA extracts

bscribed in ISO 21571 should be followed. It is recommended to choose one of the DNA extraction

7

Cpncerning the preparation of DNA from the test portion, the general instructions and rheasures
d

mlethods described in ISO 21571:2005, Annex A.

713 PCR'setup

Thé-method is described for a total volume of 25 pl per PCR. The reaction set-up is given in Tahle 2.

Completely thaw reagents at room temperature. Each reagent should be carefully mixed and briefly
centrifuged immediately before pipetting. Prepare a PCR reagent mixture that contains all the
components except for the sample DNA. The required amount of the PCR reagent mixture depends
on the number of reactions to be performed, including at least one additional reaction as a pipetting
reserve. Add 5 pl of sample DNA to each reaction.

Mix the PCR reagent mixture, centrifuge briefly and pipette 20 pl into each reaction vial. For the
amplification reagent control, add 5 ul water into the respective reaction set-up. Pipette either 5 pl of
sample DNA or 5 pl of the respective control solution (extraction blank control, positive DNA target
control). If necessary, prepare a PCR inhibition control as described in ISO 24276.

Transfer the reaction set-ups into the thermal cycler and start the temperature-time programme.

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=f6bc63cc4896d1c7966ea0e068ee377d

ISO/TS 21569-3:2020(E)

Table 2 — Reaction set-up for the amplification

Element Set-up

Overall reaction volume 25 ul

Sample D

NA (up to 200 ng) or controls 5ul

PCR buffer solution? (including MgCl,, dNTPs and hot-start DNA polymerase) 12,5 ul

Primer 35SP03.f and pat-7.r see Table 1

Probe GSSO01.s see Table 1

Water

. Lo ¥ 1
tozot

a  In thd
Universal

constitutg
the same

Mastermik (Qiagen GmbH, Hilden)]. This information is given for the convenience of users of this document and does ngt
an endorsement by ISO of the products named. Equivalent products may be used if they can be shown to lead to

PCR Mastermix (Life Technologies, Darmstadt), QuantiTect Multiplex PCR NoROX or QuantiTect Probe"PC

esults. If necessary, adapt the amounts of the reagents and the temperature-time programme.

|
collaborative study, depending on the real-time PCR devices, different PCR buffer solutions were used [TaqMaIn
R

7.4 Temperature-time programme

The temperature-time programme as outlined in Table 3 was used in the validation study. The use

different

initial dgnaturation depends on the master mix used.

reaction conditions and real-time PCR cyclers may require specifie eptimization. The time fi

Table 3 — Temperature-time prograihme

r

Step Parameter Temperature Time Fluorescence | Cycles
°C measurement
UNG activation (optional) 50 2 min no
Initial denaturation 95 10 min no
Denaturation 95 15s no
3 Amplification i 45
p Anneallng and 60 60 s yes
elongation

8 Accept/reject criteria

8.1 Ge

A corresponding real-time BER device-specific data analysis programme is used for the identificatid

of PCR
the devi

expresse
of the D]

curve can be _observed, and the cycle number is calculated at which a predetermined fluorescen

threshol

neral

roducts. The amplification results may be expressed in a different manner, depending ¢
fe used. In thé absence of detectable PCR products (e.g. negative control), the result can
d as “undetermined”, “no amp” or the maximum number of possible cycles. If the amplificatid
NA target Sequence occurs in a sample (e.g. positive control), a sigmoid-shaped amplificatig

1 value is exceeded (C, value or C, value).

- 1 £l 1 1 . . . 1 .
If, due to dlypltdl TTUOIrescelice MmedsulciIcCIit Udid, UICE dUulOIIlatiC HILETPIretdtlon daoces 110t provi

e

a meaningful result, it might be necessary to set the baseline and the threshold manually prior to
interpreting the data. In this case, the device-specific instructions given in the manual regarding the
use of the interpretation software shall be applied.

8.2 Identification

The target sequence is considered as detected, if:

— by using the P35S-pat specific primers 35SP03.f and pat-7.r and the probe GSS01.s, a sigmoid-shaped
amplification curve can be observed and a predetermined fluorescence threshold value is exceeded;

© IS0 2020 - All rights reserved
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— in the PCR control set-ups with no added DNA (PCR reagent control, negative extraction control), no
sigmoid shaped amplification curve can be observed and a predetermined fluorescence threshold

value is not exceeded;

in the set-ups for the amplification control (positive DNA target control, PCR inhibition con
expected C; values (or €, values) are achieved.

8.3 Calculation of P35S-pat copy numbers

calibration curve can be generated and used for calculatlon of P355 pat copy numbers i\
sqmples.

9 Validation status and performance criteria

9l1 Robustness of the method

The robustness of the method has not been tested with respect to small medifications of factor]
re¢agent concentrations (e.g. primers, probe) or reaction conditions (e.g..annealing temperaturyg

NPTE In the collaborative trial, the robustness of the method has.been checked with regard to
r¢al-time PCR machines and PCR buffer solutions. The real-time PGR ntachines and the PCR buffer solu
n¢ influence on the performance of the method.

9|2 Collaborative trial for determination of LOD

The limit of detection (LOD) of the method was tésted in a collaborative study coordinated in
the German Federal Office of Consumer Protection and Food Safety (BVL) with a total of 10 part
The participants received four DNA samplesdrom GM-positive plants containing the P35S-p|
s¢quence.

b prepare the samples, certified reference materials produced from the American Oil (
pciety (AOCS, Urbana USA) and thelnstitute for Reference Materials and Measurements (IR

2704-12 soybeans (AOCS, 0707-B2), of T25 maize (AOCS, 0306-H) and DNA extracted from

Numbers of genome equivalents per pul were calculated by applying Formula (1). On the bas
npmber of genome equiivalents, the respective copy number for the P35S-pat sequence was cg
considering the number of integrations of the P35S-pat sequence into the plant genome as w
degree of zygosity of the plant material used (see Table 4). Copy numbers of sample DNAs were
tq approximately”100 copies of the P35S-pat sequence per pl.

Table 4 — Characteristics of reference materials for determination of LOD

it
S
Belgium) were used. The materials’used were DNA from the leaves of T45 canola (AOCS, 020[8-A2), of
A
n

trol), the

d 9.3), a
mknown

s such as
).

different
tions had

2011 by
icipants.
at target

hemists’
MM, Geel

TC 1507

aize powder (IRMM, ERM-BF418d). DNA concentrations were determined spectrophotomietrically.

is of the
Iculated,
bll as the
adjusted

Source of Material/ Haploid P35S-pat copy | Length of the
GM event Teference 7% (Mmass gename Zygosity numbers per P25S-pat

material | fraction) GM mass haploid PCR product
(pg) genome (bp)
T45 canola AOCS DNA /99,99 % 1,3 homozygous 102] 111
AZ70A1Zs0y- 1 aocs | DNA/99999% | 113 homozygous 216] 102
T25 maize AOCS DNA /99,99 % 2,7 homozygous 1(7] 111
TC1507 maize IRMM powder / 10 % 2,7 heterozygous 118] 102

On the basis of these four standard DNA solutions, dilution series were prepared by the participants in
order to obtain DNA solutions with copy numbers of 50 to 0,1 per 25 pl PCR reaction. The participants
analysed each diluted DNA solution with the P35S-pat real-time PCR method in a sixfold determination

© IS0 2020 - All rights reserved
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under the conditions described in Tables 1 to 3. The results of this collaborative trial study are listed in
Table 5.

Table 5 — Results of the collaborative trial for determination of LOD

Number of positive results (C, < 45) out of 60 results
P35S-pat copy

numbers per PCR T45 canola TC1507 maize T25 maize A2704-12
soybean

50 60 60 60 60

20 60 60 60 60

10 59 60 60 60

46 59 56 55

26 52 41 36

11 42 21 24

0,1 3 8 3 2

9.3 Collaborative trial for quantification of the P35S-pat constructin rapeseed

The method was validated in a collaborative study coordinated in 2004 by the Sub-committee for
Method Pevelopment of the German National and Federal Joint Comfnittee on Genetic Engineering
(LAG) with a total of 14 participants. The participants received five,seed samples and five DNA sample

n

For preparation of the seed samples, non-GM rapeseed was mixed with genetically modifigd
GS40/90[rapeseed in ratios 0f 980 g/20 g (2 % GM), 990 g/10 {12 % GM),995g/5g (0,5 % GM),999g/1lg
(0,1 % GM) and 1 000 g/0 g (0 % GM), homogenized and subdivided into samples of 30 g using a sample
divider. Participants had to grind the seed samples and isolate the DNA thereof. For the preparation pf
the DNA|samples provided to the participants, genomic DNA isolated from a plant of GS40/90 oilseqd
rape was mixed with genomic DNA isolated from aplant of non-GM oilseed rape to obtain solutions
containing 2 %, 1 %, 0,5 %, 0,1 % and 0 % of GS40/90 oilseed rape DNA. Concentrations of the DNA
samples were adjusted to 20 ng/pl.

Each samiple was analysed by the participants in a threefold determination with the P35S-pat real-tinje
PCR method under the conditions described in Tables 1 to 3. For calibration, six DNA standards (10
300,900} 2 700, 8 100, 100 000 copiésy provided) were measured twofold in the same PCR analysis ru
In additipn, the same number of-measurements was carried out using a taxon-specific real-time PQR
method fargeting the pepC gene of oilseed rapel2l. The calibration curves were created by plotting the
C, values|against the logarithm-of the copy numbers of the target sequence provided for the calibratiqn
solutiong. The respective.¢6py numbers for the samples were calculated by interpolation from the
calibratipn curve.

P o

A summary of the-results is presented in Table 6. The quantitative results are given in Table 7. Before
the calculation.of\the mean GM contents and of precision data using statistical tests in accordange

572572191, Grubbs and Cochran outliers were identified and eliminated if applicable. Sin¢e
the number.of pepC alleles in different varieties of oilseed rape is not known, it is not possible to uge
the results-6f-the-taxen—specifiec PER-te-ealetlate-the-eHseedrape-genomecopyrumber—Thereforethe
trueness of the method could not be determined. In addition, it is assumed that the true GM content in
the seed samples could deviate from the expected content. The degree of deviation cannot be estimated.

6 © IS0 2020 - All rights reserved
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Table 6 — Results of the collaborative trial for quantification of the P35S-pat construct in

rapeseed

Year of collaborative trial 2004
Number of laboratories 14
Number of laboratories submitting results 14
Number of seed samples per laboratory 5
Number of DNA samples per laboratory 5

umber of accepted results 14Q
Number of accepted samples containing the P35S-pat target sequence 112
Number of accepted samples which did not contain the P35S-pat target sequence 28
Halse-positive results 050 %)
Halse-negative results 0 (0 %)

Table 7 — Quantitative results obtained in the P35S-pat collaborative trial

Calculated GM contents

Relative GM contents of samples (P35S7pat COP"SZ / pepC copies)
% (mass fraction)

% GM céiitent? CygP

%

0,1 % (rapeseed) 0,19 52,0

0,5 % (rapeseed) 0,88 29,5

1 % (rapeseed) 1,78 42,1

2 % (rapeseed) 391 32,5

0,1 % (DNA) 0,14 32,2

0,5 % (DNA) 0,54 34,5

1 % (DNA) 1,08 21,8

2 % (DNA) 2,26 17,3

0

Mean value after elimination of Grubbs and Cochran outliers.

Coefficient of variation (undefireproducibility conditions) after elimination of Grubbs and Cochran outliers.

O

4 Sensitivity

—

ws

95 “Specificity

he collaborativedrial results for DNA samples with low copy numbers of the P35S-pat target

‘e shown in Tdable 5. The standard DNA, set to a concentration of 10 copies per PCR reaction,
an amplification in almost all laboratories with only one exception out of 60 reactions for T4
hsed on these results, the limit of detection for the tested GM events is less than or equal to 1

bequence
resulted
5 canola.
D copies.

The specificity of the primer and the probe was validated in silico using sequence alignments of data
searches in GenBank/EMBL/DDB]J. For this purpose, by use of the programme BLASTN (National Center
for Biotechnology Information, US National Library of Medicine) and the sequence of the PCR product
of maize event DAS-59122-7 (GenBank accession FN550388, length 102 bp), a search for matches was
performed in both the GenBank nucleotide sequence collection (“non-redundant” database with all
GenBank, RefSeq, EMBL, DDBJ, and PDB sequences). A BLASTN search (search date: 10 February 2020)
confirmed complete identity of the P35S-pat sequence only to nucleotide sequences of GM plants or
vectors used for transformation of plants. The results of the searches are provided in Annex A. These
results show no complete identity with other sequences in the databases except for those targeted by

the oligonucleotides.

© IS0 2020 - All rights reserved
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GMO-Matrix is a unique tool offered by the European Union Reference Laboratory for

Genetically Modified Food and Feed (EU-RL GMFF) at the Joint Research Centre (JRC) of the European
Commissionl2, The JRC GMO-Matrix application uses GMO sequence information, primer and probe
sequences and method descriptions to perform in silico determinations. Results from a JRC-GMO-
matrix search (search date: 10 February 2020) for the 35S-pat construct (QL-CON-00-011) are provided
in Annex B. These results show whether the P35-pat screening method provided in this document
will amplify, partially amplify or not amplify the specific genetically modified plants listed. More
information on each construct can be found by searching the organism name in the JRC GMO-Matrix
application.

When experimentally determining the specificity of the P355-pat method, no amplification was deteetgd
with DNA from the following GM plants:

— GM 1jice: LL62 (ACS-0S@@2-5), LL601 (BCS-0S@@3-7);
— GM rapeseed: GT73 (MON-@@@#73-7), Laurat (pCGN3828) (CGN-89465-2), MS1xRE1(ACS-BN@ @1

7x Al
— GM

MON8@9-2), MON810 (MON-@@81@-6), GA21 (MON-@@@21-9), MIR604 (SYN-IR6@4-5), MON843

(MO

— GM Joy: 305423 (DP-3@5423-1), 356043 (DP-356@43-5), MON40-3-2{MON-@4@32-6);
— GM potato: EH92-527-1 (BPS-25271-9);

— GM dugar beet: GTSB77, H7-1 (KM-@@@71-4);

— GM Iapaya: 55-1 (CUH-CP551-8).

For the f
as a scre

— GM
Libe

— GM

59142-7);
— GM qoy: A2704-12 (ACSGM@@5-3), A5547-127 (ACS-GM@@6-4).
For events Topas 19/2, T45,TC-1507, DAS-59122-7, DAS-59123, A2704-12 and A5547-127, theoreticpl

lengths ¢

NOTE
(e.g. high

10 Tes

==
]

'S-BN@@1-4), MS8 (ACS-BN@@5-8);
maize: 3272 (SYN-E3272-5), Bt176 (SYN-EV176-9), CBH-351 (ACS-ZM@@#4-3), MON809 (PH

N-0@863-5), MON88017 (MON-88@17-3), NK603 (MON-@@6@3-6);

llowing GM plants, it was experimentally shown that the P35S-pat detection method is suitable
bning method:

rapeseed: Falcon GS40/90 (ACS-BN@1@-4), Topas 19/2 (ACS-BN@@7-1), T45 (ACS-BN@@8-2)
Fator (ACS-BN@@9-3);

<

maize: T14 (ACS-ZM@@2-1), T25-(ACS-ZM@@3-2), TC-1507 (DAS-@15@7-1), DAS-59122 (DA-

f the P35S-pat amaplicon of 102 bp to 111 bp were determined (see Table 4).

In Bt11 maizé€,the P35S-pat amplicon length is 410 bp and is detected only under special circumstances
copy number, some PCR buffers).

[ report

The test report should be carried out as specified in ISO 24276 and other applicable standards
(e.g. ISO/IEC 1702511,
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Annex A
(informative)

GenBank BLASTN Search

Thisannex presents BLASTN search results (search date: 10 February 2020) for 35S-pat target sequence
(102 bp amplicon):

GenBank: nucleotide collection (nt)

Elycine max transgenic strain A2704-12 GM cassette, partial sequence
bquence ID: JX139722.1 Length: 493

nge 1: 183 to 284,

fore:185 bits(204), Expect:3e-43,

entities:102/102(100%), Gaps:0/102(0%), Strand: Plus/Plus

H X ®n VvV

Qfpery 1 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTCAEEGGAGAGGA 60

FEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr et
Shjct 183 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTETCCGGAGAGGA 242

Qpery 61 GACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG , 102

FELETEEEEr e e e e e e 14t
Shbjct 243 GACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGECCE 284

Z¢a mays transgenic partial 35S RNA promoter and\ partial pat gene
S¢quence ID: FN550388.1 Length: 102

Reénge 1: 1 to 102

S¢ore:185 bits (204), Expect:3e-43,

Iflentities:102/102(100%), Gaps:0/102 (0% Strand: Plus/Plus

Qfpery 1 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTCTCCGGAGAGGA 60

PEEEEEEEEr e e e et NS e e e e e e e e
Shjct 1 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTCTCCGGAGAGGA 60

Qfpery 61 GACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG 102

PEETEEEEEEEr b e e e e e e rd
jct 61  GACCAGTTGAGATIPAGGCCAGCTACAGCAGCTIGATATGGCCG 102

0

lycine max transgenic\GMO cassette genomic sequence

5547-127 Soybean (ACS-GM006-4)

> 0

bquence ID: GQ499217.1 Length: 3210

nge 1: 931 to )1032

tore:185 bi%ws«<204), Expect:3e-43,

entities W02/102(100%), Gaps:0/102(0%), Strand: Plus/Plus

H W %W Wn

Qfery 1 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTCTCCGGAGAGGA 60

CErrrrrrrrr et er et e e e e e e e e e e e
Spyos * 931  AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCACCATGTCTCCGGAGAGGA 990

Query 61 GACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG 102

CEEEEEErrrr et e e e e e e e
Sbjct 991  GACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG 1032

Brassica napus transgenic strain T45 GM cassette, partial sequence
Sequence ID: JX139720.1 Length: 551

Range 1: 183 to 293

Score:159 bits(176), Expect:le-35,

Identities:101/111(91%), Gaps:9/111(8%), Strand: Plus/Plus

Query 1 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCAC——CATGTCTC 51

PEEEErrrrrrrrr e e e e e e e e e e e | LT
Sbjct 183 AAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCTCTAGAGTCGACATGTCTC 242
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Query 52 CGGAGAGGAGACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG 102

Frrrrrerrrrrrerrrrrrer et e et
Sbjct 243 CGGAGAGGAGACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCG 293
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Annex B
(informative)

Joint Research Commission GMO-Matrix

The anline search results for the 35S-pat construct are given in Tahle B.1

Table B.1 — Online search results for the 35S-pat construct

Events QL-CON-00-011
GM Event TC1507 Maize (DAS-01507-1) 2
GM Event 3272 Maize (SYN-E3272-5) N

GM Event 40-3-2 Roundup Ready Soybean (MON-04032-6) ) v
GM Event 59122 Maize (DAS-59122-7)

GM Event A2704-12 Soybean (ACS-GM005-3)
GM Event Bt176 Maize (SYN-EV176-9)

GM Event EH92-527-1 Potato (BPS-25271-9)
GM Event GT73 Rapeseed (MON-00073-7)

GM Event H7-1 Sugar Beet (KM-000H71-4)

GM Event LLCotton25 Cotton (ACS-GH001-3)
GM Event LY038 Maize (REN-00038-3)

GM Event MIR604 Maize (SYN-IR604-5)

GM Event MON1445 Cotton (MON-01445-2)
GM Event MON15947 Cotton (MON-15985-7)
GM Event MON531 Cotton (MON-00531-6)

GM Event MON810 Maize\(MON-00810-6)

GM Event MON863 Maize (MON-00863-5)

GM Event MON88017 Maize (MON-88017-3)
GM Event MS8\Rapeseed (ACS-BN005-8)

GM Event NK603 Maize (MON-00603-6)

GM Eyent’RF3 Rapeseed (ACS-BN003-6)
GM\Event T25 Maize (ACS-ZM003-2)

GM Event T45 Rapeseed (ACS-BN008-2)

GM Event 281-24-236 Cotton (DAS-24236-5)
GM Event 3006-210-23 Cotton (DAS-21023-5)
GMEvenrt MON89788 Soybeamr {MON-89788-1)
GM Event MON89034 Maize (MON-89034-3)
GM Event Topas 19/2 Rapeseed (ACS-BN007-1)
GM Event Rf1 Rapeseed (ACS-BN001-4)

GM Event Ms1 Rapeseed (ACS-BN004-7)

GM Event Rf2 Rapeseed (ACS-BN002-5)

GM Event Florigene Moonlite (123.2.38) Carnation (FLO-40644-6)
GM Event 356043 Soybean (DP-356043-5)

GM Event Bt11 Maize (SYN-BT011-1)

GM Event 305423 Soybean (DP-305423-1)

C|IOININ|OO|C|C|OC|OC|C|OC|C|C|OC|OC|C|C|OC|lO|IN|INIO|CO

O |Rr|O|lC|OC(OC(OC|IN|O|J
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Table B.1 (continued)

Events

QL-CON-00-011

GM Event GA21 Maize (MON-00021-9)

0

GM Event MON88913 Cotton (MON-88913-8)

GM Event GHB614 Cotton (BCS-GH002-5)

GM Event A5547-127 Soybean (ACS-GM006-4)

GM Event 98140 Maize (DP-098140-6)

CM Eizapnt 29 Noioo (MAC Q129 _O0)
O LVOCTIC OZ Mt ZC ((D1IT o O JTIZ- U

GM Event MIR162 Maize (SYN-IR162-4)

GM Event CV127 Soybean (BPS-CV127-9)

GM Event MON87460 Maize (MON-87460-4)

GM Event MON87701 Soybean (MON-87701-2)

S|l pP|IOIN|IO|O

p
K

GM Event MON87769 Soybean (MON-87769-7)

GM Event MON87705 Soybean (MON-87705-6)

N7
d

GM Event FG72 Soybean (MST-FG072-2)

o)

GM Event IFD-25958-3 Carnation (IFD-25958-3)

GM Event AM04-1020 Potato (Amadea) (BPS-A1020-5)

GM Event AV43-6-G7 Potato (AVE-436G7-1)

GM Event DAS-40278-9 Maize (DAS-40278-9)

GM Event GHB119 Cotton (BCS-GH005-8)

GM Event T304-40 Cotton (BCS-GH004-7)

GM Event MON87708 Soybean (MON-87708-9)

GM Event DAS-68416-4 Soybean (DAS-68416-4)

GM Event 5307 Maize (SYN-05307-1)

GM Event MON 88302 Rapeseed (MON-88302-9)

GM event PH05-026-0048 Potato (BPS-PH048-1)

GM Event DAS-44406-6 Soybean\(DAS-44406-6)

GM Event 73496 Rapeseed (DR-073496-4)

GM Event MON 87427 Maize (MON-87427-7)

GM Event IFD-26407-2,Carnation

GM Event SYHTOHZ2 Soybean

GM Event Majze (VC0-01981-5)

GM Event MON 88701 Cotton (MON-88701-3)

GM Event 27531 Carnation (SHD-27531-4)

GMEvent DAS-81419-2 Soybean (DAS-81419-2)

&M Event Florigene Moonvista (123.8.8) Carnation (FLO-40685-2)

OOOOONOOOOOOOOOOOOOOOO‘

GMEventOxy-235Rapeseed (ACS-BNOT15)

GM Event MON 87751 Soybean (MON-87751-7)

GM Event 4114 Maize (DP-004114-3)

GM Event MON 87411 Maize (MON-87411-9)

GM Event MON 87403 Maize (MON-87403-1)

GM Event Ms11 Rapeseed (BCS-BN012-7)

GM Event MZHGO]G Maize (SYN-000]JG-2)

GM Event DAS-81910-7 Cotton (DAS-81910-7)

GM Event COT102 Cotton (SYN-IR102-7)

MZIR098 Maize (SYN-00098-3)

N O|O|Rr ||| |IN|O|J
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