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Summary (Statement of Grounds) 
 

Dümmen Orange the Netherlands B.V. is requesting the exemption of 3 Genetically Modified (GM) 
Petunia hybrida varieties (Petunia axillaris x Petunia integrifolia) - also referred to as Petunia x hybrid 
Vilm. – descending from the event described in petition 19-099-01p. 

Family   Solanaceae 
Genus   Petunia 
Species   hybrid 
Common name  Petunia 
Varieties  40257, 40537, 40794 
Events   Reported in Table 1 of petition 19-099-01p 
Transformation vector p35A1 
 
The evidence leading to the conclusion that these 3 GM Petunia varieties follow from the same 
transformation event as reported in petition 19-099-01p is found in the facts that the GM vector reported 
in petition 19-099-01p is completely intact in the GM Petunia varieties identified by Dümmen Orange 
(section 5 of the document “Data supporting exemption of varieties 40257, 40537 and 40794”) and that 
the linkage between the transformation and the trait (bright, neon-like orange/red flower color) is fully 
intact. 

Based on the description of exemption written in 7 CFR 340.1c these 3 GM Petunia varieties should not 
be regulated under 7 CFR 340 as they carry the same modification as described in petition 19-099-01p for 
which the APHIS Deputy Administrator granted the nonregulated status to the filed Westhoff A1-DFR 
petunia varieties.   
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1) General information about the Petunia genus 
Garden petunia (Petunia x hybrida) is a commercially cultivated crop which has been derived from an 
initial cross between Petunia integrifolia and Petunia axilaris leading back to 1834 (Sink, 1984). Since 
this initial hybridization in 1834, private and professional breeders have created a wealth of genetic 
diversity in this ornamental plant leading to various plant habits, flower colors and flower types. A 
significant lack in the natural variation present in this crop was a bright orange color (Westhoff, 2019). 

Knowledge of pollination of Petunia is based on studies in the parental species of this hybrid and shows 
that natural pollination can be facilitated through a range of pollinators, however, due to the flower type 
of Petunia x hybrida, it is expected that natural pollination would be most affected by bee pollination 
(Westhoff, 2019). 

Distribution of the crop is limited by environmental conditions. Climate regions which include periods of 
frost are highly unlikely to promote weediness of this somewhat tropical crop. Even in climate regions 
which resemble the region of origin (South America, on the border of Brazil, Argentina and Uruguay, 
Turchetto et al., 2019) of Petunia, like Florida, Petunia plants have not become weedy in their 
distribution. Dispersal of the crop through seeds is, although not impossible, unlikely as seed dispersal of 
Petunia plants is not a readily seen phenomenon in the US (Westhoff, 2019). Pollen dispersal possess a 
more likely form of gene flow for Petunia, however, gene flow of traits from Petunia to other (native or 
non-native) species in the US is deemed unlikely as hybridization with the closest relative of Petunia x 
hybrida (i.e. Calibrachoa) is not a hybridization which occurs without extensive human intervention 
(Westhoff, 2019). 

 

2) Genetic engineering of flower color in Petunia 
Flower color, a pivotal trait for ornamental breeding, is determined through a complex biological process 
which is driven by several biosynthesis pathways. In these pathways, precursor compounds are processed 
into the floral pigments flavonoids, carotenoids and/or betalains (Westhoff, 2019). During these 
biosynthesis pathways, multiple enzymes and derivatives play crucial roles in determining the final flower 
color. In Petunia, anthocyanins, flavonols and carotenoids are the pigments responsible for determining 
flower color. Anthocyanins consist of three groups of which the cyanidin and delphinidin derivatives are 
produced in Petunia, while pelargonidin is not (Meyer et al., 1987), see picture 1. This anthocyanin 
production is responsible for the availability of natural flower colors in Petunia as delphinidins produce 
variations of blue color (prevalent in Petunia), cyanidins lead to red or pink colors (also prevalent in 
Petunia), while pelargonidins produce orange or brick red color (lacking in the original commercial 
Petunia genepool). 
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Picture 1: Biosynthesis pathways for anthocyanidins Cyanidin, Pelargonidin and Delphinidin (from Westhoff, 
2019). 

Meyer et al. (1987) studied the anthocyanin pathway in Petunia and traced the lack of orange/brick red 
flower color back to the dihydroflavonol 4-reductase (DFR) gene. By genetic modification, Mayer et al. 
(1987) introduced the DFR gene from Maize into Petunia. The resulting GM A1-DFR Petunias showed to 
restore the production of Pelargonidin leading to orange and red flower color phenotypes previously not 
seen in Petunia. 
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Box 1: Above the p35A1 vector is presented (taken from 
Westhoff, 2019) as published by Meyer et al. (1987). This 
vector shows the presence of the CaMV35s promoter, along 
with the type 2 A1 gene of Zea mays, whose transcription is 
terminated by the 35S terminator. To allow for the fast 
selection of transformants, kanamycin resistance through the 
NPII gene is used. Expression of the NPII gene is governed 
by the nopaline synthase promoter (pnos) and the ocs poly A 
gene. Different loci of the vector can be used to screen for 
the presence or absence of the p35A1 vector. 

3) Identification of A1-DFR Petunias on the global commercial market 
As described in the Plant Pest Risk Assessment 
related to petition 19-099-01p (USDA-APHIS, 
2020), Petunias resulting from the A1-DFR 
genetic modification were reported to have been 
trialed in Florida in 1992 (Oud et al., 1993). After 
this publication in 1993, no reports on trialing or 
commercialization of A1-DFR can be identified 
until early 2017 (Bashandy & Teeri, 2017). In 
2017, Bashandy & Teeri published the finding of 
unauthorized A1-DFR Petunias on the global 
commercial market. They initially identified 
plants of the variety “Bonnie Orange” at the 
railways station in Helsinki to be genetically 
modified, after which a global scale screen of 
orange Petunia varieties exposed the unintended 
commercialization of GM Petunias on the global 
market. As this release of GM Petunias was 
unknown to Petunia breeding companies, the 
unintended sales of GM Petunias came to an 
abrupt end in 2017. Commercial Petunia breeding 
companies pulled their GM varieties off the 
market, substantiated by tests confirming the 
presence of absence of the p35A1 vector in 
commercial Petunias (see box 1). Although the 
direct link between the GM Petunias identified in 
2017 and the reports of Meyer et al. (1987) 
cannot be made, Westhoff (2019) convincingly presented data claiming the link between their petitioned 
varieties and the original publication of Meyer et al. (1987). Westhoff (2019) provided sequence 
information of 11 GM Petunias which confirms the decent of these GM varieties reported by Westhoff 
(2019) from the original publication by Meyer et al. (1987). This conclusion was further substantiated by 
MinION results obtained for various commercial varieties (including Dümmen Orange Variety Potunia 
Plus Papaya 40257) obtained for the vector region (Fraiture et al., 2019). 

4) Granting of nonregulated status to A1-DFR Petunias by APHIS 
In their Petition paper, Westhoff (2019) provides data to substantiate the descendance of the GM Petunia 
varieties from Meyer et al.’s A1-DFR Petunias. Additionally, Westhoff provides data showing the limited 
risk of the previously commercialized GM Petunias to the US market and Flora & Fauna in the US. The 
potential risks of A1-DFR Petunias were assessed by the USDA (USDA-APHIS, 2020) for impacts on (1) 
Plant Pests & Diseases, (2) Organisms beneficial to Agriculture, (3) Weediness, (4) Weediness after 
outcrossing (5) Agriculture or Cultivation and (6) Geneflow. Based on this Risk Assessment, the USDA 
decided that A1-DFR Petunias will be deregulated under 7 CFR part 340 (USDA-APHIS, 2021). 



Confirmation of exemption Petunia A1-DFR varieties 
 

Dümmen NA, Inc.  Page 9 of 18 

Table 1: The table below shows the tests performed by Planton® to prove the 
presence or absence of GM constructs in Dümmen Orange petunia plant 
accessions (both commercial and non-commercial plants). Details of the 
methods can be found under the test number at the Deutsche 
Akkreditierungsstelle (www.dakks.de). 

Test-Nr. / No. Method LOD 
PLA-SOP0020 35S, realtime PCR 0.1% 
PLA-SOP0022 nptII, realtime PCR 0.1% 
PLA-SOP0911 P-NOS, realtime PCR 0.1% 
PLA-SOP0912 P-NOS-NPTII, realtime PCR 0.1% 
 

In this document we provide data that three GM Petunia varieties of Dümmen Orange also decent from 
the A1-DFR Petunias genetically modified by Meyer et al. (1987) and thus should be exempt from 
regulation under 7 CFR 340.1c. 

 

5) Data supporting exemption of varieties 40257, 40537 and 40794 
After the finding of the 
unintended release of GM 
Petunias on the global 
comercial market 
(Bashandy & Teeri, 
2017), Dümmen Orange 
partnered with Planton® 
GmbH, a Germany-based 
testing and biotechnology 
Company, to test all 
Dümmen Orange Petunia 
varieties for the presence 
or absence of the p35A1 
vector used by Meyer et al. (1987), see box 1. In total, 730 Petunia accessions were tested by Dümmen 
Orange in 2017 for the presence of the p35A1 vector based on results for 35S, nptII, P-NOS and P-NOS-
NPTII (see table 1). Out of these 730 accessions, 128 accessions were found to be positive for all 4 test of 
the p35A1 vector (see Appendix 8.4 for 3 certificates). Never were recombinants found in the positive 
tests: when a positive test was retreived, all 4 tests for that plant accession were positive. In all 128 cases 
of the presence of the p35A1 vector, the flower phenotype resembled the effect of p35A1: all 128 plant 
accessions showed a bright orange, red, pink or neon flower color. 

Based on the positive test results of Planton®, Dümmen Orange GM Petunias were adequately destroyed 
except for copies of 40257, 40537 and 40794. Copies of these varieties were maintained in-vitro in a GM 
certified laboratory (Centro de Edafología y Biología Aplicada del Segura-Consejo Superior de 
Inventigaciones Científicas - CEBAS-CSIC). 

To further substantiate the fact that the remaining 3 GM Petunia varieties of Dümmen Orange are derived 
from the exempt A1-DFR Petunias produced by Meyer et al. (1987), we sequenced parts of the p35A1 
construct of these 3 varieties. Appendix 8.3 shows the sequence results for each variety for several parts 
of the p35A1 vector. All retrieved results show 100% sequence identify with the original p35A1 
construct. 

To test whether additional exogenous sequences may have been introduced into the remaining 3 GM 
varieties during the modification process, information about the transformation event is required. Since 
there is no absolute proof which original modification was performed to generate the GM Petunias, and 
because the 3 requested varieties are the product of generations of conventional breeding, this test for 
unintended exogenous sequences cannot be performed. If any exogenous sequences were introduced to 
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GM A1-DFR Petunias, their impact should resemble the level of impact as described in the Plant Pest 
Risk assessment performed for petition 19-099-01p and thus should be of no significant impact. 

 

6) Conclusion 
Based on the facts that no recombinant GM constructs were found while screening the entire Dümmen 
Orange Petunia genepool (all samples were always either positive for all 4 tested loci or negative for all 4 
tested loci) and the fact that sequence data retrieved across the p35A1 vector from the remaining GM 
Petunia varieties 40257, 40537 and 40794 showed 100% resemblance to the published p35A1 vector for 
those parts of the vector for which data was obtained, we are convinced that varieties 40257, 40537 and 
40794 have the same plant-trait-Mechanism of Action (MOA) combination as as a plant previously 
reviewed by APHIS and determined to be nonregulated in response to petition 19-099-01p (submitted 
prior to October 1, 2021), pursuant to § 340.6 of the previous regulations found at 7 CFR part. 
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8) Appendix 
 

8.1) Variety description 
Species: Petunia hybrida (Petunia axillaris x Petunia integrifolia) 
Variety: 40257 (Potunia Plus Papaya), US plant patent file nr: 22.910, granted 31.07.2012. PI TT08-
003356-002 
Variety: 40537 (Fortunia Red). PI TT12-001418-002 
Variety: 40794 (Surprise Red). PI TT13-004738-013  
  
All 3 Petunia varieties have an orange or bright orange colour. 
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8.2) Sequence information of the original vector p35A1 
Shown below, the DNA sequence of the p35A1 backbone fragments and the A1 gene found integrated in 
the genome sequence of the GE petunia*. From document: Westhoff Vertriebsges.mbH, revised petition 
19-099-01p. 
 
*Description of the highlighted sequence regions: 
CaMV 35S promoter 
Zea mays A1 gene for dihydroglavonol 4-reductase 
Transposon Cin4-1 of maize 
35S Terminator 
>___> and <___< shows the orientation of used primers to generate PCR-amplicons resulting in data 
shown in Appendix 8.3 

TCCCATGGAGTCAAAGATTCAAATAGAGGA>CCTAACAGAACTCGCCGTAAAGAC>TGGCGAACAGTTCA
TACAGAGTCTCTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACGCTTGT
CTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTA
ATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGG
AAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAG
TGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAG
ACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCTCTA>GAGAA
TTCCAGCTGCTCACTCAG>TCCTGCGCAAGAGCTCGCTCTCGGAGAAAAAAACGCGGGAGGCGATAATGG
AGGGAGGTGCCGGTGCGAGCGAGAAAGGGACGGTGCTGGTCACGGGGGCGTCGGGCTTCGCCGGCTCCTG
GCTCGTCATGAAGCTCCTCCAGGCCGGCTACACCGTCCGGGCGACCGTGCGCGATCCCGCGAACGTTGGG
AAGACGAAGCCATTGATGGACCTTCCCGGAGCAACGGAGCGCCTGT<CCATATGGAAAGCCGACCTG<GC
GGAGGAAGGCAGCTTCCACGACGCCATCAGGGGCTGCACCGGCGTCTTCCACGTCGCCACGCCCATGGAC
TTCCTGTCCAAAGACCCTGAGAATGAGGTAATCAAGCCGACGGTGGAAGGGATGATAAGCATCATGCGGG
CATGCAAGGAGGCCGGCACCGTGCGGCGCATCGTCTTCACTTCCTCCGCCGGGACGGTCAACCTGGAGGA
GCGGCAGAGGCCCGTCTACGACGAGGAAAGCTGGACCGACGTCGACTTCTGCCGTCGCGTCAAGATGACA
GGATGGATGTACTTCGTGTCTAAAACCCTGGCGGAGAAGGCGGCCCTGGCGTACGCGGCGGAGCACGGCC
TGGACCTGGTCACCATCATCCCGACGCTCGTGGTCGGCCCGTTCATCAGCGCGTCCATGCCGCCCAGCCT
CATCACCGCGCTGGCGCTCATCACGGGGAACGCGC>CGCACTACTCGATCCTCAAGC>AGGTGCAGCTCA
TCCACCTCGACGACCTCTGCGACGCCGAGATCTTCCTCTTCGAGAACCCGGCCGCGGCCGGGCGCTACGT
TTGCTCCTCGCACGACGTCACCATCCACGGCCTCGCCGCCATGCTCAGGGATAGGTACCCCGAGTACGAC
GTCCCGCAGAGGTTCCCCGGGATCCAGGACGACCTCCAGCCGGTGCG<CTTCTCGTCCAAGAAGCTCCAG
<GACCTCGGGTTCACCTTCAGGTACAAGACGCTGGAGGACATGTTCGACGCCGCCATCCGGACTTGCCAG
GAGAAGGGCCTCATCCCCCTCGCCACTGCCGCCGGAGGGGACGGCTTTGCCTCGGTGCGCGCACCCGGCG
AGACGGAGGCGACGATTGGCGCTTAGGCAACGATCCCCCGGCTCTCCCCGTCGATATGATGCAATCAGCT
ATCTATCTCTTGTTTGCCAAAAAAAATAAGGGAGGTCTTGGCATACTCGATCTAGAGCGCTTTGCAAGAG
CGTTAAGGCTTAGATGACTATGGCTACGATGGACGAATAGAGACAAAGCATGGACTGGGTTGCAATTAAA
AAAAAAAAAAAAAAGGAATTCTCTAGAGTCGACCTGCAGGCATGCCCGCTGAAATCACCAGTCTCTCTCT
ACAAATCTATCTCTCTCTATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGT
TTCGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATA
AAATTTCTAATT<CCTAAAACCAAAATCCAGGGGTAC<CGAGCTC 
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8.3) Sequence information of varieties 40257, 40537 and 40794 
Data in Appendix 8.3 were obtained by Sanger sequencing 3 amplicons per sample (primer sites indicated 
in Appendix 8.2). The sequence below shows the original sequence of p35A1. The highlighted purple are 
those parts of the vector for which data was obtained for that sample. Highlighted grey regions of the 
vector did not result in quality data for that sample. In all cases, the highlighted purple sequences 
resemble the sequence of the vector p35A1 for 100%. 

Sample 1 = 40257 

TCCCATGGAGTCAAAGATTCAAATAGAGGACCTAACAGAACTCGCCGTAAAGACTGGCGAACAGTTCATA
CAGAGTCTCTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACGCTTGTCT
ACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAAT
ATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAA
GGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTG
GTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAA
GCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGAC
CCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCTCTAGAGAATTC
CAGCTGCTCACTCAGTCCTGCGCAAGAGCTCGCTCTCGGAGAAAAAAACGCGGGAGGCGATAATGGAGGG
AGGTGCCGGTGCGAGCGAGAAAGGGACGGTGCTGGTCACGGGGGCGTCGGGCTTCGCCGGCTCCTGGCTC
GTCATGAAGCTCCTCCAGGCCGGCTACACCGTCCGGGCGACCGTGCGCGATCCCGCGAACGTTGGGAAGA
CGAAGCCATTGATGGACCTTCCCGGAGCAACGGAGCGCCTGTCCATATGGAAAGCCGACCTGGCGGAGGA
AGGCAGCTTCCACGACGCCATCAGGGGCTGCACCGGCGTCTTCCACGTCGCCACGCCCATGGACTTCCTG
TCCAAAGACCCTGAGAATGAGGTAATCAAGCCGACGGTGGAAGGGATGATAAGCATCATGCGGGCATGCA
AGGAGGCCGGCACCGTGCGGCGCATCGTCTTCACTTCCTCCGCCGGGACGGTCAACCTGGAGGAGCGGCA
GAGGCCCGTCTACGACGAGGAAAGCTGGACCGACGTCGACTTCTGCCGTCGCGTCAAGATGACAGGATGG
ATGTACTTCGTGTCTAAAACCCTGGCGGAGAAGGCGGCCCTGGCGTACGCGGCGGAGCACGGCCTGGACC
TGGTCACCATCATCCCGACGCTCGTGGTCGGCCCGTTCATCAGCGCGTCCATGCCGCCCAGCCTCATCAC
CGCGCTGGCGCTCATCACGGGGAACGCGCCGCACTACTCGATCCTCAAGCAGGTGCAGCTCATCCACCTC
GACGACCTCTGCGACGCCGAGATCTTCCTCTTCGAGAACCCGGCCGCGGCCGGGCGCTACGTTTGCTCCT
CGCACGACGTCACCATCCACGGCCTCGCCGCCATGCTCAGGGATAGGTACCCCGAGTACGACGTCCCGCA
GAGGTTCCCCGGGATCCAGGACGACCTCCAGCCGGTGCGCTTCTCGTCCAAGAAGCTCCAGGACCTCGGG
TTCACCTTCAGGTACAAGACGCTGGAGGACATGTTCGACGCCGCCATCCGGACTTGCCAGGAGAAGGGCC
TCATCCCCCTCGCCACTGCCGCCGGAGGGGACGGCTTTGCCTCGGTGCGCGCACCCGGCGAGACGGAGGC
GACGATTGGCGCTTAGGCAACGATCCCCCGGCTCTCCCCGTCGATATGATGCAATCAGCTATCTATCTCT
TGTTTGCCAAAAAAAATAAGGGAGGTCTTGGCATACTCGATCTAGAGCGCTTTGCAAGAGCGTTAAGGCT
TAGATGACTATGGCTACGATGGACGAATAGAGACAAAGCATGGACTGGGTTGCAATTAAAAAAAAAAAAA
AAAAGGAATTCTCTAGAGTCGACCTGCAGGCATGCCCGCTGAAATCACCAGTCTCTCTCTACAAATCTAT
CTCTCTCTATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATG
TGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAA
TTCCTAAAACCAAAATCCAGGGGTACCGAGCTC 
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Sample 2: 40537 
TCCCATGGAGTCAAAGATTCAAATAGAGGACCTAACAGAACTCGCCGTAAAGACTGGCGAACAGTTCATA
CAGAGTCTCTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACGCTTGTCT
ACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAAT
ATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAA
GGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTG
GTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAA
GCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGAC
CCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCTCTAGAGAATTC
CAGCTGCTCACTCAGTCCTGCGCAAGAGCTCGCTCTCGGAGAAAAAAACGCGGGAGGCGATAATGGAGGG
AGGTGCCGGTGCGAGCGAGAAAGGGACGGTGCTGGTCACGGGGGCGTCGGGCTTCGCCGGCTCCTGGCTC
GTCATGAAGCTCCTCCAGGCCGGCTACACCGTCCGGGCGACCGTGCGCGATCCCGCGAACGTTGGGAAGA
CGAAGCCATTGATGGACCTTCCCGGAGCAACGGAGCGCCTGTCCATATGGAAAGCCGACCTGGCGGAGGA
AGGCAGCTTCCACGACGCCATCAGGGGCTGCACCGGCGTCTTCCACGTCGCCACGCCCATGGACTTCCTG
TCCAAAGACCCTGAGAATGAGGTAATCAAGCCGACGGTGGAAGGGATGATAAGCATCATGCGGGCATGCA
AGGAGGCCGGCACCGTGCGGCGCATCGTCTTCACTTCCTCCGCCGGGACGGTCAACCTGGAGGAGCGGCA
GAGGCCCGTCTACGACGAGGAAAGCTGGACCGACGTCGACTTCTGCCGTCGCGTCAAGATGACAGGATGG
ATGTACTTCGTGTCTAAAACCCTGGCGGAGAAGGCGGCCCTGGCGTACGCGGCGGAGCACGGCCTGGACC
TGGTCACCATCATCCCGACGCTCGTGGTCGGCCCGTTCATCAGCGCGTCCATGCCGCCCAGCCTCATCAC
CGCGCTGGCGCTCATCACGGGGAACGCGCCGCACTACTCGATCCTCAAGCAGGTGCAGCTCATCCACCTC
GACGACCTCTGCGACGCCGAGATCTTCCTCTTCGAGAACCCGGCCGCGGCCGGGCGCTACGTTTGCTCCT
CGCACGACGTCACCATCCACGGCCTCGCCGCCATGCTCAGGGATAGGTACCCCGAGTACGACGTCCCGCA
GAGGTTCCCCGGGATCCAGGACGACCTCCAGCCGGTGCGCTTCTCGTCCAAGAAGCTCCAGGACCTCGGG
TTCACCTTCAGGTACAAGACGCTGGAGGACATGTTCGACGCCGCCATCCGGACTTGCCAGGAGAAGGGCC
TCATCCCCCTCGCCACTGCCGCCGGAGGGGACGGCTTTGCCTCGGTGCGCGCACCCGGCGAGACGGAGGC
GACGATTGGCGCTTAGGCAACGATCCCCCGGCTCTCCCCGTCGATATGATGCAATCAGCTATCTATCTCT
TGTTTGCCAAAAAAAATAAGGGAGGTCTTGGCATACTCGATCTAGAGCGCTTTGCAAGAGCGTTAAGGCT
TAGATGACTATGGCTACGATGGACGAATAGAGACAAAGCATGGACTGGGTTGCAATTAAAAAAAAAAAAA
AAAAGGAATTCTCTAGAGTCGACCTGCAGGCATGCCCGCTGAAATCACCAGTCTCTCTCTACAAATCTAT
CTCTCTCTATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATG
TGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAA
TTCCTAAAACCAAAATCCAGGGGTACCGAGCTC 
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Sample 3: 40794 
TCCCATGGAGTCAAAGATTCAAATAGAGGACCTAACAGAACTCGCCGTAAAGACTGGCGAACAGTTCATA
CAGAGTCTCTTACGACTCAATGACAAGAAGAAAATCTTCGTCAACATGGTGGAGCACGACACGCTTGTCT
ACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAAT
ATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAA
GGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTG
GTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAA
GCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGAC
CCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACAGGGTACCCGGGGATCCTCTAGAGAATTC
CAGCTGCTCACTCAGTCCTGCGCAAGAGCTCGCTCTCGGAGAAAAAAACGCGGGAGGCGATAATGGAGGG
AGGTGCCGGTGCGAGCGAGAAAGGGACGGTGCTGGTCACGGGGGCGTCGGGCTTCGCCGGCTCCTGGCTC
GTCATGAAGCTCCTCCAGGCCGGCTACACCGTCCGGGCGACCGTGCGCGATCCCGCGAACGTTGGGAAGA
CGAAGCCATTGATGGACCTTCCCGGAGCAACGGAGCGCCTGTCCATATGGAAAGCCGACCTGGCGGAGGA
AGGCAGCTTCCACGACGCCATCAGGGGCTGCACCGGCGTCTTCCACGTCGCCACGCCCATGGACTTCCTG
TCCAAAGACCCTGAGAATGAGGTAATCAAGCCGACGGTGGAAGGGATGATAAGCATCATGCGGGCATGCA
AGGAGGCCGGCACCGTGCGGCGCATCGTCTTCACTTCCTCCGCCGGGACGGTCAACCTGGAGGAGCGGCA
GAGGCCCGTCTACGACGAGGAAAGCTGGACCGACGTCGACTTCTGCCGTCGCGTCAAGATGACAGGATGG
ATGTACTTCGTGTCTAAAACCCTGGCGGAGAAGGCGGCCCTGGCGTACGCGGCGGAGCACGGCCTGGACC
TGGTCACCATCATCCCGACGCTCGTGGTCGGCCCGTTCATCAGCGCGTCCATGCCGCCCAGCCTCATCAC
CGCGCTGGCGCTCATCACGGGGAACGCGCCGCACTACTCGATCCTCAAGCAGGTGCAGCTCATCCACCTC
GACGACCTCTGCGACGCCGAGATCTTCCTCTTCGAGAACCCGGCCGCGGCCGGGCGCTACGTTTGCTCCT
CGCACGACGTCACCATCCACGGCCTCGCCGCCATGCTCAGGGATAGGTACCCCGAGTACGACGTCCCGCA
GAGGTTCCCCGGGATCCAGGACGACCTCCAGCCGGTGCGCTTCTCGTCCAAGAAGCTCCAGGACCTCGGG
TTCACCTTCAGGTACAAGACGCTGGAGGACATGTTCGACGCCGCCATCCGGACTTGCCAGGAGAAGGGCC
TCATCCCCCTCGCCACTGCCGCCGGAGGGGACGGCTTTGCCTCGGTGCGCGCACCCGGCGAGACGGAGGC
GACGATTGGCGCTTAGGCAACGATCCCCCGGCTCTCCCCGTCGATATGATGCAATCAGCTATCTATCTCT
TGTTTGCCAAAAAAAATAAGGGAGGTCTTGGCATACTCGATCTAGAGCGCTTTGCAAGAGCGTTAAGGCT
TAGATGACTATGGCTACGATGGACGAATAGAGACAAAGCATGGACTGGGTTGCAATTAAAAAAAAAAAAA
AAAAGGAATTCTCTAGAGTCGACCTGCAGGCATGCCCGCTGAAATCACCAGTCTCTCTCTACAAATCTAT
CTCTCTCTATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTTCGCTCATG
TGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAA
TTCCTAAAACCAAAATCCAGGGGTACCGAGCTC 
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8.4) GM test certificates 
Variety 40257 
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Variety 40537 
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Variety 40794 
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