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Elite Event EE-GM4 and Methods and Kits for Identifying Such Event in 
Biological Samples

Cross Reference to Related Applications

This application claims the benefit of U.S. Provisional Application Serial No. 62/437,862, filed 

December 22, 2016, U.S. Provisional Application Serial No. 62/481,292, filed April 4, 2017, and 

U.S. Provisional Application Serial No. 62/487,707, filed April 20, 2017, the contents of which 

are herein incorporated by reference in their entirety.

Field of the Invention

This invention relates to novel nucleic acids and transgenic soybean plants, plant material and 

seeds, characterized by harboring a specific transformation event, particularly by the presence of 

genes conferring nematode resistance and herbicide tolerance, at a specific location in the soybean 

genome. The soybean plants of the invention combine the nematode resistance and herbicide 

tolerance phenotype with an agronomic performance, genetic stability and functionality in 

different genetic backgrounds equivalent to the corresponding non-transformed soybean genetic 

background in the absence of HPPD inhibitor herbicide(s) or nematode infestation. This invention 

further provides methods and kits for identifying the presence of plant material comprising 

specifically transformation event EE-GM4 in biological samples.

Background of the Invention

The phenotypic expression of a transgene in a plant is determined both by the structure of the gene 

or genes itself and by its or their location in the plant genome. At the same time the presence of 

the transgenes or “inserted T-DNA” at different locations in the genome will influence the overall 

phenotype of the plant in different ways. The agronomically or industrially successful introduction 

of a commercially interesting trait in a plant by genetic manipulation can be a lengthy procedure 

dependent on different factors. The actual transformation and regeneration of genetically
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transformed plants are only the first in a series of selection steps, which include extensive genetic

characterization, introgression, and evaluation in field trials, eventually leading to the selection of

an elite event.

The unequivocal identification of an elite event is becoming increasingly important in view of 

discussions on Novel Food/Feed, segregation of GMO and non-GMO products and the 

identification of proprietary material. Ideally, such identification method is both quick and simple, 

without the need for an extensive laboratory set-up. Furthermore, the method should provide 

results that allow unequivocal determination of the elite event without expert interpretation, but 

which hold up under expert scrutiny if necessary. Specific tools for use in the identification of 

elite event EE-GM4 in biological samples are described herein.

In this invention, EE-GM4 has been identified as an elite event from a population of transgenic 

soybean plants in the development of nematode resistant soybean (Glycine max) comprising a gene 

coding for 4-hydroxy phenylpyruvate dioxygenase (HPPD) inhibitor tolerance combined with a 

gene conferring resistance to nematodes, each under control of a plant-expressible promoter.

Planting nematode resistant and herbicide tolerant soybean EE-GM4 varieties provides growers 

with new options for nematode and weed control, using HPPD inhibitor herbicides such as 

isoxaflutole (IFT), topramezone or mesotrione (MST) herbicide. HPPD inhibitor herbicides offer 

an alternative weed control option for the soybean grower to help manage problem weed species 

and as an alternative mode of action tool to help slow the spread of herbicide resistant weeds.

Soybean cyst nematode (SCN) Heterodera glycines (Ichinohe), a worldwide problem for soybean 

production, is a continuing threat to producers. Since its first detection in the US in 1954 from a 

single county in North Carolina, SCN has spread to nearly every soybean-producing state in the 

United States and is estimated to cause more than $1.2 billion in annual yield losses in the US, 

making it the most damaging soybean pathogen there. SCN was first detected in Brazil in the early 

1990s and has since spread throughout South America, and is one of the most important pathogens 

in Brazil causing losses in practically all Brazilian growing regions. Similarly, SCN continues to 

spread across soybean producing regions of China with detection in 15 provinces and yield loss
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estimates of more than $120 million. A multi-year study in the state of Iowa, USA (2001 to 2015) 

where almost all SCN-resistant soybean varieties contain SCN resistance from PI 88788, found 

that the virulence of SCN populations increased over the years, resulting in increased end-of- 

season SCN population densities and reduced yields of SCN-resistant soybean varieties with the 

PI88788 source of resistance (Mitchum (2016), Phytopathology 106(12):1444-1450, Allen et al. 

(2017) Plant Health Progr. 18:19-27, Arias et al. (2017) 

www.researchgate.net/publication/266907703_RESlSTANCE_TO_SOYBEAN_CYST_NEMATODE_GE  

NETICS_AND_BREEDING_IN_BRAZIL; McCarville et al. (2017) Plant Health Progress 18 :146-155).

The root lesion nematode Pratylenchus brachyurus has become an increasingly important 

pathogen of soybean. It has a broad host range and is widely distributed in tropical and subtropical 

regions, especially in Brazil, Africa, and the Southern United States. Pratylenchus brachyurus has 

become a concern among cotton and soybean growers in the Brazilian Cerrado region and is 

considered the main nematode pathogen of soybean in the region. In soybean, this nematode can 

reduce yields 30 to 50%, with greater damage being observed on sandy soils. The use of resistant 

soybean varieties would be the best way to control this nematode, however, P. brachyurus- 

resistant soybean varieties have not been identified to date. Although several soybean genotypes 

have been studied for Pratylenchus brachyurus resistance, and some cultivars identified with 

increased tolerance, breeding resistant cultivars against P.brachyurus is difficult due to the fact 

that this nematode is polyphagous and lacks a close interaction with its hosts (Machado (2014) 

Current Agricultural Science and Technology 20:26-35; Antonio et al. (2012) Soil productivity 

losses in area infested by the nematoid of the root lesions in Vera, MT. In: Brazilian Congress of 

Soy, 6, 2012, Cuiaba. Abstracts. Londrina: Embrapa Soja, 4pp; Rios et al. (2016) Ciencia Rural 

46:580-584; Lima et al., 2017, Chapter 6 in the book: Soybean - The Basis of Yield, Biomass and 

Productivity; Edited by Minobu Kasai, ISBN 978-953-51-3118-2, Print ISBN 978-953-51-3117

5, InTech; Inomoto et al. (2011) Sucessao de culturas sob pivo central para controle de 

fitonematoides: variacao populacional, patogenicidade e estimativa de perdas. Tropical Plant 

Pathology 36:178-185).

It is known that protecting plants against nematodes such as SCN can help plants to better cope 

with other stresses such as soil composition/content, weather conditions, pathogen stress, herbicide 
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applications, etc.. Particularly when such other stresses give a phenotype that is easily seen, such 

as chlorosis/yellowing of leaves, the effect of SCN control is more easy to see while otherwise 

SCN infestation is often not “visible” to the grower. E.g., when soybean plants have Sudden Death 

Syndrome (SDS) or Iron Deficiency Chlorosis (IDC), protection from SCN will result in plants 

that are greener or have less severe SDS/IDC symptoms. Despite extensive research and variety 

screening efforts, iron deficiency remains a challenge in large soybean production areas in the 

North Central U.S. The importance of this problem has increased due to expanded soybean 

production on soils susceptible to iron deficiency and to possible interactions with cropping system 

changes. Iron deficiency occurs in soils with high pH and carbonates, but the expression of iron 

deficiency is highly variable in space due to interactions with spatially variable soil properties such 

as moisture content, salinity, availability of iron, and other micronutrient and metal 

concentrations. Further, iron deficiency expression interacts with biotic factors such as nitrogen 

fixation, pests, diseases and with management induced stresses such as herbicide application. 

Variety selection is the most important means to manage iron deficiency, but selecting varieties is 

complicated by a large genotype by environment interaction related to chlorosis tolerance (Hansen 

et al. (2004) Soil Sci. Plant Nutr. 50(7):983-987).”

Sudden death syndrome (SDS) of soybean was first discovered in 1971 in Arkansas and since then 

has been confirmed throughout most soybean-growing areas of the USA. SDS is a fungal disease 

that also occurs in a disease complex with the soybean cyst nematode (SCN). SDS is among the 

most devastating soil-borne diseases of soybean in the USA. When this disease occurs in the 

presence of SCN, symptoms occur earlier and are more severe. SDS is caused by soil-bome fungi 

within a group of the Fusarium solani species complex. In North America, Fusarium virguliforme, 

formerly Fusarium solani f. sp. glycines, is the causal agent. In South America, F. brasiliense, F. 

cuneirostrum, F. tucumaniae, and F. virguliforme cause SDS symptoms. Although soybean 

cultivars that are less susceptible to SDS have been developed, no highly resistant cultivars are 

available. The fungus may infect roots of soybean seedlings soon after planting, but above ground 

symptoms of SDS rarely appear until soybean plants have reached reproductive stages. The fungus 

produces toxins in the roots that are translocated to the leaves. The first noticeable symptoms of 

SDS are yellowing and defoliation of upper leaves. If the disease develops early in the season, 

flowers and young pods will abort. When the disease develops later, the plant will produce fewer 

4
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seeds per pod or smaller seeds. The earlier severe disease develops, the more the yield is reduced. 

Because the SDS fungus can persist in soil for long periods, larger areas of a field will show 

symptoms of the disease each growing season until most of the field is affected (Westphal et al. 

(2008). Sudden Death Syndrome of Soybean. The Plant Health Instructor. DOI:10.1094/PHI-I- 

2008-0102-01, 

www.apsnet.org/edcenter/intropp/lessons/fungi/ascomycetes/Pages/SuddenDeath.aspx ).

Currently, no soybean plants genetically engineered for nematode resistance are commercialized. 

Soybean plants comprising one or more herbicide tolerance genes have been disclosed in the art. 

W02006/130436 describes a glyphosate tolerant soybean event comprising an epsps gene, and 

W02011/034704 describes a dicamba-tolerant soybean event. WO2012/082548 describes 

soybean plants comprising both an hppd and pat gene. WO2011/063411 describes a soybean event 

with tolerance to HPPD inhibitors and glyphosate, while WO2011/063413 describes soybean 

plants with tolerance to HPPD inhibitors, glufosinate and glyphosate. WO2011/066384 describes 

a soybean event with tolerance to 2,4-D and glufosinate, while WO2012/075426 describes a 

soybean event with tolerance to 2,4-D, glufosinate and glyphosate and WO2017/059795 describes 

a soybean event with tolerance to glyphosate. W02009/064652 describes a soybean event with 

resistance to lepidopteran insects, and WO2013/016527 describes a soybean event with resistance 

to lepidopteran insects and glufosinate tolerance.

HPPD genes and proteins that confer improved tolerance to HPPD inhibitor herbicides have been 

disclosed e.g., in WO2015138394, WO2015135881, WO2014043435, and nematicidal activity of 

Cry proteins has been described in, e.g., W02010027805, W02010027809, W02010027804, 

W02010027799, W02010027808 and in W02007147029.

None of the prior art disclosures teach or suggest an elite event in soybean comprising a nematode

active Cry gene, and certainly not an elite event in soybean comprising a nematode-active Cry 

gene combined with a gene conferring tolerance to HPPD inhibitors.

It is known in the art that getting a commercial elite transformation event in soybean plants with 

acceptable agronomic performance is by no means straightforward.
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Summary of the Preferred Embodiments of the Invention

This invention provides a nucleic acid encoding a Cryl4Ab-l protein, such as the cryl4Ab-l.b 

coding sequence of SEQ ID No. 7 or a sequence encoding a nematicidal Cryl4Ab protein having 

at least 95, 96, 97, 98, or at least 99 % sequence identity to SEQ ID No.7. Also provided herein is 

a nucleic acid encoding an HPPD-4 protein, such as the hppdPf-4Pa coding sequence of SEQ ID 

No. 9 or a sequence having at least 95, 96, 97, 98, or at least 99 % sequence identity to SEQ ID 

No. 9, wherein said sequence encodes an HPPD protein providing tolerance to HPPD inhibitor 

herbicides when expressed in a plant. Also provided herein are a chimeric cryl4Ab-l.b gene 

comprising the sequence of SEQ ID No. 11 from nucleotide position 131 to nucleotide position 

5276, or the complement thereof, or a chimeric cryl4Ab-l.b gene comprising the sequence of SEQ 

ID No. 11 from nucleotide position 412 to nucleotide position 3969 operably-linked to a plant- 

expressible promoter, or a sequence encoding a nematicidal Cryl4Ab protein having at least 95, 

96, 97, 98, or at least 99 % sequence identity to the sequence of SEQ ID No. 11 from nucleotide 

position 131 to nucleotide position 5276, or the complement thereof, or to the sequence of SEQ 

ID No. 11 from nucleotide position 412 to nucleotide position 3969 (when operably-linked to a 

plant-expressible promoter). Further provided herein is a chimeric hppdPf-4Pa gene comprising 

the sequence of SEQ ID No. 11 from nucleotide position 5382 to nucleotide position 7621, or the 

complement thereof, or comprising the sequence of SEQ ID No. 11 from nucleotide position 5589 

to nucleotide position 6665 operably-linked to a plant-expressible promoter, or a sequence having 

at least 95, 96, 97, 98, or at least 99 % sequence identity to the sequence of SEQ ID No. 11 from 

nucleotide position 5382 to nucleotide position 7621 or its complement, or to the sequence of SEQ 

ID No. 11 from nucleotide position 5589 to nucleotide position 6665 (when operably-linked to a 

plant-expressible promoter), wherein said sequence encodes an HPPD protein providing tolerance 

to HPPD inhibitor herbicides when expressed in a plant, as well as a nucleic acid comprising said 

chimeric cryl4Ab-l.b and said chimeric hppdPf-4Pa gene. These nucleic acids or genes are useful 

to transform plants such as soybean, cotton, com, rice, oilseed rape, and wheat, so that they control 

nematodes and/or have HPPD inhibitor herbicide tolerance.

6
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Also provided herein is a chimeric DNA molecule comprising the nucleotide sequence of SEQ ID 

No. 11 from nucleotide position 131 to nucleotide position 7941, or a nucleotide sequence having 

at least 95%, at least 96%, at least 97 %, at least 98 %, or at least 99 % sequence identity thereto. 

In one embodiment, this DNA molecule encodes a protein tolerant to an HPPD inhibitor and a 

protein negatively affecting plant pest nematodes, such as SCN, RKN or Pratylenchus spp. 

nematodes. In one embodiment, this chimeric DNA molecule encodes the protein of SEQ ID No. 

8 or a nematode control protein at least 99 % identical thereto and the protein of SEQ ID No. 10, 

or an HPPD inhibitor tolerant protein at least 99 % identical thereto. Also provided are plants, 

seeds, or cells, such as soybean plants, seeds, or cells, transformed to contain such a DNA 

molecule, and the use of such a DNA molecule to render plants or seeds, such as soybean plants 

or seeds, resistant to nematodes and tolerant to HPPD inhibitor herbicides.

The present invention relates to a transgenic soybean plant, plant part, seed, cell or tissue thereof, 

comprising, stably integrated into its genome, an expression cassette which comprises a nematode 

resistance gene comprising the coding sequence of the cryl4Ab-l.b gene and a herbicide tolerance 

gene comprising the coding sequence of the hppdPf-4Pa gene (both as described in Example 1.1 

herein and as represented in SEQ ID No. 7 and 9, respectively), which provide resistance to plant 

parasitic nematodes such as soybean cyst nematode and tolerance to an HPPD inhibitor herbicide 

such as isoxaflutole, topramezone or mesotrione. In the absence of HPPD inhibitor herbicide and 

nematode pressure, such soybean plant has an agronomic performance which is substantially 

equivalent to the non-transgenic isogenic line. When encountering soybean cyst nematode (SCN) 

pressure affecting plant performance in the field, the plants of the invention will have a superior 

agronomic phenotype compared to a non-transgenic plant. Also, in the presence of weeds, after 

application of an HPPD inhibitor herbicide to which tolerance is provided, the plants of the 

invention will have a superior agronomic phenotype compared to plants that were not treated with 

herbicides.

According to the present invention the soybean plant or seed, cells or tissues thereof comprise elite 

event EE-GM4. In one embodiment, elite event EE-GM4 comprises the sequence of any one of 

SEQ ID No. 1, 3, 5, or 24, or the sequence of any one of SEQ ID No. 2, 4, 6, or 25. In one 

embodiment, EE-GM4 comprises the sequence of any one of SEQ ID No. 1, 3, 5, or 24 and the 

7
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sequence of any one of SEQ ID No. 2, 4, 6, or 25, and the cryl4Ab-l.b coding sequence of SEQ 

ID No. 7 and the hppdPf-4Pa coding sequence of SEQ ID No. 9. In one embodiment, elite event 

EE-GM4 is a foreign DNA (or inserted T-DNA) inserted at a specific position in the soybean 

genome, as is contained in reference seed deposited at the ATCC under deposit number PTA- 

123624. In one embodiment, such inserted T-DNA in EE-GM4 comprises a chimeric Cryl4Ab- 

1-encoding gene and an HPPD-4-encoding gene. In another embodiment, said event is 

characterized by the 5’ junction sequence of SEQ ID No. 1 or 3, or by the 3’ junction sequence of 

SEQ ID No. 2 or 4; or by the 5’ junction sequence of SEQ ID No. 1 or 3, and by the 3’ junction 

sequence of SEQ ID No. 2 or 4. In one embodiment, genomic DNA containing EE-GM4, when 

analyzed using a polymerase chain reaction (“PCR” herein) with two primers comprising the 

nucleotide sequence of SEQ ID No. 12 and SEQ ID No. 13 respectively, yields a DNA fragment 

of 126 bp. In one embodiment, genomic DNA containing EE-GM4, when analyzed using PCR 

with two primers comprising the nucleotide sequence of SEQ ID No. 20 and SEQ ID No. 21 

respectively, yields a DNA fragment of 90 bp.

In one embodiment herein is provided a soybean plant, cell, plant part, seed or progeny thereof, 

each comprising elite event EE-GM4 in its genome, reference seed comprising said event having 

been deposited at the ATCC under deposit number PTA-123624. In one embodiment, a plant or 

seed comprising EE-GM4 is obtainable by propagation of and/or breeding with a soybean plant 

grown from the seed deposited at the ATCC under deposit number PTA-123624.

More specifically, the present invention relates to a transgenic soybean plant, plant part, pollen, 

seed, cell or tissue thereof, the genomic DNA of which is characterized by the fact that, when 

analyzed in PCR as described herein, using at least two primers directed to the region formed by 

a part of the 5’ or 3’ T-DNA flanking region of EE-GM4 and part of the inserted T-DNA, a 

fragment is amplified that is specific for event EE-GM4. The primers may be directed against the 

3’ T-DNA flanking region within SEQ ID NO: 6 or SEQ ID NO. 25 or soybean plant genomic 

DNA downstream thereof and contiguous therewith and the inserted T-DNA upstream thereof and 

contiguous therewith. The primers may also be directed against the 5’ T-DNA flanking region 

within SEQ ID NO: 5 or SEQ ID NO. 24 or soybean plant genomic DNA upstream thereof and 

contiguous therewith and the inserted T-DNA downstream of and contiguous therewith. In one 

8
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embodiment, such primers comprise or consist (essentially) of the nucleotide sequence of SEQ ID 

NO: 12 and SEQ ID NO: 13, or of SEQ ID No. 20 and SEQ ID No. 21, or of SEQ ID NO. 26 and 

SEQ ID NO. 28, or of SEQ ID NO. 27 and SEQ ID NO. 29, respectively (e.g., a primer pair 

comprising a primer containing at its extreme 3’ end the nucleotide sequence of SEQ ID NO: 12 

and a primer containing at its extreme 3’ end the nucleotide sequence of SEQ ID NO: 13, or a 

primer pair comprising a primer containing at its extreme 3’ end the nucleotide sequence of SEQ 

ID No. 20 and a primer containing at its extreme 3’ end the nucleotide sequence of SEQ ID No. 

21, or a primer pair comprising a primer containing at its extreme 3’ end the nucleotide sequence 

of SEQ ID NO: 26 and a primer containing at its extreme 3’ end the nucleotide sequence of SEQ 

ID NO: 28, or a primer pair comprising a primer containing at its extreme 3’ end the nucleotide 

sequence of SEQ ID NO: 27 and a primer containing at its extreme 3’ end the nucleotide sequence 

of SEQ ID NO: 29), and yield a DNA fragment of between 50 and 1000 bp, such as a fragment of 

126 bp or of 90 bp.

Reference seed comprising the elite event of the invention has been deposited at the ATCC under 

accession number PTA-123624. One embodiment of the invention is the elite event EE-GM4 as 

contained in seed deposited under accession number PTA-123624, which when introduced in a 

soybean plant will provide resistance to nematodes and tolerance to herbicides, particularly 

resistance to soybean cyst nematode (Heterodera glycines, “SCN” herein) and/or lesion nematode 

(lesion nematode as used herein refers to Pratylenchus spp. soybean pest nematodes, including but 

not limited to Pratylenchus brachyurus) and tolerance to HPPD inhibitors such as isoxaflutole, 

topramezone or mesotrione. The plants with EE-GM4 of this invention also control root knot 

nematode (root-knot nematode as used herein refers to Meloidogyne spp. soybean pest nematodes, 

including but not limited to Meloidogyne incognita, Meloidogyne arenaria, Meloidogyne hapla, or 

Meloidogyne javanica, or any combination thereof), reniform nematode (Rotylenchulus 

reniformis) and Lance nematode (Hoplolaimus spp. such as H. columbus, H. galeatus, and H. 

magnistylus). Included in this invention are minor variants of this event such as a soybean event 

with HPPD inhibitor tolerance and SCN nematode resistance that has a nucleotide sequence with 

at least 90 %, at least 95 %, at least 98 %, at least 99 %, at least 99,5 %, or at least 99,9 % sequence 

identity to the nucleotide sequence of EE-GM4 as contained in the seed deposited at the ATCC 

under deposit number PTA-123624, or a soybean event with HPPD inhibitor tolerance and SCN 
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nematode resistance that has a nucleotide sequence differing in 1 to 200, 1 to 150, 1 to 100, 1 to 

75, 1 to 50, 1 to 30, 1 to 20, 1 to 10, or 1 to 5 nucleotides from the nucleotide sequence of EE- 

GM4 as contained in the deposited seed of ATCC deposit PT A-123624, or that has a nucleotide 

sequence differing in 1 to 200, 1 to 150, 1 to 100, 1 to 75, 1 to 50, 1 to 30, 1 to 20, 1 to 10, or 1 to 

5 nucleotides from the nucleotide sequence formed by the following consecutive nucleotide 

sequences (5’ to 3’): SEQ ID No. 5 or SEQ ID No. 24, SEQ ID No. 11 from nucleotide position 

188 to nucleotide position 7368, and SEQ ID No. 6, or SEQ ID No. 25. In one embodiment, EE- 

GM4 comprises a nucleotide sequence with at least 95 %, at least 96 %, at least 97 %, at least 

98 %, at least 99 %, at least 99,5 %, or at least 99,9 % sequence identity to the sequence formed 

by the following consecutive nucleotide sequences (5’ to 3’): SEQ ID No. 5 or 24, SEQ ID No. 11 

from nucleotide position 188 to nucleotide position 7368, and SEQ ID No. 6 or 25. Due to natural 

genetic variation, single DNA base differences and small insertions and deletions in homologous 

DNA sequences (e.g., single-nucleotide polymorphisms (SNPs)) are commonly found in plants of 

the same species (Zhu et al.(2003) Genetics 163:1123-1134).

The seed of ATCC deposit number PTA-123624, is a pure seed lot of transgenic seeds homozygous 

for elite event EE-GM4 of the invention, which will grow into nematode resistant plants, whereby 

the plants are also tolerant to an HPPD inhibitor such as isoxaflutole, topramezone or mesotrione. 

The seed or progeny seed obtainable from the deposited seed (e.g., following crossing with other 

soybean plants with a different genetic background) can be sown and the seed or the growing 

plants can be treated with an HPPD inhibitor such as isoxaflutole, topramezone or mesotrione as 

described herein or can be tested for the presence of EE-GM4 as described herein to obtain plants 

comprising the elite event of the invention. The invention further relates to cells, seeds, tissues, 

progeny, and descendants from a plant comprising the elite event of the invention grown from the 

seed deposited at the ATCC having accession number PTA-123624. The invention further relates 

to plants obtainable from (such as by propagation of and/or breeding with) a soybean plant 

comprising the elite event of the invention (such as a plant grown from the seed deposited at the 

ATCC having accession number PTA-123624, or a plant comprising the hppdPf-4Pa coding 

sequence of SEQ ID No. 9 and the cryl4Ab-l.b coding sequence of SEQ ID No. 7 located between 

the sequence of SEQ ID No. 1, 3 5, or 24 and the sequence of SEQ ID No. 2, 4 6, or 25, or a plant 

comprising the HPPD coding sequence of SEQ ID No. 9 and the cry!4Ab-l.b coding sequence of
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SEQ ID No. 7 located between any one of the sequence of SEQ ID No. 1, 3, or 5 and the sequence 

of any one of SEQ ID No. 2, 4, or 6). The invention also relates to progeny plants and seeds 

obtained from the above plants or seed and that comprise the sequence of SEQ ID No. 1 and the 

sequence of SEQ ID No. 2, or the sequence of SEQ ID No. 3 and the sequence of SEQ ID No. 4, 

or the sequence of SEQ ID No. 5 and the sequence of SEQ ID No. 6, or the sequence of SEQ ID 

No. 24 and the sequence of SEQ ID No. 25.

The invention further relates to a method for identifying a transgenic plant, or cells or tissues 

thereof, comprising elite event EE-GM4 which method is based on identifying the presence of 

characterizing DNA sequences or amino acids encoded by such DNA sequences in the transgenic 

plant, cells or tissues. According to a preferred embodiment of the invention, such characterizing 

DNA sequences are sequences of 15bp or at least 15 bp, preferably 20bp or at least 20 bp, most 

preferably 30bp or more which comprise the insertion site of the event, i.e., a sequence containing 

both a part of the inserted T-DNA containing an HPPD inhibitor and nematode resistance 

transgene and a part of the 5’ or 3’ T-DNA flanking region contiguous therewith that extends into 

the soybean plant genome, allowing specific identification of the elite event. The invention also 

relates to plants, seeds and cells comprising the event EE-GM4 as identified herein.

The present invention further relates to methods for identifying elite event EE-GM4 in biological 

samples, which methods are based on primers or probes which specifically recognize the 5’ and/or 

3’ T-DNA flanking sequence and the inserted T-DNA contiguous therewith. Any other methods 

to identify EE-GM4, e.g., to identify its specific characterizing sequences, are also included herein, 

such as whole or partial (directed) genome sequencing.

More specifically, the invention relates to a method for identifying elite event EE-GM4 in 

biological samples comprising amplifying a sequence of a nucleic acid present in said biological 

samples, using a polymerase chain reaction with at least two primers, or a polymerase chain 

reaction with at least two primers and a probe, wherein one of these primers recognizes the 5’ or 

3’ T-DNA flanking region in EE-GM4, the other primer recognizes a sequence within the T-DNA 

comprising the herbicide tolerance and nematode resistance genes that is contiguous with said 5’ 

or 3’ T-DNA flanking region, preferably to obtain a DNA fragment of 50 to 1000 bp in size. In 
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one embodiment, a first primer recognizes the 5’ T-DNA flanking region in EE-GM4, and a second 

primer recognizes a sequence within the T-DNA comprising the herbicide tolerance and nematode 

resistance genes that is contiguous with and downstream of said 5’ T-DNA flanking region, or a 

first primer recognizes the 3’ T-DNA flanking region in EE-GM4, and a second primer recognizes 

a sequence within the T-DNA comprising the herbicide tolerance and nematode resistance genes 

that is contiguous with and upstream of said 3’ T-DNA flanking region, to obtain a DNA fragment 

characteristic for elite event EE-GM4. In one embodiment, said polymerase chain reaction method 

further comprises the use of a probe that recognizes the DNA amplified by said primers, e.g., the 

junction DNA comprising part of the inserted T-DNA and part of the DNA flanking said T-DNA 

in EE-GM4 (at either the 5’ or 3’ side of the event, as applicable, such as a probe comprising the 

nucleotide sequence of SEQ ID No. 14 or 22 herein), so as to detect the amplification product 

produced by said primers. The primers may recognize a sequence within the 5’ T-DNA flanking 

region of EE-GM4 (SEQ ID No. 5, from nucleotide position 1 to nucleotide position 227, or SEQ 

ID No. 24 from nucleotide position 1 to nucleotide position 1058) or within the 3’ T-DNA flanking 

region of EE-GM4 (complement of SEQ ID No. 6 from nucleotide position 254 to nucleotide 

position 501, or SEQ ID No. 25 from nucleotide position 254 to nucleotide position 1339) and a 

sequence within the inserted T-DNA (SEQ ID No. 5 from nucleotide position 228 to 398, or SEQ 

ID No. 6 from nucleotide position 1 to nucleotide position 253, or SEQ ID No. 23 from nucleotide 

position 1059 to nucleotide position 8663, or the complement thereof), respectively. The primer 

recognizing the 5’ or 3’ T-DNA flanking region may comprise the nucleotide sequence of SEQ ID 

No. 13, SEQ ID No. 21, SEQ ID No. 26 or SEQ ID No. 27, and the primer recognizing a sequence 

within the inserted T-DNA may comprise the nucleotide sequence of SEQ ID No. 12, SEQ ID No. 

20, SEQ ID No. 28 or SEQ ID No. 29 described herein. This invention also relates to any event

specific primer pair and the specific DNA amplified using such primer pair, as can be obtained by 

a person of ordinary skill in the art or as can be obtained from commercial sources.

The present invention more specifically relates to a method for identifying elite event EE-GM4 in 

biological samples, which method comprises amplifying a sequence of a nucleic acid present in a 

biological sample, using a polymerase chain reaction with two primers comprising or consisting 

(essentially) of the nucleotide sequence of SEQ ID No. 12 and SEQ ID No. 13 respectively, to 

obtain a DNA fragment of 126 bp or with two primers comprising or consisting (essentially) of 
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the nucleotide sequence of SEQ ID No. 20 and SEQ ID No. 21 respectively, to obtain a DNA 

fragment of 90 bp. Also plants comprising the thus-identified elite event EE-GM4 are included in 

this invention.

The present invention further relates to the specific T-DNA flanking sequences of EE-GM4 

described herein, which can be used to develop specific identification methods for EE-GM4 in 

biological samples. Such specific T-DNA flanking sequences may also be used as reference 

control material in identification assays. More particularly, the invention relates to the 5’ and/or 3’ 

T-DNA flanking regions of EE-GM4 which can be used for the development of specific primers 

and probes as further described herein. Also suitable as reference material are nucleic acid 

molecules, preferably of about 150-850 bp, comprising the sequence which can be amplified by 

primers comprising or consisting (essentially) of the nucleotide sequence of SEQ ID No. 12 and 

SEQ ID No. 13 or of SEQ ID No. 20 and SEQ ID No. 21.

The invention further relates to identification methods for the presence of EE-GM4 in biological 

samples based on the use of such specific primers or probes. Primers may comprise, consist or 

consist essentially of a nucleotide sequence of 17 to about 200 consecutive nucleotides selected 

from the nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or SEQ ID No. 

24 from nucleotide 1 to nucleotide 1058, or the complement of the nucleotide sequence of SEQ 

ID 6 from nucleotide 254 to nucleotide 501 or the complement of the nucleotide sequence of SEQ 

ID No. 25 from nucleotide 254 to nucleotide 1339, combined with primers comprising, consisting, 

or consisting essentially of a nucleotide sequence of 17 to about 200 consecutive nucleotides 

selected from the nucleotide sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621 or 

SEQ ID No. 23 from nucleotide position 1059 to nucleotide position 8663, such as a nucleotide 

sequence of 17 to about 200 consecutive nucleotides selected from the nucleotide sequence of SEQ 

ID No. 5 from nucleotide 228 to nucleotide 398 or the nucleotide sequence of SEQ ID No. 6 from 

nucleotide 1 to nucleotide 253, or the complement thereof, or the nucleotide sequence of SEQ ID 

No. 11 from nucleotide position 17 to nucleotide position 7621, or the complement thereof. 

Primers may also comprise these nucleotide sequences located at their extreme 3’ end, and further 

comprise unrelated sequences or sequences derived from the mentioned nucleotide sequences, but 

comprising mismatches. In one embodiment, the primers as used herein, can also be identical to 
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the target DNA or the complement thereof, wherein said target DNA is a hybrid containing 

nucleotide sequences from different origins, that do not occur in such combination in nature.

The invention further relates to kits for identifying elite event EE-GM4 in biological samples, said 

kits comprising at least one primer pair or probe which specifically recognizes the 5’ or 3’ T-DNA 

flanking region and the inserted T-DNA comprising a herbicide tolerance and a nematode 

resistance gene contiguous therewith in EE-GM4.

The kit of the invention may comprise, in addition to a primer which specifically recognizes the 

5’ or 3’ T-DNA flanking region of EE-GM4, a second primer which specifically recognizes a 

sequence within the inserted T-DNA comprising an HPPD inhibitor herbicide tolerance and a 

nematode resistance gene of EE-GM4, for use in a PCR identification protocol. The kits of the 

invention may comprise at least two specific primers, one of which recognizes a sequence within 

the 5’ T-DNA flanking region of EE-GM4 or a sequence within the 3’ T-DNA flanking region of 

EE-GM4, and the other which recognizes a sequence within the inserted T-DNA comprising an 

HPPD inhibitor herbicide tolerance and a nematode resistance gene. The primer recognizing the 

5’ T-DNA flanking region may comprise the nucleotide sequence of SEQ ID No. 21 and the primer 

recognizing the inserted T-DNA may comprise the nucleotide sequence of SEQ ID No. 20, or the 

primer recognizing the 3’ T-DNA flanking region may comprise the nucleotide sequence of SEQ 

ID No. 13 and the primer recognizing the inserted T-DNA may comprise the nucleotide sequence 

of SEQ ID No. 12, or any other primer or primer combination as described herein. The kit may 

further comprise a probe recognizing a sequence located between the primer recognizing the 5’ T- 

DNA flanking region and the primer recognizing the sequence within the inserted T-DNA, or 

recognizing a sequence located between the primer recognizing the 3’ T-DNA flanking region and 

the primer recognizing the sequence within the inserted T-DNA, such as a probe comprising the 

sequence of SEQ ID No. 14 or a probe comprising the sequence of SEQ ID No. 22.

The invention further relates to a kit for identifying elite event EE-GM4 in biological samples, 

said kit comprising the PCR primers comprising or consisting (essentially) of the nucleotide 

sequence of SEQ ID No. 12 and SEQ ID No. 13, or of the nucleotide sequence of SEQ ID No. 20 

and SEQ ID No. 21 for use in the EE-GM4 PCR protocol described herein. Said kit comprising 
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the primers comprising or consisting (essentially) of the nucleotide sequence of SEQ ID No. 12 

and SEQ ID No. 13 may further comprise a probe comprising or consisting (essentially) of the 

nucleotide sequence of SEQ ID No. 14, and said kit comprising the primers comprising or 

consisting (essentially) of the nucleotide sequence of SEQ ID No. 20 and SEQ ID No. 21 may 

further comprise a probe comprising or consisting (essentially) of the nucleotide sequence of SEQ 

ID No. 22. Said kit can further comprise buffer and reagents such as anyone or each of the 

following compounds: dNTPs, (Taq) DNA polymerase, MgC12, stabilizers, and optionally a dye.

The invention also relates to a kit for identifying elite event EE-GM4 in biological samples, which 

kit comprises a specific probe comprising or consisting (essentially) of a sequence which 

corresponds (or is complementary) to a sequence having 80% to 100% sequence identity with a 

specific region of EE-GM4, wherein such specific region comprises part of the 5’ or 3’ T-DNA 

flanking region of EE-GM4 and part of the inserted T-DNA contiguous therewith. In one 

embodiment, the sequence of the probe corresponds to a specific region comprising part of the 5’ 

or 3’ T-DNA flanking region of EE-GM4 and part of the inserted T-DNA contiguous therewith. 

Most preferably the specific probe comprises or consists (essentially) of (or is complementary to) 

a sequence having 80% to 100% sequence identity to the sequence of any one of SEQ ID No. 1, 3 

or 5, or a sequence having 80% to 100% sequence identity to the sequence of any one of SEQ ID 

No. 2, 4 or 6. In one embodiment, the specific probe comprises or consists (essentially) of (or is 

complementary to) a sequence having 80% to 100% sequence identity to a part of at least 50 

contiguous nucleotides of the sequence of SEQ ID No. 5, or a sequence having 80% to 100% 

sequence identity to a part of at least 50 contiguous nucleotides of the sequence of SEQ ID No. 6, 

wherein each of said part of SEQ ID No. 5 or 6 comprises sequences of inserted T-DNA and T- 

DNA flanking sequences of approximately equal length.

According to another aspect of the invention, DNA molecules are disclosed comprising sufficient 

length of polynucleotides of both the T-DNA flanking sequences and the inserted T-DNA of EE- 

GM4, so as to be useful as primer or probe for the detection of EE-GM4, or to characterize plants 

comprising event EE-GM4. Such sequences may comprise any one of at least 9, at least 10, at least 

15, at least 20, or at least 30 nucleotides, or may comprise any one of 9,10, 15,20 or 30 nucleotides 

of the T-DNA flanking sequence and a similar number of nucleotides of the inserted T-DNA of 
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EE-GM4, at each side of the junction site respectively, and this at either or both of the 5’ and 3’ 

junction site of the EE-GM4 event. Most preferably, such DNA molecules comprise the sequence 

of any one of SEQ ID No. 1, 3, or 5 or the sequence of any one of SEQ ID No. 2, 4, or 6. In one 

embodiment, such DNA molecules comprise the sequence of SEQ ID No. 23, 24 or 25. In one 

aspect of the invention, soybean plants and seeds are provided comprising such specific DNA 

molecules.

The methods and kits encompassed by the present invention can be used for different purposes 

such as, but not limited to the following: to identify the presence or determine the (lower) threshold 

of EE-GM4 in plants, plant material or in products such as, but not limited to food or feed products 

(fresh or processed) comprising or derived from plant material; additionally or alternatively, the 

methods and kits of the present invention can be used to identify transgenic plant material for 

purposes of segregation between transgenic and non-transgenic material; additionally or 

alternatively, the methods and kits of the present invention can be used to determine the quality 

(i.e., percentage pure material) of plant material comprising EE-GM4.

The invention further relates to the 5’ and/or 3’ T-DNA flanking regions of EE-GM4 as well as to 

the specific primers and probes developed from the 5’ and/or 3’ T-DNA flanking sequences of EE- 

GM4.

The invention also relates to genomic DNA obtained from plants comprising elite event EE-GM4, 

particularly genomic DNA comprising EE-GM4 event-specific sequences, such as one or both of 

the EE-GM4 junction sequences (containing a part of T-DNA flanking DNA and inserted T-DNA 

contiguous therewith, characteristic for EE-GM4), e.g., any one of the sequences of SEQ ID No. 

1, 3, 5, or 24 and/or any one of the sequences of SEQ ID No. 2, 4, 6, or 25. Such genomic DNA 

may be used as reference control material in the identification assays herein described.

Also provided herein is a transgenic nematode resistant and herbicide tolerant soybean plant, or 

cells, parts, seeds or progeny thereof, each comprising at least one elite event, said elite event 

comprises an inserted T-DNA comprising:
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i) a first chimeric gene which comprises a cryl4Ab-l.b gene derived from Bacillus 

thuringiensis encoding a Cryl4Ab-l protein under the control of a plant-expressible promoter, 

such as a chimeric gene comprising a plant-expressible promoter and the coding sequence of SEQ 

ID No. 7 and

ii) a second chimeric gene which comprises a modified hppdPf-4Pa gene from 

Pseudomonas encoding a more tolerant HPPD enzyme under the control of a plant-expressible 

promoter, such as a chimeric comprising a plant-expressible promoter and the coding sequence of 

SEQ ID No. 9.

In one embodiment, said elite event comprises nucleotides 1 to 227 of SEQ ID No. 5 or 1 to 1058 

of SEQ ID No. 24 immediately upstream of and contiguous with said inserted T-DNA and 

nucleotides 254 to 501 of SEQ ID No. 6 or nucleotides 254 to 1339 of SEQ ID No. 25 immediately 

downstream of and contiguous with said inserted T-DNA.

In a further embodiment, said elite event is obtainable by breeding with a soybean plant grown 

from reference seed comprising said event having been deposited at the ATCC under deposit 

number PTA-123624.

In another embodiment, the genomic DNA of said soybean plant, or cells, parts, seeds or progeny 

thereof when analyzed using PCR with two primers comprising the nucleotide sequence of SEQ 

ID No. 12 and SEQ ID No. 13 respectively, yields a DNA fragment of 126 bp, or when analyzed 

using PCR with two primers comprising the nucleotide sequence of SEQ ID No. 20 and SEQ ID 

No. 21 respectively, yields a DNA fragment of 90 bp.

Also provided herein is a method for identifying a transgenic soybean plant, or cells, parts, seed 

or progeny thereof with nematode resistance, such as SCN and/or Pratylenchus and/or root-knot 

and/or reniform nematode resistance, and tolerance to an HPPD inhibitor herbicide, such as 

isoxaflutole, topramezone or mesotrione, in biological samples, said method comprising 

amplifying a DNA fragment of between 50 and 150 bp from a nucleic acid present in biological 

samples using a polymerase chain reaction with at least two primers, one of said primers 

recognizing the 5’ T-DNA flanking region of the elite event EE-GM4, said 5’ T-DNA flanking 

region comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227, 

or of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058, or recognizing the 3’ T-DNA flanking 
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region of said elite event, said 3’ T-DNA flanking region comprising the nucleotide sequence of 

the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501, or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, the other 

primer of said primers recognizing a sequence within the inserted T-DNA comprising the 

nucleotide sequence of the complement of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 

or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253, or wherein said 

inserted T-DNA comprises the nucleotide sequence of SEQ ID No. 11 from nucleotide position 

17 to nucleotide position 7621, or the complement thereof.

Also provided herein is a kit for identifying a transgenic soybean plant, or cells, parts, seed or 

progeny thereof with nematode resistance and tolerance to an HPPD inhibitor herbicide, in 

biological samples, said kit comprising one primer recognizing the 5’ T-DNA flanking region of 

elite event EE-GM4, said 5’ T-DNA flanking region comprising the nucleotide sequence of SEQ 

ID No. 5 from nucleotide 1 to nucleotide 227, or of SEQ ID No. 24 from nucleotide 1 to nucleotide 

1058, or one primer recognizing the 3’ T-DNA flanking region of said elite event, said 3’ T-DNA 

flanking region comprising the nucleotide sequence of the complement of SEQ ID No. 6 from 

nucleotide 254 to nucleotide 501, or the nucleotide sequence of the complement of SEQ ID No. 

25 from nucleotide 254 to nucleotide 1339, and one primer recognizing a sequence within the 

inserted T-DNA, said inserted T-DNA comprising the nucleotide sequence of the complement of 

SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or the nucleotide sequence of SEQ ID No. 6 

from nucleotide 1 to nucleotide 253, or said inserted T-DNA comprising the nucleotide sequence 

of SEQ ID No. 11 from nucleotide position 17 to nucleotide position 7621, or the complement 

thereof.

In one embodiment of the invention, the inserted T-DNA of elite event EE-GM4, as used herein, 

comprises the nucleotide sequence of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or its 

complement, and the nucleotide sequence of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 

or its complement, or comprises a sequence with at least 95, 98, 99, 99.5, or 99.9 % sequence 

identity to the nucleotide sequence of SEQ ID No. 11 from nucleotide position 17 to nucleotide 

position 7621, or its complement.
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Also provided herein is a soybean plant, plant cell, tissue, or seed, comprising in their genome a 

nucleic acid molecule comprising the nucleotide sequence of any one of SEQ ID No. 1, 3, 5 or 24 

or a nucleotide sequence of 80 to 100 % sequence identity thereto and/or SEQ ID No. 2, 4, 6 or 25 

or a nucleotide sequence of 80 to 100 % sequence identity thereto, and a nucleotide sequence with 

at least 80, 85, 90, 95, 97, 98, 99, 99.5 or at least 99.9 % sequence identity to the nucleotide 

sequence of SEQ ID No. 11 from nucleotide position 188 to nucleotide position 7368 or the 

complement thereof.

One embodiment of this invention provides a soybean plant, plant cell, tissue, or seed, comprising 

in their genome a nucleic acid molecule hybridizing under standard stringency conditions to the 

nucleotide sequence of any one of SEQ ID No. 1, 3, or 5 or the complement thereof, or hybridizing 

to the nucleotide sequence of any one of SEQ ID No. 2, 4 or 6 or the complement thereof.

Also provided herein is an isolated nucleic acid molecule comprising a nucleotide sequence with 

at least 90 %, at least 95 %, at least 98 %, or at least 99 % sequence identity to the nucleotide 

sequence of any one of SEQ ID No. 1, 3, 5 or 24 or the complement thereof, or with at least 90 %, 

at least 95 %, at least 98 %, or at least 99 % sequence identity to the nucleotide sequence of any 

one of SEQ ID No. 2, 4, 6 or 25 or the complement thereof, or an isolated nucleic acid molecule 

comprising a nucleotide sequence hybridizing under standard stringency conditions to the 

nucleotide sequence of any one of SEQ ID No. 1, 3, 5 or 24 or the complement thereof, or to the 

nucleotide sequence of any one of SEQ ID No. 2, 4, 6 or 25 or the complement thereof.

Also provided herein is an isolated nucleic acid molecule comprising a nucleotide sequence with 

at least 90 %, at least 95 %, at least 98 %, or at least 99 % sequence identity to the nucleotide 

sequence of SEQ ID No. 7 or the complement thereof, or an isolated nucleic acid molecule 

comprising a nucleotide sequence hybridizing under standard stringency conditions to the 

nucleotide sequence of SEQ ID No. 7 or the complement thereof, wherein such nucleic acid 

molecule encodes a nematicidal toxin active to cyst nematodes and/or lesion nematodes and/or 

root-knot nematodes and/or reniform nematode, such as Heterodera glycines and/or Pratylenchus 

brachyurus and/or Meloidogyne incognita and/or Rotylenchulus reniformis. In one embodiment, 

such nucleic acid molecule is operably-linked to a nucleic acid molecule comprising a 
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(heterologous) plant-expressible promoter so as to form a chimeric gene. Also provided herein is 

the use of said nucleic acid molecule in transformed plants or seeds to control plant-pathogenic 

nematodes. Further provided herein is a method to control root-knot nematodes such as 

Meloidogyne incognita, Meloidogyne arenaria, Meloidogyne hapla, or Meloidogyne javanica, 

particularly Meloidogyne incognita, comprising using a Cryl4Ab protein or a DNA encoding a 

Cryl4Ab protein or a plant or seed containing said DNA under the control of a plant-expressible 

promoter, wherein said Cryl4Ab protein is the protein comprising the amino acid sequence of 

SEQ ID No. 8 or a protein with at least 96 % or at least 98 or at least 99 % sequence identity 

thereto, or a protein comprising the amino acid sequence of SEQ ID No. 8 from amino acid position 

1 to amino acid position 706, or a protein with at least 96 % or at least 98 or at least 99 % sequence 

identity thereto. Further provided herein is a method to control reniform nematodes 

(Rotylenchulus reniformis), comprising using a Cryl4Ab protein or a DNA encoding a Cryl4Ab 

protein, or a plant or seed containing said DNA, under the control of a plant-expressible promoter, 

wherein said Cryl4Ab protein is the protein comprising the amino acid sequence of SEQ ID No. 

8 or a protein with at least 96 % or at least 98 % or at least 99 % sequence identity thereto, or a 

protein comprising the amino acid sequence of SEQ ID No. 8 from amino acid position 1 to amino 

acid position 706, or a protein with at least 96 % or at least 98 or at least 99 % sequence identity 

thereto.

Also provided herein is a nucleic acid molecule comprising the nucleotide sequence of SEQ ID 

No. 11 from nucleotide position 131 to nucleotide position 7941, or a nucleotide sequence having 

at least 95%, at least 96%, at least 97 %, at least 98 %, or at least 99 % sequence identity thereto, 

wherein said nucleic acid molecule encodes a nematicidal Cryl4Ab protein and an HPPD protein 

tolerant to HPPD inhibitors. In one embodiment, that nucleic acid molecule encodes the protein 

of SEQ ID No. 8 or a protein at least 99 % identical thereto and the protein of SEQ ID No. 10, or 

a protein at least 99 % identical thereto.

Also provided herein is a soybean plant cell comprising in its genome elite event EE-GM4 which 

is an inserted T-DNA at a defined locus, wherein the elite event EE-GM4 is as contained in 

reference seed deposited at the ATCC under deposit number PT A-123624, wherein said inserted 

T-DNA comprises a chimeric Cry 14Ab-l-encoding gene and a chimeric HPPD-4-encoding gene,
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and wherein said elite event is characterized by the 5’ junction sequence of SEQ ID No. 1 or 3

and by the 3’ junction sequence of SEQ ID No. 2 or 4; or such cell which is a seed cell, or such

cell, wherein the genomic DNA of said cell, when analyzed using PCR with two primers

comprising the nucleotide sequence of SEQ ID 12 and SEQ ID 13 respectively, yields a DNA

fragment of 126 bp.

The invention provides a nucleic acid molecule comprising the nucleotide sequence of elite event 

EE-GM4 as contained in reference seed deposited at the ATCC under deposit number PTA- 

123624, wherein said elite event comprises a chimeric Cry 14Ab-l-encoding gene and an HPPD- 

4-encoding gene, and comprises the sequence of SEQ ID No. 1 or 3 and the sequence of SEQ ID 

No. 2 or 4.

The invention also provides a nucleic acid molecule comprising in order the following nucleotide 

sequences: a) the nucleotide sequence of SEQ ID NO. 5 from nucleotide 1 to 227 or a sequence 

at least 99% identical thereto, b) the nucleotide sequence of SEQ ID No. 11 from nucleotide 188 

to nucleotide 7368 or a sequence at least 99% identical thereto, and c) the nucleotide sequence of 

SEQ ID NO. 6 from nucleotide 254 to nucleotide 501 or a sequence at least 99% identical 

thereto, such as such nucleic acid molecule comprising a sequence b) that is at least 99,5 % or at 

least 99,9 % identical to the nucleotide sequence of SEQ ID No. 11 from nucleotide 188 to 

nucleotide 7368.

The invention also provides a nucleic acid molecule comprising in order the following nucleotide 

sequences: a) the nucleotide sequence of SEQ ID NO. 24 from nucleotide 1 to 1058 or a 

sequence at least 99% identical thereto, b) the nucleotide sequence of SEQ ID No. 23 from 

nucleotide 1059 to nucleotide 8663 or a sequence at least 99% identical thereto, and c) the 

nucleotide sequence of SEQ ID NO. 25 from nucleotide 254 to nucleotide 1339 or a sequence at 

least 99% identical thereto, such as such nucleic acid molecule comprising a sequence b) that is 

at least 99,5 % or at least 99,9 % identical to the nucleotide sequence of SEQ ID No. 23.

In accordance with the invention is also provided a method for producing a soybean product, 

comprising obtaining soybean seed comprising elite event EE-GM4 as described above, and 

producing the soybean product therefrom. In one embodiment, the soybean product in such a 

method is or comprises soybean meal, ground seeds, flour, or flakes, or soybean oil, soybean
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protein, lecithin, soybean milk, tofu, margarine, biodiesel, biocomposite, adhesive, solvent,

lubricant, cleaner, foam, paint, ink, candle, or a soybean-oil or soybean protein-containing food

or feed product. In another embodiment, such soybean product comprises a nucleic acid specific

for elite event EE-GM4. In one embodiment, said nucleic acid specific for elite event EE-GM4

comprises the sequence of SEQ ID No. 1 or 3, or the sequence of SEQ ID No. 2 or 4.

Also provided herein is a soybean product produced from the seed comprising elite event EE- 

GM4 as described above, wherein said soybean product is or comprises soybean meal, ground 

seeds, flour, or flakes, and comprises nucleic acids specific for elite event EE-GM4, wherein said 

nucleic acids are detectable using the methods as described herein. In one embodiment, said 

nucleic acid specific for elite event EE-GM4 comprises the sequence of SEQ ID No. 1 or 3, or 

the sequence of SEQ ID No. 2 or 4. In another embodiment, said nucleic acid specific for elite 

event EE-GM4 comprises the sequence of SEQ ID No. 5 or 24, or the sequence of SEQ ID No. 6 

or 25. In one embodiment, said nucleic acid specific for elite event EE-GM4 comprises the 

sequence of SEQ ID No. 5 or 24, and the sequence of SEQ ID No. 6 or 25.

Also provided herein is the use of soybean seed comprising elite event EE-GM4 to obtain a 

soybean product, wherein said elite event comprises the sequence of any one of SEQ ID NO. 1, 

3, 5 or 24 and/or the sequence of any one of SEQ ID No. 2, 4, 6 or 25. In one embodiment, in 

such use, the soybean product is any one of soybean meal, ground soybean seeds, soybean flour 

or soybean flakes.

Further, provided herein is a method for producing a soybean plant or seed comprising elite 

event EE-GM4 combined with another SCN resistance locus/gene, such as by combining elite 

event EE-GM4 with another SCN resistance locus/gene occurring in the same soybean 

plant/seed, and planting seed comprising EE-GM4 and said other SCN resistance locus/gene. In 

one embodiment, the plants, cells or seeds of the invention contain one or more other SCN 

resistance loci/genes that occur in soybean, to get a combination of different SCN resistance 

sources in the soybean plants, cells or seeds of the invention. Several soybean SCN resistance 

loci or genes are known and one or more of those can be combined with EE-GM4 in the same 

plant, cell or seed, such as any one of the SCN resistance genes/loci from the resistance sources 

PI 88788, PI 548402 (Peking), PI 437654 (Hartwig or CystX®), or any combination thereof, or
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one or more of the native SCN resistance loci/genes rhgl, rhgl-b, rhg2, rhg3, Rhg4, Rhg5,

qSCNll, cqSCN-003, cqSCN-005, cqSCN-006, cqSCN-007, or any of the SCN resistance loci

identified on any one of soybean chromosomes 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,

18, 19, or 20 or any combination thereof (Kim et al. 2016, Theor. Appl. Genet. 129(12):2295-

5 2311; Kim and Diers 2013, Crop Science 53:775-785; Kazi et al. 2010, Theor. Appl. Gen.

120(3):633-644; Glover et al. 2004, Crop Science 44(3):936-941; www.soybase.org; 
Concibido et al. 2004, Crop Science 44:1121-1131; Webb et al. 1995, Theor. Appl. Genet. 

91:574-581). Also, in one embodiment the plants or seeds of the invention contain EE-GM4 

when combined with one or more SCN resistance loci in soybean obtained from any one of SCN

10 resistance sources PI 548316, PI 567305, PI 437654, PI 90763, PI 404198B, PI 88788, PI 

468916 , PI 567516C, PI 209332, PI 438489B, PI 89772, Peking, PI 548402, PI 404198A, PI 

561389B, PI 629013, PI 507471, PI 633736, PI 507354, PI 404166, PI 437655, PI 467312, PI 

567328, PI 22897, or PI 494182. Table 3 enclosed hereto provides a comprehensive list of 

soybean accessions reported as SCN resistant, of which the SCN resistance genes/loci (one or

15 several) can be combined with EE-GM4 of the invention in the same soybean plant, cell or seed.

Table 3.

FC 21340 PI

404192C

PI 438498 PI 507451 PI 548974 PI

567771C

PI 68465

FC 31685 PI

404198A

PI

438503A

PI 507470 PI 548975 PI 567773 PI 68622

PI

101404A

PI

404198B

PI 458506 PI 507471 PI 548981 PI

603587A

PI 70027

PI 153229 PI 407022 PI 458510 PI 507475 PI 548982 PI

605743B

PI 70213
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PI 153297 PI 407221 PI

458519A

PI 507476 PI 548988 PI

606416A

PI 70229

PI 153303 PI 407729 PI 458520 PI

507686C

PI 549031 PI 606420 PI 70251

PI 157430 PI 416762 PI 461509 PI 509095 PI 553040 PI 606424 PI 70519

PI 157444 PI 417091 PI

464888A

PI 509100 PI 553047 PI 606430 PI 71161

PI 16790 PI 423927 PI 464910 PI 511813 PI 559370 PI 606435 PI 79620

PI17852-B PI 424387 PI 464912 PI 518772 PI

561389B

PI 606436 PI 79712

PI 181558 PI 424595 PI

464925B

PI 522186 PI 56563 PI 606437 PI 80834

2

PI 200495 PI 437654 PI 467312 PI 522236 PI 567305 PI 606439 PI 82308

PI 209332 PI 437655 PI 467327 PI 533605 PI

567325B

PI 606441 PI 84664

PI 22897 PI 437679 PI 467332 PI 540556 PI 567328 PI 606443 PI 84751

PI 232993 PI 437690 PI 468903 PI 543855 PI

567333A

PI 612610 PI 84807

PI 303652 PI 437725 PI 468915 PI 54620-2 PI 567354 PI 612611 PI 84896

PI

339868B

PI 437770 PI 468916 PI 548316 PI 567360 PI

612612A

PI 87631

1
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PI

339871A

PI 437793 PI 468916 PI 548349 PI 567387 PI 612614 PI 88788

PI 346298 PI

437844A

PI 494182 PI 548376 PI

567488B

PI 612615 PI 89008

PI

347544A

PI 437904 PI

495017C

PI 548402 PI

567491A

PI 612616 PI 89772

PI 371610 PI 438342 PI 506862 PI548402S PI

567516C

PI

612617A

PI 89783

PI 378690 PI

438489B

PI 507354 PI 548456 PI

567676A

PI 62202 PI 90763

PI 398682 PI 438491 PI 507422 PI 548655 PI 567726 PI 629013 PI 91102

PI 399061 PI

438496B

PI 507423 PI 548665 PI 567737 PI 633736 PI 92576

PI 404166 PI 438497 PI 507443 PI 548970 PI 567741 PI 63468 PI 92595

PI 96549

Also provided herein is a method for protecting emerging soybean plants from competition by 

weeds, comprising treating a field in which seeds containing elite event EE-GM4 as described 

above were sown, with an HPPD inhibitor herbicide, wherein the plants are tolerant to the HPPD 

5 inhibitor herbicide. In one embodiment, in such method the HPPD inhibitor herbicide is 

isoxaflutole, topramezone or mesotrione.

Also provided herein is method for protecting emerging soybean plants from competition by 

weeds, comprising treating a field to be planted with soybean plants comprising elite event EE- 

GM4 as described above with an HPPD inhibitor herbicide, before the soybean plants are planted 
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or the seeds are sown, followed by planting or sowing of said soybean plants or seeds in said pre

treated field, wherein the plants are tolerant to the HPPD inhibitor herbicide.

Also provided herein is a method for controlling weeds in a field of soybean plants comprising 

elite event EE-GM4 as described above, comprising treating said field with an effective amount 

of an HPPD inhibitor herbicide, wherein the plants are tolerant to such herbicide.

Even further provided herein is the use of a transgenic soybean plant, seed or progeny thereof, to 

control weeds in a soybean field, wherein each of said plant, seed or progeny comprises elite 

event EE-GM4 in its genome, wherein EE-GM4 which is an inserted T-DNA at a defined locus, 

as contained in reference seed deposited at ATCC under deposit number PT A-123624, wherein 

said inserted T-DNA comprises a chimeric Cry 14Ab-l-encoding gene and a chimeric HPPD-4- 

encoding gene, and wherein said elite event is characterized by the 5’ junction sequence of SEQ 

ID No. 1 or 3 and by the 3’ junction sequence of SEQ ID No. 2 or 4. In one embodiment, in 

such use the transgenic soybean plant, seed or progeny thereof is resistant to nematodes and/or 

tolerant to an HPPD inhibitor herbicide. In one embodiment, said T-DNA comprises a chimeric 

Cryl4Ab-l-encoding gene and a chimeric HPPD-4-encoding gene, and said elite event is 

characterized by the 5’ junction sequence of SEQ ID No. 5 and by the 3’ junction sequence of 

SEQ ID No. 6.

Also provided herein is the use of a soybean plant or seed comprising elite event EE-GM4 in its 

genome to grow a nematode-resistant and/or herbicide-tolerant plant, wherein said elite event 

EE-GM4 is an inserted T-DNA at a defined locus, as contained in reference seed deposited at 

ATCC under deposit number PTA-123624, wherein said inserted T-DNA comprises a chimeric 

Cryl4Ab-l-encoding gene and a chimeric HPPD-4-encoding gene, and wherein said elite event 

is characterized by the 5’ junction sequence of SEQ ID No. 1 or 3 and by the 3’ junction 

sequence of SEQ ID No. 2 or 4. In one embodiment, in such use the soybean plant or seed is 

resistant to SCN nematodes and/or tolerant to an HPPD inhibitor herbicide. In one embodiment, 

said T-DNA comprises a chimeric Cry 14Ab-l-encoding gene and a chimeric HPPD-4-encoding 

gene, and said elite event is characterized by the 5’ junction sequence of SEQ ID No. 5 or 24 and 

by the 3’ junction sequence of SEQ ID No. 6 or 25.

26



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

Also provided herein is the use of a soybean seed comprising elite event EE-GM4 to obtain a 

soybean product, wherein EE-GM4 is as described above.

Also provided herein is a method for producing a soybean plant or seed comprising elite event 

EE-GM4, comprising crossing a plant comprising EE-GM4 with another soybean plant, and 

planting seed comprising EE-GM4 obtained from said cross. In one embodiment, such method 

includes the step of application of an HPPD inhibitor herbicide on said seed or plant.

In accordance with this invention, also provided is the use of a soybean seed comprising elite 

event EE-GM4 as described above, and an HPPD inhibitor herbicide, to control weeds in a 

soybean field, and the use of a soybean seed comprising elite event EE-GM4 in a method of 

growing soybeans tolerant to HPPD inhibitor herbicides, wherein said seed is as described 

above.

Further provided herein is the use of elite event EE-GM4 as described above to confer resistance 

to nematodes and/or tolerance to an HPPD inhibitor herbicide to a soybean plant or seed, or the 

use of a soybean plant or seed comprising elite event EE-GM4, in combination with an HPPD 

inhibitor herbicide, for growing soybeans.

Also provided herein is a primer pair specific for EE-GM4, as well as kits or methods using such 

primer pair, wherein at least one primer of said pair is labeled (such as with a (heterologous) 

detectable or screenable moiety that is added to the primer), or wherein the 5’ end of at least one 

of said primers comprises one or more mismatches or a nucleotide sequence unrelated to the 5’ 

or 3’ flanking sequences of EE-GM4 or unrelated to the T- DNA sequence of EE-GM4; or 

wherein at least one of said primers comprises a nucleotide sequence at their 3’ end spanning the 

joining region between the T-DNA flanking sequences and the T-DNA sequences, said joining 

region being at nucleotides 227-228 in SEQ ID No. 5, nucleotides 1058-1059 in SEQ ID No. 24, 

or at nucleotides 253-254 in SEQ ID No. 6 or 25, provided that the 17 consecutive nucleotides at 

the 3’ end are not derived exclusively from either the T-DNA or T-DNA flanking sequences in 

SEQ ID Nos. 5 or 24, or 6 or 25; or wherein at least one of said primers comprises a sequence 

which is between 80 and 100% identical to a sequence within the 5’ or 3’ flanking region of EE- 

GM4 or within the inserted T- DNA of EE-GM4, respectively, and said primer sequence 

comprises at least one mismatch with said 5’ or 3’ flanking region or said T-DNA, provided the
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at least one mismatch still allows specific identification of the elite event EE-GM4 with these

primers under optimized detection conditions (e.g., optimized PCR conditions); or wherein the

nucleotide sequence of at least one of said primers comprises the nucleotide sequence of a

nucleic acid fused to a nucleic acid from another origin, or its complement.

Other embodiments according to the invention are summarized in the following paragraphs:

1. A method for identifying elite event EE-GM4 in biological samples, which method 

comprises detection of an EE-GM4 specific region with a specific primer pair or probe which 

specifically recognize(s) (at least a part of) the 5’ or 3’ T-DNA flanking region and (at least 

a part of) the inserted T-DNA contiguous therewith in EE-GM4.

2. The method of paragraph 1, said method comprising amplifying a DNA fragment of between 

50 and 1000 bp from a nucleic acid present in said biological samples using a polymerase 

chain reaction with at least two primers, one of said primers recognizing the 5’ T-DNA 

flanking region of the inserted T-DNA in EE-GM4, said 5’ T-DNA flanking region 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or 

of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058 or recognizing the 3’ T-DNA 

flanking region of the inserted T-DNA in EE-GM4, said 3’ T-DNA flanking region 

comprising the nucleotide sequence of the complement of SEQ ID No. 6 from nucleotide 

254 to nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339, the other primer of said primers recognizing a sequence 

within the inserted T-DNA comprising the nucleotide sequence of SEQ ID No. 5 from 

nucleotide 228 to nucleotide 398 or the complement thereof, or the nucleotide sequence of 

SEQ ID No. 6 from nucleotide 1 to nucleotide 253, or the nucleotide sequence of SEQ ID 

No. 11 from nucleotide 17 to nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 

1059 to nucleotide position 8663, or the complement thereof.

3. The method of paragraph 2, wherein said primer recognizing the 5’ T-DNA flanking region 

comprises a nucleotide sequence of 17 to 200 consecutive nucleotides selected from the 

nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No.
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24 from nucleotide 1 to nucleotide 1058, or said primer recognizing the 3’ T-DNA flanking 

region of EE-GM4 comprises a nucleotide sequence of 17 to 200 consecutive nucleotides 

selected from the nucleotide sequence of the complement of SEQ ID No. 6 from nucleotide 

254 to nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339, and said primer recognizing a sequence within the 

inserted T-DNA comprises 17 to 200 consecutive nucleotides selected from the nucleotide 

sequence of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or the complement thereof, 

or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253 or the 

complement thereof, or the nucleotide sequence of SEQ ID No. 11 from nucleotide 17 to 

nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 to nucleotide position 

8663, or the complement thereof.

4. The method of paragraph 2, wherein said primer recognizing the 5’ T-DNA flanking region 

comprises at its extreme 3’ end a nucleotide sequence of at least 17 consecutive nucleotides 

selected from the nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 

or of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058, or said primer recognizing the 

3’ T-DNA flanking region of EE-GM4 comprises at its extreme 3’ end a nucleotide sequence 

of at least 17 consecutive nucleotides selected from the nucleotide sequence of the 

complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, and 

said primer recognizing a sequence within the inserted T-DNA comprises at its 3’ end at 

least 17 consecutive nucleotides selected from the complement of the nucleotide sequence 

of SEQ ID No. 5 from nucleotide 228 to nucleotide 398, or the nucleotide sequence of SEQ 

ID No. 6 from nucleotide 1 to nucleotide 253, or the nucleotide sequence of SEQ ID No. 11 

from nucleotide 17 to nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 

to nucleotide position 8663, or the complement thereof.

5. The method of paragraph 4, wherein said primers comprise the sequence of SEQ ID No. 12 

and SEQ ID No. 13, respectively, or the sequence of SEQ ID No. 20 and SEQ ID No. 21, 

respectively.
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6. The method of paragraph 5, which method comprises amplifying an EE-GM4-specific 

fragment of 126 or 90 bp using PCR.

7. The method of any one of paragraphs 2 to 6, further comprising the step of hybridizing a 

probe specific for the DNA fragment amplified with said at least two primers.

8. The method of paragraph 7, wherein said probe recognizes part of said 5’ T-DNA flanking 

region and part of the inserted T-DNA contiguous therewith, or wherein said probe 

recognizes part of said 3’ T-DNA flanking region and part of the inserted T-DNA contiguous 

therewith, or recognizes part of said 5’ T-DNA flanking region and part of the inserted T- 

DNA contiguous therewith, such as wherein said probe comprises the nucleotide sequence 

of SEQ ID No. 1 or 3 or SEQ ID No 2 or 4.

9. The method of paragraph 8, wherein said primers comprise the sequence of SEQ ID No. 12 

and SEQ ID No. 13, respectively, and wherein said probe comprises the sequence of SEQ 

ID No. 14, or wherein said primers comprise the sequence of SEQ ID No. 20 and SEQ ID 

No. 21, respectively, and wherein said probe comprises the sequence of SEQ ID No. 22.

10. A kit comprising one primer recognizing the 5’ T-DNA flanking region of the inserted T- 

DNA in EE-GM4, said 5’ T-DNA flanking region comprising the nucleotide sequence of 

SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 24 from nucleotide 1 

to nucleotide 1058, or one primer recognizing the 3’ T-DNA flanking region of the inserted 

T-DNA in EE-GM4, said 3’ T-DNA flanking region comprising the nucleotide sequence of 

the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, and 

one primer recognizing a sequence within the inserted T-DNA, said inserted T-DNA 

comprising the complement of the nucleotide sequence of SEQ ID No. 5 from nucleotide 

228 to nucleotide 398 or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to 

nucleotide 253, or the nucleotide sequence of SEQ ID No. 11 from nucleotide 17 to 

nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 to nucleotide position 

8663, or the complement thereof.

30



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

30

11. The kit of paragraph 10, wherein said primer recognizing the 5’ T-DNA flanking region 

comprises a nucleotide sequence of 17 to 200 consecutive nucleotides selected from the 

nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 

24 from nucleotide 1 to nucleotide 1058, or said primer recognizing the 3’ T-DNA flanking 

region of EE-GM4 comprises a nucleotide sequence of 17 to 200 consecutive nucleotides 

selected from the nucleotide sequence of the complement of SEQ ID No. 6 from nucleotide 

254 to nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339, and said primer recognizing a sequence within the 

inserted T-DNA comprises 17 to 200 consecutive nucleotides selected from the complement 

of the nucleotide sequence of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or the 

nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253, or the nucleotide 

sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621 or of SEQ ID No. 23 

from nucleotide position 1059 to nucleotide position 8663, or the complement thereof.

12. The kit of paragraph 10, wherein said primer recognizing the 5’ T-DNA flanking region 

comprises at its extreme 3’ end a nucleotide sequence of at least 17 consecutive nucleotides 

selected from the nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 

or of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058, or said primer recognizing the 

3’ T-DNA flanking region of EE-GM4 comprises at its extreme 3’ end a nucleotide sequence 

of at least 17 consecutive nucleotides selected from the nucleotide sequence of the 

complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, and 

said primer recognizing a sequence within the inserted T-DNA comprises at its 3’ end at 

least 17 consecutive nucleotides selected from the complement of the nucleotide sequence 

of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or the nucleotide sequence of SEQ 

ID No. 6 from nucleotide 1 to nucleotide 253, or the nucleotide sequence of SEQ ID No. 11 

from nucleotide 17 to nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 

to nucleotide position 8663, or the complement thereof.
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13. The kit of paragraph 10, comprising a primer comprising the sequence of SEQ ID No. 12 

and a primer comprising the sequence of SEQ ID No. 13 or comprising a primer comprising 

the sequence of SEQ ID No. 20 and a primer comprising the sequence of SEQ ID No. 21.

14. The kit of paragraph 10, further comprising a probe recognizing a sequence between the 

primer recognizing the 5’ T-DNA flanking region and the primer recognizing the sequence 

within the inserted T-DNA, or recognizing a sequence between the primer recognizing the 

3’ T-DNA flanking region and the primer recognizing the sequence within the inserted T- 

DNA.

15. The kit of paragraph 14, wherein said probe recognizes part of said 5’ T-DNA flanking 

region and part of the inserted T-DNA contiguous therewith, or wherein said probe 

recognizes part of said 3’ T-DNA flanking region and part of the inserted T-DNA contiguous 

therewith.

16. The kit of paragraph 15, wherein said primers comprise the sequence of SEQ ID No. 12 and 

SEQ ID No. 13, and wherein said probe comprises the sequence of SEQ ID No. 14, or 

wherein said primers comprise the sequence of SEQ ID No. 20 and SEQ ID No. 21, and 

wherein said probe comprises the sequence of SEQ ID No. 22.

17. A primer pair suitable for use in an EE-GM4 specific detection, comprising a first primer 

comprising a sequence which, under optimized detection conditions specifically recognizes 

a sequence within the 5’ or 3’ T-DNA flanking region of the inserted T-DNA in EE-GM4, 

and a second primer comprising a sequence which, under optimized detection conditions 

specifically recognizes a sequence within the inserted T-DNA in EE-GM4 contiguous with 

said flanking 5’ or 3’ region, said 5’ T-DNA flanking region comprising the nucleotide 

sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 24 from 

nucleotide 1 to nucleotide 1058, said 3’ T-DNA flanking region comprising the nucleotide 

sequence of the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the 

nucleotide sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 

1339, said inserted T-DNA comprising the nucleotide sequence of SEQ ID No. 5 from
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nucleotide 228 to nucleotide 398, or the nucleotide sequence of SEQ ID No. 6 from

nucleotide 1 to nucleotide 253, or the nucleotide sequence of SEQ ID No. 11 from nucleotide

17 to nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 to nucleotide

position 8663, or the complement thereof.

18. A primer comprising at its extreme 3’ end the sequence of SEQ ID No. 12, or the sequence 

of SEQ ID No. 13, or the sequence of SEQ ID No. 20, or the sequence of SEQ ID No. 21.

19. A primer pair comprising a first primer comprising at its extreme 3’ end the sequence of 

SEQ ID No. 12 and a second primer comprising at its extreme 3’ end the sequence of SEQ 

ID No. 13, or comprising a first primer comprising at its extreme 3’ end the sequence of SEQ 

ID No. 20 and a second primer comprising at its extreme 3’ end the sequence of SEQ ID No.

21.

20. The method of paragraph 1, which method comprises hybridizing a nucleic acid of biological 

samples with a specific probe for EE-GM4.

21. The method of paragraph 20, wherein the sequence of said specific probe has at least 80% 

sequence identity with a sequence comprising part of the 5’ T-DNA flanking sequence or 

the 3’ T-DNA flanking sequence of EE-GM4 and the sequence of the inserted T-DNA 

contiguous therewith.

22. The method of paragraph 21, wherein the sequence of said specific probe comprises a 

sequence with at least 80% sequence identity to the sequence of any one of SEQ ID No. 1, 

3, or 5 or the sequence of any one of SEQ ID No. 2, 4, or 6, or the complement of said 

sequences.

23. The method of paragraph 22, wherein said probe comprises the sequence of any one of SEQ 

ID No. 1 or 3 or the sequence of any one of SEQ ID No. 2 or 4.
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24. A kit for identifying elite event EE-GM4 in biological samples, said kit comprising a specific 

probe, capable of hybridizing specifically to a specific region of EE-GM4.

25. The kit of paragraph 24, wherein the sequence of said specific probe has at least 80% 

sequence identity with a sequence comprising part of the 5’ T-DNA flanking sequence or 

part of the 3’ T-DNA flanking sequence and part of the inserted T-DNA contiguous 

therewith in EE-GM4.

26. The kit of paragraph 25, wherein the sequence of said specific probe comprises a nucleotide 

sequence having at least 80% sequence identity with any one of SEQ ID No. 1, 3 or 5 or 

any one of SEQ ID No. 2, 4 or 6, or the complement of said sequences.

27. A specific probe for the identification of elite event EE-GM4 in biological samples.

28. The probe of paragraph 27, which comprises a nucleotide sequence having at least 80% 

sequence identity with a sequence comprising part of the 5’ T-DNA flanking sequence or 

part of the 3’ T-DNA flanking sequence and part of the inserted T-DNA contiguous 

therewith in EE-GM4, or the complement thereof.

29. The probe of paragraph 28 which has at least 80% sequence identity with the sequence of 

any one of SEQ ID No. 1, 3 or 5 or the sequence of any one of SEQ ID No. 2, 4, or 6, or the 

complement of said sequences, or said probe comprising the sequence of any one of SEQ ID 

No. 1, 3 or 5 or the sequence of any one of SEQ ID No. 2, 4, or 6.

30. A specific probe comprising a nucleotide sequence being essentially similar to any one of 

SEQ ID No. 1, 3, or 5 or any one of SEQ ID No. 2, 4, or 6, or the complement of said 

sequences.

31. A specific probe comprising the sequence of SEQ ID No. 1 or 3 or the sequence of SEQ ID 

No. 2 or 4.
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32. A method for confirming seed purity, which method comprises detection of an EE-GM4 

specific region with a specific primer or probe which specifically recognizes the 5’ or 3’ T- 

DNA flanking region and the inserted T-DNA contiguous therewith in EE-GM4, in seed 

samples.

33. The method of paragraph 32, comprising amplifying a DNA fragment of between 50 and 

1000 bp from a nucleic acid present in said biological samples using a polymerase chain 

reaction with at least two primers, one of said primers recognizing the 5’ T-DNA flanking 

region of the inserted T-DNA in EE-GM4, said 5’ T-DNA flanking region comprising the 

nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 

24 from nucleotide 1 to nucleotide 1058, or the 3’ T-DNA flanking region of the inserted T- 

DNA in EE-GM4, said 3’ T-DNA flanking region comprising the nucleotide sequence of 

the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, the 

other primer of said primers recognizing a sequence within the inserted T-DNA comprising 

the complement of the nucleotide sequence of SEQ ID No. 5 from nucleotide 228 to 

nucleotide 398 or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 

253, or the nucleotide sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621, 

or the nucleotide sequence of SEQ ID No. 23 from nucleotide position 1059 to nucleotide 

position 8663, or the complement thereof, and hybridizing a probe specific for the DNA 

fragment amplified with said at least two primers.

34. The method of paragraph 33, comprising amplifying a DNA fragment of 126 bp and wherein 

said primers comprise the sequence of SEQ ID No. 12 and SEQ ID No. 13, respectively, and 

wherein said probe comprises the sequence of SEQ ID No. 14, or amplifying a DNA 

fragment of 90 bp and wherein said primers comprise the sequence of SEQ ID No. 20 and 

SEQ ID No. 21, respectively, and wherein said probe comprises the sequence of SEQ ID 

No. 22.

35. A method for screening seeds for the presence of EE-GM4, which method comprises 

detection of an EE-GM4 specific region with a specific primer pair or probe which 
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specifically recognize(s) the 5’ or 3’ T-DNA flanking region and the inserted T-DNA 

contiguous therewith in EE-GM4, in samples of seed lots.

36. The method of paragraph 35, comprising amplifying a DNA fragment of between 50 and 

1000 bp from a nucleic acid present in said biological samples using a polymerase chain 

reaction with at least two primers, one of said primers recognizing the 5’ T-DNA flanking 

region of the inserted T-DNA in EE-GM4, said 5’ T-DNA flanking region comprising the 

nucleotide sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 

24 from nucleotide 1 to nucleotide 1058, or the 3’ T-DNA flanking region of the inserted T- 

DNA in EE-GM4, said 3’ T-DNA flanking region comprising the nucleotide sequence of 

the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or the nucleotide 

sequence of the complement of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, the 

other primer of said primers recognizing a sequence within the inserted T-DNA comprising 

the complement of the nucleotide sequence of SEQ ID No. 5 from nucleotide 228 to 

nucleotide 398 or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 

253, or comprising the nucleotide sequence of SEQ ID No. 11 from nucleotide 17 to 

nucleotide 7621 or of SEQ ID No. 23 from nucleotide position 1059 to nucleotide position 

8663, or the complement thereof, and hybridizing a probe specific for the DNA fragment 

amplified with said at least two primers, such as a probe comprising the sequence of SEQ 

ID No. 1 or 3, or SEQ ID No. 2 or 4, or the complement thereof.

37. The method of paragraph 36, comprising amplifying a DNA fragment of 126 bp and wherein

said primers comprise the sequence of SEQ ID No. 12 and SEQ ID No. 13, respectively, and 

wherein said probe comprises the sequence of SEQ ID No. 14.

38. A method for determining the zygosity status of a plant, plant material or seed comprising 

elite event EE-GM4, said method comprising amplifying DNA fragments of between 50 and 

1000 bp from a nucleic acid present in said biological samples using a polymerase chain 

reaction with at least three primers, two of said primers specifically recognizing pre-insertion 

plant DNA, such as a primer comprising the nucleotide sequence of SEQ ID No. 18 and a 

primer comprising the nucleotide sequence of SEQ ID No. 13, the third of said primers 
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recognizing a sequence within the inserted T-DNA, such as the nucleotide sequence of SEQ 

ID No. 12, such as said method using said primers wherein DNA fragments of 126 and 108 

bp are amplified.

39. A method of detecting the presence of elite event EE-GM4 in biological samples through 

hybridization with a substantially complementary labeled nucleic acid probe in which the 

probe:target nucleic acid ratio is amplified through recycling of the target nucleic acid 

sequence, said method comprising:

a) hybridizing said target nucleic acid sequence to a first nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide position 228 to 

nucleotide position 245 or its complement or said first nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 6 from nucleotide position 236 to 

nucleotide position 253 or its complement;

b) hybridizing said target nucleic acid sequence to a second nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide 210 to nucleotide 227 

or its complement or said nucleic acid oligonucleotide comprising the nucleotide sequence 

of SEQ ID No. 6 from nucleotide 254 to nucleotide 271 or its complement, wherein said first 

and second oligonucleotide overlap by at least one nucleotide and wherein either said first 

or said second oligonucleotide is labeled to be said labeled nucleic acid probe;

c) cleaving only the labeled probe within the probe:target nucleic acid sequence duplex with 

an enzyme which causes selective probe cleavage resulting in duplex disassociation, leaving 

the target sequence intact;

d) recycling of the target nucleic acid sequence by repeating steps (a) to (c); and

e) detecting cleaved labeled probe, thereby determining the presence of said target nucleic 

acid sequence, and detecting the presence of elite event EE-GM4 in said biological samples.

40. A transgenic soybean plant, or cells, parts, seed or progeny thereof, each comprising elite 

event EE-GM4 in its genome, reference seed comprising said event having been deposited 

at the ATCC under deposit number PT A-123624.
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41. The transgenic soybean plant, seed, cells, parts or progeny of paragraph 40, the genomic 

DNA of which, when analyzed using PCR for EE-GM4 with two primers comprising the 

nucleotide sequence of SEQ ID 12 and SEQ ID 13 respectively, yields a DNA fragment of 

126 bp.

42. Seed comprising elite event EE-GM4, which is an inserted T-DNA at a specific position in 

the soybean genome, as is contained in the seed deposited at the ATCC under deposit number 

PTA-123624 or in derivatives therefrom.

43. A soybean plant, plant part, cell or tissue, or seed comprising elite event EE-GM4 obtainable 

from the seed of paragraph 42.

44. A soybean plant, or seed, cells or tissues thereof, each comprising elite event EE-GM4 in its 

genome, obtainable by propagation of and/or breeding with a soybean plant grown from the 

seed deposited at the ATCC under deposit number PTA-123624.

45. A soybean seed comprising elite event EE-GM4, reference seed comprising said event 

having been deposited at the ATCC under deposit number PTA-123624.

46. A transgenic soybean plant, cell or tissue, comprising elite event EE-GM4, obtainable from 

the seed of paragraph 45.

47. The soybean plant cell according to any one of paragraphs 40, 41, 43, 44 and 46, which is a 

non-propagating plant cell.

48. A method for producing a soybean plant or seed comprising elite event EE-GM4 comprising 

crossing a plant according to any one of paragraphs 40, 41, 43, 44 and 46 with another 

soybean plant, and planting the seed obtained from said cross.

49. Soybean genomic DNA comprising elite event EE-GM4.
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50. A nucleic acid molecule comprising a nucleotide sequence essentially similar to the sequence 

of any one of SEQ ID No. 1, 3 or 5 or the sequence of any one of SEQ ID No. 2, 4, or 6, or 

the complement of said sequences, such as a nucleic acid molecule comprising a nucleotide 

sequence with at least 99 % or at least 99,5 % sequence identity to the nucleotide sequence 

of SEQ ID No. 5 or 6, or the complement thereof, such as said nucleic acid molecule which 

confers tolerance to an HPPD inhibitor herbicide and/or SCN resistance in soybean.

51. The nucleic acid molecule of paragraph 50 comprising the nucleotide sequence of any one 

of SEQ ID No. 1 or 3 or SEQ ID No. 2 or 4, or the complement of said sequences, such as 

such nucleic acid molecule which also comprises the nucleotide sequence of SEQ ID No. 7 

and 9 or a nucleotide sequence having at least 98 % sequence identity thereto, or the 

complement thereof, or such nucleic acid molecule which comprises the nucleotide sequence 

of SEQ ID No. 11 from nucleotide position 188 to nucleotide position 7368, or a nucleotide 

sequence having at least 98 % sequence identity thereto.

52. A soybean plant, cell, plant part, seed or progeny thereof comprising a nucleic acid molecule 

of any one of these paragraphs, such as a soybean plant, cell, plant part, seed or progeny 

thereof comprising a nucleic acid molecule comprising the nucleotide sequence of SEQ ID 

No. 1, 3 or 5 or the nucleotide sequence of SEQ ID No. 2, 4, or 6, or a soybean plant, cell, 

plant part, seed or progeny thereof, comprising in its genome the nucleotide sequence of 

SEQ ID No. 3 and the nucleotide sequence of SEQ ID No. 4, or a soybean plant, cell, plant 

part, seed or progeny thereof, comprising in its genome the nucleotide sequence of SEQ ID 

No. 5 and the nucleotide sequence of SEQ ID No. 6, or a soybean plant, cell, plant part, seed 

or progeny thereof, comprising in its genome the nucleotide sequence of SEQ ID No. 24 and 

the nucleotide sequence of SEQ ID No. 25, such as such a soybean plant also comprising a 

Cryl4Ab-l-encoding chimeric and an HPPD-4-encoding chimeric gene, particularly such 

chimeric genes comprising the nucleotide sequence of SEQ ID No. 7 and 9, respectively.

53. A nucleic acid molecule comprising the nucleotide sequence of any one of SEQ ID No. 1, 3, 

or 5 or SEQ ID No. 2, 4, or 6, such as a nucleic acid molecule, which comprises the 

nucleotide sequence of SEQ ID No. 5 and SEQ ID No. 6, or the complement thereof, or such 
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as a nucleic acid molecule, which comprises the nucleotide sequence of SEQ ID No. 24 and 

SEQ ID No. 25, or the complement thereof.

54. A transgenic soybean plant, plant cell, tissue, or seed, comprising in their genome event EE- 

GM4 characterized by a nucleic acid molecule comprising a nucleotide sequence essentially 

similar to the sequence of any one of SEQ ID No. 1, 3, 5 or 24 of the sequence of any one 

of SEQ ID No. 2, 4 6 or 25, or the complement of said sequences, wherein said soybean 

plant also comprising a Cryl4Ab-l-encoding chimeric and an HPPD-4-encoding chimeric 

gene.

55. A soybean plant, cell, tissue or seed, comprising EE-GM4 and comprising in the genome of 

its cells a nucleic acid sequence with at least 80%, 90%, 95% or 100 % sequence identity to 

a sequence of any one of SEQ ID No. 1, 3 or 5 or a sequence of any one of SEQ ID No. 2, 

4, or 6, or the complement of said sequences, such as a soybean plant also comprising a 

Cryl4Ab-l-encoding chimeric and an HPPD-4-encoding chimeric gene, or such soybean 

plant, cell, tissue or seed, comprising in the genome of its cells a nucleic acid sequence with 

at least 80%, 90%, 95% or 100 % sequence identity to the sequence of SEQ ID No. 24 or 

SEQ ID No. 25.

56. A soybean plant, plant cell, tissue, or seed, comprising in its genome a nucleic acid molecule 

comprising a nucleotide sequence with at least 99 % sequence identity to the nucleotide 

sequence of SEQ ID No. 5 or 24 or 6 or 25, or the complement thereof, or such soybean 

plant, plant cell, tissue, or seed, comprising in its genome a nucleic acid molecule comprising 

a nucleotide sequence with at least 99 % sequence identity to the nucleotide sequence of 

SEQ ID No. 5 or 24 and SEQ ID No. 6 or 25, or the complement thereof.

57. A soybean plant, plant cell, tissue, or seed, comprising in its genome a nucleic acid molecule 

hybridizing under standard stringency conditions to the nucleotide sequence of SEQ ID No. 

5 or 6, or the complement thereof.
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58. A nucleic acid molecule comprising a nucleotide sequence with at least 99 % sequence identity 

to the nucleotide sequence of SEQ ID No. 5 or 6, or the complement thereof, such as a nucleic 

acid molecule comprising a nucleotide sequence with at least 99 % sequence identity to the 

nucleotide sequence of SEQ ID No. 5 or 24 and SEQ ID No. 6 or 25, or the complement 

thereof.

59. A nucleic acid molecule comprising a nucleotide sequence hybridizing under standard 

stringency conditions to the nucleotide sequence of SEQ ID No. 5 or 6, or the complement 

thereof.

60. The nucleic acid molecule of any one of paragraphs 50, 51, 58 and 59, which also comprises 

the nucleotide sequence of SEQ ID No. 7 and 9.

61. A chimeric DNA comprising a T-DNA 5’ flanking region, an inserted T-DNA, and a T-DNA 

3’ flanking region, wherein the sequence of said inserted T-DNA comprises the sequence of 

SEQ ID No. 11 from nucleotide 188 to nucleotide 7368 or a sequence at least 95, 96, 97, 98, 

99, or at least 99,5 % identical thereto, or wherein the sequence of said inserted T-DNA 

comprises the sequence of SEQ ID No. 7 and 9, and wherein said T-DNA 5’ flanking region 

is located immediately upstream of and contiguous with said inserted T-DNA and comprises 

the sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or a sequence at least 95, 

96, 97, 98, 99, or at least 99,5 % identical thereto, or of SEQ ID No. 24 from nucleotide 1 to 

nucleotide 1058, or a sequence at least 95, 96, 97, 98, 99, or at least 99,5 % identical thereto, 

and wherein said T-DNA 3’ flanking region is located immediately downstream of and 

contiguous with said inserted T-DNA and comprises the sequence of SEQ ID No. 6 from 

nucleotide 254 to nucleotide 501 or a sequence at least 95, 96, 97, 98, 99, or at least 99,5 % 

identical thereto, or the nucleotide sequence of the complement of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339, or a sequence at least 95, 96, 97, 98, 99, or at least 99,5 % 

identical thereto.

62. A nucleic acid molecule comprising a nucleotide sequence with at least 98 % sequence identity 

to the nucleotide sequence of SEQ ID No. 7 or the complement thereof, such as the nucleotide
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sequence of SEQ ID No.7, such as a nucleic acid molecule comprising the nucleotide sequence

of SEQ ID No. 11 from nucleotide 131 to 5276 or the complement thereof, or a sequence

encoding a nematicidal Cryl4Ab protein having at least 95, 96, 97, 98, or at least 99 %

sequence identity to SEQ ID No.7 or to the sequence of SEQ ID No. 11 from nucleotide

position 131 to nucleotide position 5276, or the complement thereof.

63. A nucleic acid molecule comprising a nucleotide sequence with at least 98 % sequence identity 

to the nucleotide sequence of SEQ ID No. 9 or the complement thereof, such as the nucleotide 

sequence of SEQ ID No.9, such as a DNA molecule comprising the nucleotide sequence of 

SEQ ID No. 11 from nucleotide 5382 to 7621, or the complement thereof, or a sequence having 

at least 95, 96, 97, 98, or at least 99 % sequence identity to SEQ ID No. 9, or to the sequence 

of SEQ ID No. 11 from nucleotide position 5382 to nucleotide position 7621, or its 

complement, wherein said sequence encodes an HPPD protein providing tolerance to HPPD 

inhibitor herbicides when expressed in a plant.

64. A method for producing a soybean product, comprising obtaining soybean seed comprising 

elite event EE-GM4 as described above, and producing the soybean product therefrom.

65. The method of paragraph 64, wherein the soybean product is or comprises soybean meal, 

ground seeds, flour, or flakes.

66. The method of paragraph 4 or 65, wherein such soybean product comprises a nucleic acid 

specific for elite event EE-GM4, such as such product that comprises a nucleic acid that 

produces an amplicon diagnostic or specific for event EE-GM4, such as the sequence of SEQ 

ID No. 1 or 3, or the sequence of SEQ ID No. 2 or 4.

67. A soybean product, comprising elite event EE-GM4 as described above, such as a soybean 

product produced from the soybean plant, cell, part, seed or progeny of any one of these 

paragraphs.
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68. The soybean product of paragraph 67, wherein the soybean product is or comprises soybean 

meal, ground seeds, flour, or flakes.

69. The soybean product of paragraph 67 or 68, wherein said soybean product comprises a nucleic 

acid specific for elite event EE-GM4, such as such product that comprises a nucleic acid that 

produces an amplicon diagnostic or specific for event EE-GM4, such as the sequence of SEQ 

ID No. 1 or 3, or the sequence of SEQ ID No. 2 or 4 or their complement.

70. A method for protecting emerging soybean plants from competition by weeds, comprising 

treating a field in which seeds containing elite event EE-GM4 as described in any of these 

paragraphs were sown, with an HPPD inhibitor herbicide, wherein the plants are tolerant to the 

HPPD inhibitor herbicide.

71. A method for protecting emerging soybean plants from competition by weeds, comprising 

treating a field to be planted with soybean plants comprising elite event EE-GM4 as described 

above with an HPPD inhibitor herbicide, before the soybean plants are planted or the seeds are 

sown, followed by planting or sowing of said soybean plants or seeds in said pre-treated field, 

wherein the plants are tolerant to the HPPD inhibitor herbicide.

72. A method for controlling weeds in a field of soybean plants comprising elite event EE-GM4 

as described above, comprising treating said field with an effective amount of an HPPD 

inhibitor herbicide, wherein the plants are tolerant to the HPPD inhibitor herbicide.

73. The method of any one of paragraphs 70 to 72, wherein the HPPD inhibitor herbicide is 

isoxaflutole, topramezone or mesotrione.

74. Use of a transgenic soybean plant, seed or progeny thereof, comprising elite event EE-GM4 as 

described above to produce soybean grain or seed.

75. Use of a soybean plant or seed comprising elite event EE-GM4 as described above in its 

genome to grow a nematode-resistant and/or HPPD inhibitor herbicide-tolerant plant.

43



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

30

76. Use of a soybean seed comprising elite event EE-GM4 to obtain a soybean product, wherein 

EE-GM4 is as described above, such as wherein such soybean product is or comprises ground 

soybean grain, soybean flour, soybean meal, or soybean flakes.

77. Use of a soybean plant or seed comprising elite event EE-GM4 as defined above, in 

combination with an HPPD inhibitor herbicide, for growing a field of soybean, or for growing 

a soybean crop.

78. A nucleic acid molecule obtainable from the seed deposited at the ATCC under accession 

number PT A-123624, wherein said nucleic acid molecule comprises the nucleotide sequence 

of any one of SEQ ID No. 1, 3, or 5 and the nucleotide sequence of any one of SEQ ID No. 2, 

4, or 6.

79. A soybean plant, cell, part, or seed, each comprising in its genome elite event EE-GM4, 

wherein said elite event is the genetic locus comprising an inserted T-DNA containing a 

chimeric HPPD-4 protein-encoding gene and a chimeric Cryl4Ab-l protein-encoding gene, 

and 5’ and 3’ flanking sequences immediately surrounding said inserted T-DNA, as found in 

reference seed deposited at the ATCC under deposit number PT A-123624.

80. A progeny plant, cell, plant part or seed of the plant, cell, plant part or seed of paragraph 79, 

wherein said progeny plant, cell, plant part or seed comprises the nucleotide sequence of SEQ 

ID No. 3 and the nucleotide sequence of SEQ ID No. 4.

81. The soybean plant, cell, part, seed or progeny of paragraph79, the genomic DNA of which, 

when analyzed using PCR with two primers comprising the nucleotide sequence of SEQ ID 

No. 12 and SEQ ID No. 13 respectively, yields a DNA fragment of 126 bp.

82. The plant of any one of the above paragraphs which is tolerant to isoxaflutole and/or 

topramezone and/or mesotrione, such as such a plant tolerant to isoxaflutole, topramezoneand 

mesotrione.
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83. A method for producing a soybean plant resistant to SCN and tolerant to HPPD inhibitor 

herbicides, comprising introducing resistance to SCN and tolerance to HPPD inhibitor 

herbicides into the genome of a soybean plant by crossing a first soybean plant lacking a 

Cryl4Ab-l-encoding gene and lacking an HPPD-4-encoding gene with the soybean plant of 

any one of the above paragraphs, and selecting a progeny plant resistant to SCN and tolerant 

to HPPD inhibitor herbicides.

84. Use of a soybean plant or seed comprising elite event EE-GM4 as defined above to obtain a 

soybean crop, such as a soybean crop yielding better when infested by nematodes or Sudden 

Death Syndrome.

85. A method of producing a soybean crop with improved resistance to nematodes or Sudden 

Death Syndrome, comprising the steps (a) planting a field using the seed as described in any 

of the above paragraphs; and (b) harvesting the soybean seed produced on the plants grown 

from said seed, and optionally (c) applying to the field planted with said seeds before or after 

seed emergence, or on said soybean plants one or more doses of an HPPD inhibitor herbicide 

sufficient to kill weeds but which is tolerated by said soybean seeds or plants, such as wherein 

said nematodes are SCN or Pratylenchus species or root-knot nematode or reniform nematode 

species nematodes.

86. Use of the soybean seed described in the above paragraphs to prepare a processed food or feed 

commodity, wherein said processed food or feed commodity comprises a detectable amount 

of a nucleic acid comprising the nucleotide sequence of SEQ ID No. 1 and/or SEQ ID NO: 2, 

or the complement thereof.

87. The use of paragraph 86, wherein (i) said food or said feed commodity comprises soybean 

meal, soybean flour, soybean flakes, or soybean oil; (ii) said nucleic acid comprises the 

nucleotide sequence of SEQ ID NO: 3 and/or SEQ ID NO: 4, or the complement thereof; or 

(iii) said nucleic acid further comprises the nucleotide sequence contained in SEQ ID NO:7 

and SEQ ID No. 9.
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88. A soybean plant, seed or cell comprising in its genome elite event EE-GM4, wherein elite 

event EE-GM4 comprises a nucleotide sequence which is at least 90 % identical to the 

sequence set forth in SEQ ID NO. 23, wherein said elite event comprises a chimeric HPPD-4- 

encoding gene and a chimeric Cry 14Ab-l-encoding gene, wherein said plant, seed or cell is 

tolerant to an HPPD inhibitor herbicide and has SCN resistance.

89. The plant of paragraph 88, wherein elite event EE-GM4 comprises a nucleotide sequence 

which is at least 95 % identical to the sequence set forth in SEQ ID NO. 23.

90. The plant of paragraph 88, wherein elite event EE-GM4 comprises a nucleotide sequence 

which is at least 99 % identical to the sequence set forth in SEQ ID NO. 23.

91. A nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO. 23 or a nucleotide 

sequence with at least 99 % sequence identity to SEQ ID NO. 23, which confers tolerance to 

an HPPD inhibitor herbicide and/or nematode resistance, such as wherein said nematode is an 

SCN or Pratylenchus species or root-knot nematode or reniform nematode species nematode.

92. A nucleic acid molecule comprising the nucleotide sequence of SEQ ID No. 11 from nucleotide 

position 131 to nucleotide position 7941, or a nucleotide sequence having at least 95%, at least 

96%, at least 97 %, at least 98 %, or at least 99 % sequence identity thereto.

93. The nucleic acid molecule of paragraph 92, which encodes an HPPD protein tolerant to an 

HPPD inhibitor and a protein negatively affecting plant pest nematodes, such as SCN, RKN 

or Pratylenchus spp. nematodes.

94. The nucleic acid molecule of paragraph 93, which encodes the protein of SEQ ID No. 8 or a 

protein at least 99 % identical thereto and the protein of SEQ ID No. 10, or a protein at least 

99 % identical thereto.
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95. A method for controlling weeds and/or nematodes in a field to be planted with soybean plants, 

comprising the steps of: 1) treating said field with an HPPD inhibitor herbicide such as 

isoxaflutole, topramezone or mesotrione, and 2) planting or sowing of soybean plants or seeds 

comprising elite transformation event EE-GM4 as described above in said treated field, 

wherein reference seed comprising said elite event is deposited at the at the ATCC under 

deposit number PTA-123624.

96. A method of weed control, characterized in that it comprises the steps of : 1) planting of 

soybean plants or seeds tolerant to an HPPD inhibitor herbicide such as isoxaflutole, 

topramezone or mesotrione, in a field, and 2) application of an HPPD inhibitor herbicide, such 

as isoxaflutole, topramezone or mesotrione, in said field before planting said plants or seeds, 

or on said soybean plants or seeds after planting (can be before or after seed germination), 

wherein said plants or seeds comprise soybean elite transformation event EE-GM4 in their 

genome, reference seed comprising said elite event being deposited at the ATCC under deposit 

number PTA-123624.

97. A process for weed control, characterized in that it comprises the steps of: 1) treating a field to 

be planted with soybean plants or a field to be sown with soybean seeds with an HPPD inhibitor 

herbicide, such as isoxaflutole, topramezone or mesotrione, before the soybean plants are 

planted or the seeds are sown, and 2) planting soybean plants comprising soybean elite 

transformation event EE-GM4 or sowing soybean seeds comprising soybean elite 

transformation event EE-GM4 in said pre-treated field, wherein reference seed comprising said 

soybean elite transformation event EE-GM4 is deposited at the ATCC under deposit number 

PTA-123624.

98. A method for reducing yield loss in a field to be planted with soybean plants, particularly a 

field that contains or is expected to contain nematodes such as SCN, RKN or Pratylenchus or 

reniform nematodes or a combination thereof, comprising the step of 1) obtaining plants or 

seed comprising elite transformation event EE-GM4 as described above, and 2) planting or 

sowing of soybean plants or seeds, wherein reference seed comprising said elite event is 

deposited at the at the ATCC under deposit number PTA-123624.
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99. A method for increasing yield of soybean plants when planted in a field containing nematodes 

such as SCN, RKN or Pratylenchus or reniform nematodes or a combination thereof, 

comprising the step of 1) obtaining plants or seed comprising elite transformation event EE- 

GM4 as described above, and 2) planting or sowing of soybean plants or seeds, wherein 

reference seed comprising said elite event is deposited at the at the ATCC under deposit 

number PTA-123624.

100. A method for producing a soybean plant or seed tolerant to an HPPD inhibitor herbicide, such 

as isoxaflutole, topramezone or mesotrione, or for producing a soybean plant or seed tolerant 

to nematodes, such as SCN, RKN or Pratylenchus or reniform nematodes, or for producing a 

soybean plant or seed tolerant to an HPPD inhibitor herbicide, such as isoxaflutole, 

topramezone or mesotrione, and tolerant to nematodes, such as SCN, RKN or Pratylenchus or 

reniform nematodes, characterized by the step of introducing into the genome of a soybean 

plant or seed elite soybean transformation event EE-GM4 as described above, and optionally 

treating said plant or seed with an HPPD inhibitor herbicide, such as isoxaflutole, topramezone 

or mesotrione, or optionally treating the field in which said plant or seed will be planted with 

an HPPD inhibitor herbicide, such as isoxaflutole, topramezone or mesotrione, and planting 

said plant or seed in said pre-treated field.

101. A nucleic acid molecule that specifically characterizes soybean elite transformation event EE- 

GM4, characterized in that it comprises the nucleotide sequence of any one of SEQ ID No. 1, 

3 or 5, which contains a part of soybean plant genomic DNA and a part of inserted foreign 

DNA of EE-GM4 downstream thereof and contiguous therewith, and/or characterized in that 

it comprises the nucleotide sequence of SEQ ID No. 2, 4, or 6, which contains a part of inserted 

foreign DNA of EE-GM4 and a part of soybean plant genomic DNA downstream thereof and 

contiguous therewith.

102. A plant or seed comprising EE-GM4 as described above, and also comprising tolerance or 

resistance to SCN, RKN or Pratylenchus or reniform nematodes, or a combination thereof, as 

provided by soybean resistance loci/genes.
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103. The plant or seed of paragraph 102, wherein said plant or seed comprises EE-GM4 and any 

one or a combination of the SCN resistance alleles/loci of PI 548316, PI 567305, PI 437654, 

PI 90763, PI 404198B, PI 88788, PI 468916, PI 567516C, PI 209332, PI 438489B, PI 89772, 

Peking, PI 548402, PI 404198A, PI 561389B, PI 629013, PI 507471, PI 633736, PI 507354, 

PI 404166, PI 437655, PI 467312, PI 567328, PI 22897, or PI 494182.

104. A plant or seed comprising EE-GM4 as described above, also comprising tolerance to other 

herbicides, as provided by herbicide tolerance genes (either native or mutated soybean genes 

or transgenes), such as tolerance to glyphosate-, glufosinate-, sulfonylurea-, imidazolinone-, 

HPPD inhibitor-, dicamba-, 2,4-D-, or PPO inhibitor-based herbicides, or any combination 

thereof.

105. The plant or seed of paragraph 103 wherein said plant or seed comprises EE-GM4 as 

described above and one or more of the following soybean transformation events conferring 

herbicide tolerance : MST-FG072-3, SYN-000H2-5, DAS-68416-4, DAS-44406-6, MON- 

87708-9, MON89788, MON-04032-6, ACS-GM005-3, BPS-CV127-9, ACS-GM006-4, 

MON-87705-6, or event DP-305423-1.

106. A method to reduce severity of effects of Sudden Death Syndrome or Iron Deficiency 

Chlorosis on soybean plants in the presence of SCN infestation, or to increase yield of soybean 

plants in SCN-containing fields infested with Sudden Death Syndrome or in SCN-containing 

fields causing Iron Deficiency Chlorosis in soybean, which method comprises planting 

soybean plants or sowing soybean seeds comprising elite event EE-GM4, wherein reference 

seed comprising said elite event is deposited at the at the ATCC under deposit number PTA- 

123624.

Brief Description of the Drawings
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The following Examples, not intended to limit the invention to the specific embodiments 

described, may be understood in conjunction with the accompanying Figures, incorporated herein 

by reference, in which:

Figure 1: Schematic representation of the relationship between the cited nucleotide 

sequences and primers. Black bar: inserted T-DNA; hatched bar: DNA flanking the T-DNA. 

Black arrows: oligonucleotide primers, checkered arrow (a): chimeric cryl4Ab-l.b gene (see Table 

1 for composition of the chimeric gene); hatched arrow (b): chimeric hppdPf-4Pa gene (see Table 

1 for composition of the chimeric gene); black arrows: oligonucleotide primers; (c) refers to 

complement of the indicated nucleotide sequence; black line: oligonucleotide probes (the number 

below is the representative SEQ ID No.). The numbers below the bars representing SEQ ID No. 5 

and 6 are the nucleotide positions of the different elements in said sequences. Note: the scheme is 

not drawn to scale.

Figure 2: End-Point method for EE-GM4 identity analysis.
Figure 2 shows an example of the result of the method described in Example 2.1 for a series of 

soybean samples containing EE-GM4 and conventional soybean samples. For each sample the S/B 

ratios for both the EE-GM4 specific reaction and the endogenous reaction are displayed. In this 

figure, samples marked “1-15” are soybean samples containing EE-GM4, samples marked “WT” 

are wild-type soybean samples (not containing EE-GM4), and samples marked “NTC” are the No 

Template Controls. Vertical (white) bars marked with “a” show the signal obtained for event EE- 

GM4, vertical (dark) bars marked with “b” show the signal obtained for the endogenous soybean 

gene. The horizontal line marked with “1” is the minimal Signal to Background ratio to detect 

event EE-GM4, the horizontal line marked with “2” is the minimal Signal to Background ratio to 

detect the endogenous soybean sequence, the horizontal line marked with “3” is the maximum 

Signal to Background ratio for non-target (no DNA) sample (background fluorescence).

Figure 3: End-Point method for EE-GM4 identity and zygosity.
Figure 3 shows an example of the result of the method described in Example 2.2 for a series of 

soybean samples containing EE-GM4 in a homozygous state, soybean samples containing EE- 

GM4 in a hemizygous state and conventional soybean samples. In this figure:
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-Samples within the lines marked with “a”: soybean samples containing EE-GM4 in a homozygous 

state.

-Samples within the lines marked with “b”: soybean samples containing EE-GM4 in ahemizygous 

state

-Samples within the lines marked with “c”: soybean samples not containing EE-GM4 

-Samples within the box formed by the lines marked with “d”: inconclusive samples

Figure 4: Real-Time PCR method for EE-GM4 Low Level Presence analysis
Figure 4 shows an example of the results of the RT-PCR method described in Example 2.3 for low 

level presence analysis as performed on the calibration samples, “a”, “b”, “c”, “d”, “e” indicate 

the Ct values for calibration samples “A”, “B”, “C”, “D”, “E”, respectively. Calibration samples 

“A”, “B”, “C”, “D”, “E” have decreasing amounts of EE-GM4 DNA.

Figure 5: Average max phyto results for herbicide treatments
Figure 5 shows the average of the maximum plant phytotoxicity data recorded for herbicide 

treatment in several field trials across 2 years, for soybean plants containing event EE-GM4 as 

compared to untransformed/conventional soybean plants (Thome). Numbers in ( ) below a 

treatment give the number of trials included in the bar, the number on top of each bar gives the 

average maximum phytotoxicity value for that treatment. Treatments applied were : IFT= 

isoxaflutole, MST= mesotrione, PE= pre-emergence, PO= post-emergence (at V2-V3 stage, with 

adjuvants crop oil concentrate and ammonium sulfate added to increase herbicide activity). Rates 

shown are in gram active ingredient/hectare (4x dose in pre-emergence, 2x dose in post

emergence).

Figure 6. Grain yield of EE-GM4 in Thorne in SCN infested fields.
EE-GM4 in original transformant background (Thome) was tested in 9 different locations 

throughout Iowa, Illinois, Indiana, Missouri and Tennessee in 2015 and 2016, in SCN infested 

fields (ranging from low to high SCN infestation). The dot is the estimated yield of the 

homozygous event for each trial (as percent difference to the null), the horizontal lines represent 

the 95 % confidence limits of the contrast between the homozygous event and the null segregant 

(if the line does not overlap the vertical line at 100 percent yield of null segregant, then the event 
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was significantly different from the null segregant). “Across Loes” is the estimated yield of a 

combined analysis across all 9 locations.

Figure 7. Grain yield of EE-GM4 in elite susceptible background in SCN infested fields.
EE-GM4 was introgressed (BC2F3) into an elite MG I (maturity group I) line that is susceptible 

to SCN and was tested at one location in Minnesota and one location in North Dakota in 2016 

(each with a high SCN infestation level). The dot is the estimated yield of the homozygous event 

for each trial (as percent difference to the null), the horizontal line around the dot represents the 

95 % confidence limits of the contrast between the homozygous event and the null segregate (if 

the line does not overlap the vertical line at 100 percent of null segregate (i.e., no difference), then 

the event was significantly different from the null segregate). “Across Loes” is the estimated yield 

of a combined analysis across both locations.

Figure 8. Pratylenchus resistance greenhouse assay in the USA
Elite soybean plants with EE-GM4 control Pratylenchus brachyurus in US greenhouse assays. 

Plants with EE-GM4 (’’EE-GM4”) were compared to other elite soybean lines: one SCN 

susceptible Maturity Group (MG) 3 line (“THORNE”), one MG3 SCN susceptible line, one MG 

6.2 SCN susceptible line and one MG9 SCN susceptible line (“Susc WT” shows the average for 

these 3 lines), one MG3 SCN resistant line (with the rhgl resistance allele from PI88788, “SCN 

Res (PI88788)”), and one MG 6.2 SCN resistant line with the rhgl and Rhg4 SCN resistance from 

Peking (“SCN Res (Peking)”). Plotted are the average numbers of Pratylenchus in roots 30 days 

after infestation (5 plants per entry), also showing the variation observed across variaties (as 

typically seen in greenhouse assays). Results show -85% control of Pratylenchus across EE- 

GM4 lines. Soybean lines with native SCN resistance (from Peking or PI88788) do not control 

Pratylenchus brachyurus.

Figure 9. Pratylenchus resistance greenhouse assay in Brazil
Soybean plants with EE-GM4 (“EE-GM4”) significantly reduce Pratylenchus brachyurus in 

soybean roots. Pratylenchus brachyurus were isolated from local fields in Brazil. EE-GM4 plants 

(in two different US elite lines (both maturity group 6.2, one SCN-susceptible and one with Peking 

SCN-resistance (“EE-GM4”)) and five Brazilian soybean lines, with limited Pratylenchus control 
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(“Brazil lines”), one Brazilian line, labeled as low Rf (reproductive factor) for Pratylenchus (“BRS 

7380 (low Rf)”), one US elite line (maturity group 6.2) that is SCN-susceptible (“SCN Susc”) and 

one US elite line of MG 6.2 with Peking SCN-resistance (“SCN Res (Peking)”) were evaluated 

for Pratylenchus control in a greenhouse assay in Brazil. Plotted are the averages of those entries, 

also showing the variation observed across varieties (as typically seen in greenhouse assays). One 

Brazilian soybean line (BRS 7380), showed - 89% reduction of Pratylenchus. EE-GM4 lines 

gave -79% control of Pratylenchus. Soybean lines that carry Peking native resistance to SCN do 

not control Pratylenchus brachyurus.

Figure 10. Iron Deficiency Chlorosis (IDC) scores for EE-GM4 plants compared to nulls
Figure 10 shows the IDC scores of soybean plants with EE-GM4 at one location (with high SCN 

infestation). The trial was a split-plot design (4 plots per entry) looking at the effect of the event 

in 3 different backgrounds (2 susceptible soybean lines and 1 with SCN resistance from 

PI88788). Shown are the averages of IDC scores for plants with event EE-GM4 (“EE-GM4”) and 

the corresponding null segregant (“Null”, lacking EE-GM4) across three genetic backgrounds (1 

SCN-resistant, 1 SCN-susceptible, and the SCN-susceptible Thome background). One bar 

represents 12 total plots. The vertical lines indicate the standard error (“SEM” is the Standard 

Error of the Mean).

Detailed Description of the Preferred Embodiments of the Invention

In this invention, EE-GM4 has been identified as an elite event from a population of transgenic 

soybean plants in the development of nematode resistant soybean (Glycine max) comprising a gene 

coding for 4-hydroxy phenylpyruvate dioxygenase (HPPD) inhibitor tolerance combined with a 

gene conferring resistance to nematodes, each under control of a plant-expressible promoter. 

Specific tools for use in the identification of elite event EE-GM4 in biological samples are 

described herein.

The incorporation of a recombinant DNA molecule in the plant genome typically results from 

transformation of a cell or tissue. The particular site of incorporation is usually due to random 

integration.
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The DNA introduced into the plant genome as a result of transformation of a plant cell or tissue 

with a recombinant DNA or “transforming DNA”, and originating from such transforming DNA 

is hereinafter referred to as “inserted T-DNA” comprising one or more “transgenes”. The 

transgenes of EE-GM4 are the nematode resistance and HPPD inhibitor herbicide tolerance genes. 

“Plant DNA” in the context of the present invention will refer to DNA originating from the plant 

which is transformed. Plant DNA will usually be found in the same genetic locus in the 

corresponding wild-type plant. The inserted T-DNA can be characterized by the location and the 

configuration at the site of incorporation of the recombinant DNA molecule in the plant genome. 

The site in the plant genome where a recombinant DNA has been inserted is also referred to as the 

“insertion site” or “target site”. Insertion of the recombinant DNA into the region of the plant 

genome referred to as “pre-insertion plant DNA” (also named “pre-insertion locus” herein) can be 

associated with a deletion of plant DNA, referred to as “target site deletion”. A “flanking region” 

or “flanking sequence” as used herein refers to a sequence of at least 10 bp, at least 20 bp, at least 

50 bp, and up to 5000 bp of DNA different from the introduced T-DNA, preferably DNA from the 

plant genome which is located either immediately upstream of and contiguous with or immediately 

downstream of and contiguous with the inserted T-DNA. Transformation procedures leading to 

random integration of the inserted T-DNA will result in transformants with different flanking 

regions, which are characteristic and unique for each transformant. When the recombinant DNA 

is introduced into a plant through traditional crossing, its insertion site in the plant genome, or its 

flanking regions, will generally not be changed.

An “isolated nucleic acid (sequence/molecule)” or “isolated DNA (sequence/molecule)”, as used 

herein, refers to a nucleic acid or DNA (sequence/molecule) which is no longer in the natural 

environment it was isolated from, e.g., the nucleic acid sequence in another bacterial host or in a 

plant genome, or a nucleic acid or DNA (sequence/molecule ) fused to DNA or nucleic acid 

(sequence/molecule) from another origin, such as when contained in a chimeric gene under the 

control of a (heterologous) plant-expressible promoter. Any nucleic acid or DNA of this invention, 

including any primer, can also be non-naturally-occurring, such as a nucleic acid or DNA with a 

sequence identical to a sequence occurring in nature, but having a label (missing from the 

naturally-occurring counterpart), or with a sequence having at least one nucleotide addition or 
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nucleotide, or with a sequence having a sequence identity below 100 % (not identical) to a 

naturally-existing nucleic acid or DNA or a fragment thereof, or a nucleic acid or DNA with a 

sequence consisting of nucleotide sequences from different origins that do not occur together in 

nature (a chimeric or hybrid DNA), or a man-made synthetic nucleic acid or DNA with a sequence 

different from the natural nucleic acid or DNA or a fragment thereof.

An event is defined as a (artificial) genetic locus that, as a result of genetic engineering, carries an 

inserted T-DNA or transgene comprising at least one copy of a gene of interest or of the genes of 

interest. The typical allelic states of an event are the presence or absence of the inserted T-DNA. 

An event is characterized phenotypic ally by the expression of the transgene or transgenes. At the 

genetic level, an event is part of the genetic make-up of a plant. At the molecular level, an event 

can be characterized by the restriction map (e.g., as determined by Southern blotting), by the 

upstream and/or downstream flanking sequences of the transgene, the location of molecular 

markers and/or the molecular configuration of the transgene. Usually transformation of a plant 

with a transforming DNA comprising at least one gene of interest leads to a population of 

transformants comprising a multitude of separate events, each of which is unique. An event is 

characterized by the inserted T-DNA and at least one of the flanking sequences.

An elite event, as used herein, is an event which is selected from a group of events, obtained by 

transformation with the same transforming DNA, based on an optimal trait efficacy and superior 

expression, stability of the transgene(s) and its compatibility with optimal agronomic 

characteristics of the plant comprising it. Thus the criteria for elite event selection are one or more, 

preferably two or more, advantageously all of the following:

a) trait efficacy;

b) that the presence of the inserted T-DNA does not compromise other desired 

characteristics of the plant, such as those relating to agronomic performance or commercial value;

c) that the event is characterized by a well-defined molecular configuration which is stably 

inherited and for which appropriate tools for identity control can be developed;
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d) that the gene(s) of interest show(s) a correct, appropriate and stable spatial and temporal 

phenotypic expression, at a commercially acceptable level in a range of environmental conditions 

in which the plants carrying the event are likely to be exposed in normal agronomic use.

It is preferred that the inserted T-DNA is associated with a position in the plant genome that allows 

easy introgression into desired commercial genetic backgrounds.

The status of an event as an elite event is confirmed by introgression of the elite event in different 

relevant genetic backgrounds and observing compliance with one, two, three or all of the criteria 

e.g. a), b), c) and d) above.

An “elite event” thus refers to a genetic locus comprising an inserted T-DNA, which meets the 

above-described criteria. A plant, plant material or progeny such as seeds can comprise one or 

more different elite events in its genome.

The tools developed to identify an elite event or the plant or plant material comprising an elite 

event, or products which comprise plant material comprising the elite event, are based on the 

specific genomic characteristics of the elite event, such as, a specific restriction map of the 

genomic region comprising the inserted T-DNA, molecular markers or the sequence of the 

flanking region(s) of the inserted T-DNA.

Once one or both of the flanking regions of the inserted T-DNA have been sequenced, primers 

and/or probes can be developed which specifically recognize this (these) sequence(s) in the nucleic 

acid (DNA or RNA) of a sample by way of a molecular biological technique. For instance a PCR 

method can be developed to identify the elite event in biological samples (such as samples of 

plants, plant material or products comprising plant material). Such a PCR is based on at least two 

specific “primers”, one recognizing a sequence within the 5’ or 3’ T-DNA flanking region of the 

elite event and the other recognizing a sequence within the inserted T-DNA. The primers 

preferably have a sequence of between 15 and 35 nucleotides which under optimized PCR 

conditions “specifically recognize” a sequence within the 5’ or 3’ T-DNA flanking region of the 

elite event and the inserted T-DNA of the elite event respectively, so that a specific fragment 
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(“integration fragment” or discriminating amplicon) is amplified from a nucleic acid sample 

comprising the elite event. This means that only the targeted integration fragment, and no other 

sequence in the plant genome or inserted T-DNA, is amplified under optimized PCR conditions.

PCR primers suitable for the invention may be the following:

- oligonucleotides ranging in length from 17 nt to about 200 nt, comprising a nucleotide 

sequence of at least 17 consecutive nucleotides, preferably 20 consecutive nucleotides, selected 

from the 5’ T-DNA flanking sequence (SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or 

of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058 or plant genomic sequences upstream 

thereof and contiguous therewith) at their 3’ end (primers recognizing 5’ T-DNA flanking 

sequences); or

- oligonucleotides ranging in length from 17 nt to about 200 nt, comprising a nucleotide 

sequence of at least 17 consecutive nucleotides, preferably 20 consecutive nucleotides, selected 

from the 3’ T-DNA flanking sequence (complement of SEQ ID No. 6 from nucleotide 254 to 

nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339 or plant genomic sequences downstream thereof and 

contiguous therewith) at their 3’ end (primers recognizing 3’ T-DNA flanking sequences); or

- oligonucleotides ranging in length from 17 nt to about 200 nt, comprising a nucleotide 

sequence of at least 17 consecutive nucleotides, preferably 20 consecutive nucleotides, selected 

from the inserted T-DNA sequences (complement of SEQ ID No. 5 from nucleotide 228 to 

nucleotide 398 or sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253, or the 

sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621, or the sequence of SEQ 

ID No. 23 from nucleotide 1059 to nucleotide 8663, or its complement) at their 3’ end (primers 

recognizing inserted T-DNA).

It will be understood that primers recognizing the 5’ T-DNA flanking sequences can be used in a 

PCR reaction together with primers recognizing the inserted T-DNA which are selected from the 

complement of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or T-DNA sequences 

downstream thereof and contiguous therewith, whereas primers recognizing the 3’ T-DNA 

flanking sequences can be used in a PCR reaction together with primers recognizing the inserted 

T-DNA which are selected from the sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide

57



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

30

253, or T-DNA upstream thereof and contiguous therewith. Primers recognizing inserted T-DNA

can also be selected from the sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621,

or the sequence of SEQ ID No. 23 from nucleotide 1059 to nucleotide 8663, or the complement

thereof.

The primers may of course be longer than the mentioned 17 consecutive nucleotides, and may, 

e.g., be 20, 21, 30, 35, 50, 75, 100, 150, 200 nt long or even longer. The primers may entirely 

consist of nucleotide sequence selected from the mentioned nucleotide sequences of flanking 

sequences and inserted T-DNA sequences. However, the nucleotide sequence of the primers at 

their 5’ end (i.e., outside of the 17 consecutive nucleotides at the 3’ end) is less critical. Thus, the 

5’ sequence of the primers may comprise or consist of a nucleotide sequence selected from the 

flanking sequences or inserted T-DNA, as appropriate, but may contain several (e.g., 1, 2, 5, or 

10) mismatches in comparison with the T-DNA or T-DNA flanking DNA. The 5’ sequence of the 

primers may even entirely be a nucleotide sequence unrelated to the flanking sequences or inserted 

T-DNA, such as, e.g., a nucleotide sequence representing one or more restriction enzyme 

recognition sites, or such as nucleotide sequences capable of binding other oligonucleotides, such 

as labelled oligonucleotides, such as FRET cassettes (LGC genomics; see Semagn et al., 2014, 

Mol Breeding 33:1-14, and US 7615620). Such unrelated sequences or flanking DNA sequences 

with mismatches should preferably not be longer than 100, more preferably not longer than 50 or 

even 25 nucleotides. The primers can also be modified with a label, such as a fluorescent label.

Moreover, suitable primers may comprise or consist (essentially) of a nucleotide sequence at their 

3’ end spanning the joining region between the 5’ or 3’ T-DNA flanking region-derived sequences 

and the inserted T-DNA sequences (located at nucleotides 227 and 228 in SEQ ID No. 5 and 

nucleotides 253 and 254 in SEQ ID No. 6, or nucleotides 1058 and 1059 in SEQ ID No. 24 and 

nucleotides 253 and 254 in SEQ ID No. 25) provided the mentioned 3’-located 17 consecutive 

nucleotides are not derived exclusively from either the inserted T-DNA or the T-DNA flanking 

sequences in SEQ ID No. 5 or 6 or SEQ ID No. 24 or 25.

It will also be immediately clear to the skilled artisan that properly selected PCR primer pairs 

should also not comprise sequences complementary to each other.
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For the purpose of the invention, the “complement of a nucleotide sequence represented in SEQ

ID No: X” is the nucleotide sequence which can be derived from the represented nucleotide

sequence by replacing the nucleotides with their complementary nucleotide according to

Chargaff’s rules (A<=>T; G<=>C) and reading the sequence in the 5’ to 3’ direction, i.e., in opposite

direction of the represented nucleotide sequence.

Examples of suitable primers are the oligonucleotide sequences of SEQ ID no. 13 or SEQ ID No. 

21 or SEQ ID No. 26 or 27 (3’ or 5’ T-DNA flanking sequence recognizing primer), or SEQ ID 

No. 14 or SEQ ID No. 20 or SEQ ID No. 28 or 29 (inserted T-DNA recognizing primer for use 

with the 3’ or 5’ T-DNA flanking sequence recognizing primers).

Preferably, the amplified fragment has a length of between 50 and 500 nucleotides, such as a length 

between 50 and 150 nucleotides. The specific primers may have a sequence which is between 80 

and 100% identical to a sequence within the 5’ or 3’ T-DNA flanking region of the elite event and 

the inserted T-DNA of the elite event, respectively, provided the mismatches still allow specific 

identification of the elite event with these primers under optimized PCR conditions. The range of 

allowable mismatches however, can easily be determined experimentally and are known to a 

person skilled in the art.

Detection of integration fragments can occur in various ways, e.g., via size estimation after gel 

analysis. The integration fragments may also be directly sequenced. Other sequence specific 

methods for detection of amplified DNA fragments are also known in the art. Amplified DNA 

fragments can also be detected using labelled sequences and detection of the label. For example, a 

labelled probe can be included in the reaction mixture which specifically binds to the amplified 

fragment. In one embodiment, the labelled probe (FRET hybridization probe) can comprise a 

fluorescent label and a quencher, such that the FRET cassette is no longer quenched and emits 

fluorescence when bound to the PCR product. Alternatively, a labelled FRET cassette, i.e., an 

oligonucleotide labeled with a fluorescent label and a quencher, can be included in the reaction 

mixture which specifically binds one of the primers in the reaction mixture, such as a FRET 

cassette directed to a 5’ extension of the primer used in the reaction mixture (see, e.g., Semagn et
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al., 2014, Mol Breeding 33:1-14, and US 7615620). Fluorescence can be measured using methods 

known in the art. Fluorescence can be measured real-time, i.e., during each cycle of the PCR 

reaction. Fluorescence can also be measured at the end of the PCR reaction.

As the sequence of the primers and their relative location in the genome are unique for the elite 

event, amplification of the integration fragment will occur only in biological samples comprising 

(the nucleic acid of) the elite event. Preferably when performing a PCR to identify the presence of 

EE-GM4 in unknown samples, a control is included of a set of primers with which a fragment 

within a “housekeeping gene” of the plant species of the event can be amplified. Housekeeping 

genes are genes that are expressed in most cell types and which are concerned with basic metabolic 

activities common to all cells. Preferably, the fragment amplified from the housekeeping gene is a 

fragment which is larger than the amplified integration fragment. Depending on the samples to be 

analyzed, other controls can be included.

Standard PCR protocols are described in the art, such as in “PCR Applications Manual" (Roche 

Molecular Biochemicals, 2nd Edition, 1999, or 3rd Edition, 2006) and other references. The 

optimal conditions for the PCR, including the sequence of the specific primers, are specified in a 

“PCR (or Polymerase Chain Reaction) Identification Protocol” for each elite event. It is however 

understood that a number of parameters in the PCR Identification Protocol may need to be adjusted 

to specific laboratory conditions, and may be modified slightly to obtain similar results. For 

instance, use of a different method for preparation of DNA may require adjustment of, for instance, 

the amount of primers, polymerase and annealing conditions used. Similarly, the selection of other 

primers may dictate other optimal conditions for the PCR Identification Protocol. These 

adjustments will however be apparent to a person skilled in the art, and are furthermore detailed 

in current PCR application manuals such as the one cited above.

Alternatively, specific primers can be used to amplify an integration fragment that can be used as 

a “specific probe” for identifying EE-GM4 in biological samples. Contacting nucleic acid of a 

biological sample, with the probe, under conditions which allow hybridization of the probe with 

its corresponding fragment in the nucleic acid, results in the formation of a nucleic acid/probe 

hybrid. The formation of this hybrid can be detected (e.g., via labeling of the nucleic acid or probe), 
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whereby the formation of this hybrid indicates the presence of EE-GM4. Such identification 

methods based on hybridization with a specific probe (either on a solid phase carrier or in solution) 

have been described in the art. The specific probe is preferably a sequence which, under optimized 

conditions, hybridizes specifically to a region comprising part of the 5’ or 3’ T-DNA flanking 

region of the elite event and part of the inserted T-DNA contiguous therewith (hereinafter referred 

to as “specific region”). Preferably, the specific probe comprises a sequence of between 50 and 

500 bp, or of 100 to 350 bp which is at least 80%, or between 80 and 85%, or between 85 and 

90%, or between 90 and 95%, or between 95% and 100% identical (or complementary), or is 

identical (or complementary) to the nucleotide sequence of a specific region of EE-GM4. 

Preferably, the specific probe will comprise a sequence of about 15 to about 100 contiguous 

nucleotides identical (or complementary) to a specific region of the elite event.

Oligonucleotides suitable as PCR primers for detection of the elite event EE-GM4 can also be used 

to develop a PCR-based protocol to determine the zygosity status of plants containing the elite 

event. To this end, two primers recognizing the wild-type locus before integration are designed in 

such a way that they are directed towards each other and have the insertion site located in between 

the primers. These primers may contain primers specifically recognizing the 5’ and/or 3’ T-DNA 

flanking sequences of EE-GM4. This set of primers recognizing the wild-type locus before 

integration, together with a third primer complementary to transforming DNA sequences (inserted 

T-DNA) allows simultaneous diagnostic PCR amplification of the EE-GM4 specific locus, as well 

as of the wild type locus. If the plant is homozygous for the transgenic locus or the corresponding 

wild type locus, the diagnostic PCR will give rise to a single PCR product typical, preferably 

typical in length, for either the transgenic or wild type locus. If the plant is hemizygous for the 

transgenic locus, two locus-specific PCR products will appear, reflecting both the amplification of 

the transgenic and wild type locus.

Alternatively, to determine the zygosity status of plants containing the elite event, two primers 

recognizing the wild-type locus before integration are designed in such a way that they are directed 

towards each other, and that one primer specifically recognizes the 5’ or the 3’ T-DNA flanking 

sequences contained in SEQ ID No. 5 or 6 or in SEQ ID No. 24 or 25, and that one primer 

specifically recognizes the 3’ or the 5’ T-DNA flanking sequences contained within SEQ ID No.
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6 or 5 or within SEQ ID No. 25 or 24, or specifically recognizes the pre-insertion locus. For the 

current invention, a suitable primer pair recognizing the wild type locus before integration is a 

primer pair containing one primer comprising or consisting (essentially) of the nucleotide sequence 

of SEQ ID No. 18, and one primer comprising or consisting (essentially) of the nucleotide 

sequence of SEQ ID No. 13. This set of primers, together with a third primer complementary to 

transforming DNA sequences (inserted T-DNA), or complementary to transforming DNA 

sequences and the 5’ or 3’ T-DNA flanking sequences contiguous therewith, and in a direction 

towards the primer which specifically recognizes the 5’ or the 3’ T-DNA flanking sequences (such 

as a primer comprising or consisting (essentially) of the nucleotide sequence of SEQ ID No. 12, 

which is in a direction towards the primer comprising or consisting (essentially) of the nucleotide 

sequence of SEQ ID No. 13) allow simultaneous diagnostic PCR amplification of the EE-GM4 

specific locus, as well as of the wild type locus. If the plant is homozygous for the transgenic locus 

or the corresponding wild type locus, the diagnostic PCR will give rise to a single PCR product 

typical for either the transgenic or wild type locus. If the plant is hemizygous for the transgenic 

locus, two locus-specific PCR products will appear, reflecting both the amplification of the 

transgenic and wild type locus.

Detection of the PCR products typical for the wild-type and transgenic locus can be based on 

determination of the length of the PCR products which can be typical for the wild-type and 

transgenic locus. Alternatively, detection of the PCR products typical for the wild-type and 

transgenic locus can be performed by modification of the primer specific for the pre-insertion locus 

and by modification of the primer specific for the inserted T-DNA, and detection of incorporation 

into a PCR product of the modified primers. For example, the primer specific for the pre-insertion 

locus and the primer specific for the inserted T-DNA can be labeled using a fluorescent label, 

wherein the labels are different for the two primers. Fluorescence can be detected when the primer 

is incorporated into a PCR product. If the plant is homozygous for the transgenic locus or the 

corresponding wild type locus, fluorescence can be detected of the label of the primer specific for 

the inserted T-DNA only or of the primer specific for the pre-insertion locus only. If the plant is 

hemizygous for the transgenic locus, fluorescence can be detected of both the label of the primer 

specific for the inserted T-DNA and of the primer specific for the pre-insertion locus, reflecting 

both the amplification of the transgenic and wild type locus.
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Alternatively, the primer specific for the pre-insertion locus and the primer specific for the inserted 

T-DNA can have a 5’ extension which specifically binds a labeled FRET cassette, i.e. an 

oligonucleotide labelled with a fluorescent label and a quencher, wherein the 5’ extension and the 

corresponding FRET cassettes are different for the two primers (see, e.g., Semagn et al., 2014, Mol 

Breeding 33:1-14, and US 7615620). Fluorescence can be detected when the primer is incorporated 

into a PCR product and, subsequently, the FRET cassette is incorporated in the PCR product. If 

the plant is homozygous for the transgenic locus or the corresponding wild type locus, fluorescence 

can be detected of the FRET cassette specifically binding to the primer specific for the inserted T- 

DNA only or of the FRET cassette specifically binding to the primer specific for the pre-insertion 

locus only. If the plant is hemizygous for the transgenic locus, fluorescence can be detected of 

both of the FRET cassette specifically binding to the primer specific for the inserted T-DNA and 

of the FRET cassette specifically binding to the primer specific for the pre-insertion locus, 

reflecting both the amplification of the transgenic and wild type locus.

If the plant is homozygous for the transgenic locus or the corresponding wild type locus, the 

diagnostic PCR will give rise to a single PCR product typical, preferably typical in length, for 

either the transgenic or wild type locus. If the plant is hemizygous for the transgenic locus, two 

locus-specific PCR products will appear, reflecting both the amplification of the transgenic and 

wild type locus.

Alternatively, to determine the zygosity status of plants containing the elite event, presence of the 

event can be determined in a PCR reaction in a quantitative way as described in the Examples. To 

this end, two primers recognizing the event EE-GM4 are designed in such a way that they are 

directed towards each other, wherein one primer specifically recognizes the 5’ or 3’ T-DNA 

flanking sequence contained within SEQ ID No. 5 or 6 or within SEQ ID No. 24 or 25, and wherein 

one primer specifically recognizes the inserted T-DNA within SEQ ID no. 5 or 6 or within SEQ 

ID No. 24 or 25 or within SEQ ID No. 11 or 23. This set of primers allows PCR amplification of 

the EE-GM4 specific locus. The amplified DNA fragment can quantitatively be detected using a 

labeled probe which is included in the reaction mixture which specifically binds to the amplified 

fragment. The labeled probe can comprise a fluorescent label and a quencher, such that label is no 

longer quenched and emits fluorescence when bound to the PCR product. Fluorescence can be
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measured real-time, i.e. during each cycle of the PCR reaction, using methods known in the art.

The PCR cycle at which the fluorescence exceeds a certain threshold level is a measure for the

amount of EE-GM4 specific locus in the biological sample which is analyzed, and the zygosity

status can be calculated based on reference homozygous and heterozygous samples.

Alternatively, zygosity status of plants comprising EE-GM4 can also be determined based on copy 

number analysis, using the Taqman chemistry and principles of Real-Time PCR. The alternative 

method will typically include a EE-GM4 specific reaction to quantify the EE-GM4 copy number, 

and a endogenous gene-specific reaction for normalization of the EE-GM4 copy number. Samples 

containing the EE-GM4 event in a homozygous state will have a relative copy number that is two

fold higher than hemizygous samples. Azygous samples will not amplify the EE-GM4 sequence 

in such a method.

Furthermore, detection methods specific for elite event EE-GM4 which differ from PCR based 

amplification methods can also be developed using the elite event specific sequence information 

provided herein. Such alternative detection methods include linear signal amplification detection 

methods based on invasive cleavage of particular nucleic acid structures, also known as 

InvaderTM technology, (as described e.g. in US patent 5,985,557 “Invasive Cleavage of Nucleic 

Acids”, 6,001,567 “Detection of Nucleic Acid sequences by Invader Directed Cleavage”, 

incorporated herein by reference). To this end, the target sequence is hybridized with a labeled 

first nucleic acid oligonucleotide comprising the nucleotide sequence of SEQ ID No. 5 from 

nucleotide position 228 to nucleotide position 245 or its complement or comprising the nucleotide 

sequence of SEQ ID No. 6 from nucleotide position 236 to nucleotide position 253 or its 

complement, and is further hybridized with a second nucleic acid oligonucleotide comprising the 

nucleotide sequence of SEQ ID No. 5 from nucleotide 210 to nucleotide 227 or its complement 

or comprising the nucleotide sequence of SEQ ID No. 6 from nucleotide 254 to nucleotide 271 or 

its complement, wherein said first and second oligonucleotide overlap by at least one nucleotide. 

The duplex or triplex structure which is produced by this hybridization allows selective probe 

cleavage with an enzyme (Cleavase®) leaving the target sequence intact. The cleaved labeled 

probe is subsequently detected, potentially via an intermediate step resulting in further signal 

amplification.
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In one embodiment is provided a method of detecting the presence of elite event EE-GM4 in

biological samples through hybridization with a substantially complementary labeled nucleic acid

probe in which the probe:target nucleic acid ratio is amplified through recycling of the target

nucleic acid sequence, said method comprising:

a) hybridizing said target nucleic acid sequence to a first nucleic acid oligonucleotide comprising 

the nucleotide sequence of SEQ ID No. 5 from nucleotide position 228 to nucleotide position 245 

or its complement or said first nucleic acid oligonucleotide comprising the nucleotide sequence of 

SEQ ID No. 6 from nucleotide position 236 to nucleotide position 253 or its complement;

b) hybridizing said target nucleic acid sequence to a second nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide 210 to nucleotide 227 or its 

complement or said second nucleic acid oligonucleotide comprising the nucleotide sequence of 

SEQ ID No. 6 from nucleotide 254 to nucleotide 271 or its complement, wherein said first and 

second oligonucleotide overlap by at least one nucleotide and wherein either said first or said 

second oligonucleotide is labeled to be said labeled nucleic acid probe;

c) cleaving only the labeled probe within the probe:target nucleic acid sequence duplex with an 

enzyme which causes selective probe cleavage resulting in duplex disassociation, leaving the target 

sequence intact;

d) recycling of the target nucleic acid sequence by repeating steps (a) to (c); and

e) detecting cleaved labeled probe, thereby determining the presence of said target nucleic acid 

sequence, and detecting the presence of elite event EE-GM4 in said biological samples.

Two nucleic acids are “substantially complementary” as used herein, when they are not the full 

complement of each other (as defined herein), such as when their sequences are at least 80 %, at 

least 85 %, at least 90 %, at least 95 %, or at least 99 % complementary to each other.

A “kit” as used herein refers to a set of reagents for the purpose of performing the method of the 

invention, more particularly, the identification of the elite event EE-GM4 in biological samples or 

the determination of the zygosity status of EE-GM4 containing plant material. More particularly, 

a preferred embodiment of the kit of the invention comprises at least one or two specific primers, 

as described above for identification of the elite event, or three specific primers, or two specific
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primers and one specific probe, as described above for the determination of the zygosity status. 

Optionally, the kit can further comprise any other reagent described herein in the PCR 

Identification Protocol or any of the other protocols as described herein for EE-GM4 detection. 

Alternatively, according to another embodiment of this invention, the kit can comprise a specific 

probe, as described above, which specifically hybridizes with nucleic acid of biological samples 

to identify the presence of EE-GM4 therein. Optionally, the kit can further comprise any other 

reagent (such as but not limited to hybridizing buffer, label) for identification of EE-GM4 in 

biological samples, using the specific probe.

The kit of the invention can be used, and its components can be specifically adjusted, for purposes 

of quality control (e.g., purity of seed lots), detection of the presence or absence of the elite event 

in plant material or material comprising or derived from plant material, such as but not limited to 

food or feed products.

As used herein, “sequence identity” with regard to nucleotide sequences (DNA or RNA), refers to 

the number of positions with identical nucleotides divided by the number of nucleotides in the 

shorter of the two sequences. The alignment of the two nucleotide sequences is performed by the 

Wilbur and Lipmann algorithm (Wilbur and Lipmann, 1983, Proc. Nat. Acad. Sci. USA 80:726) 

using a window-size of 20 nucleotides, a word length of 4 nucleotides, and a gap penalty of 4. 

Computer-assisted analysis and interpretation of sequence data, including sequence alignment as 

described above, can, e.g., be conveniently performed using the sequence analysis software 

package of the Genetics Computer Group (GCG, University of Wisconsin Biotechnology Center). 

Sequences are indicated as “essentially similar” when such sequences have a sequence identity of 

at least about 75%, at least about 80%, at least about 85%, at least about 90%, at least about 95%, 

at least about 98 %, or at least about 99 %, or at least 95 %, at least 96 %, at least 97%, at least 

98%, at least 99%, at least 99,5 % or at least 99,9 %. It is clear that when RNA sequences are said 

to be essentially similar or have a certain degree of sequence identity with DNA sequences, 

thymidine (T) in the DNA sequence is considered equal to uracil (U) in the RNA sequence. Also, 

it is clear that small differences or mutations may appear in DNA sequences over time and that 

some mismatches can be allowed for the event-specific primers or probes of the invention, so any 

DNA sequence indicated herein in any embodiment of this invention for any 3’ or 5’ T-DNA 
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flanking DNA or for any insert or inserted T-DNA or any primer or probe of this invention, also 

includes sequences essentially similar to the sequences provided herein, such as sequences 

hybridizing to or with at least 90 %, 95 %, 96 %, 97 %, 98 %, or at least 99 % sequence identity 

to the sequence given for any 3’ or 5’ T-DNA flanking DNA, for any primer or probe or for any 

insert or inserted T-DNA of this invention, such as a nucleotide sequence differing in 1 to 200, 1 

to 150, 1 to 100, 1 to 75, 1 to 50, 1 to 30, 1 to 20, 1 to 10, 1 to 5, or 1 to 3 nucleotides from any 

given sequence.

The term “primer” as used herein encompasses any nucleic acid that is capable of priming the 

synthesis of a nascent nucleic acid in a template-dependent process, such as PCR. Typically, 

primers are oligonucleotides from 10 to 30 nucleotides, but longer sequences can be employed. 

Primers may be provided in double-stranded form, though the single-stranded form is preferred. 

Probes can be used as primers, but are designed to bind to the target DNA or RNA and need not 

be used in an amplification process.

The term “recognizing” as used herein when referring to specific primers or probes, refers to the 

fact that the specific primers or probes specifically hybridize to a nucleic acid sequence in the elite 

event under the conditions set forth in the method (such as the conditions of the PCR Identification 

Protocol), whereby the specificity is determined by the presence of positive and negative controls.

The term “hybridizing” as used herein when referring to specific probes, refers to the fact that the 

probe binds to a specific region in the nucleic acid sequence of the elite event under standard 

stringency conditions. Standard stringency conditions as used herein refers to the conditions for 

hybridization described herein or to the conventional hybridizing conditions as described by 

Sambrook et al., 1989 (Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring 

Harbor Laboratory Press, NY) which for instance can comprise the following steps: 1) 

immobilizing plant genomic DNA fragments on a filter, 2) prehybridizing the filter for 1 to 2 hours 

at 42°C in 50% formamide, 5 X SSPE, 2 X Denhardt’s reagent and 0.1% SDS, or for 1 to 2 hours 

at 68°C in 6 X SSC, 2 X Denhardt’s reagent and 0.1% SDS, 3) adding the hybridization probe 

which has been labeled, 4) incubating for 16 to 24 hours, 5) washing the filter for 20 min. at room 

temperature in IX SSC, 0.1 %SDS, 6) washing the filter three times for 20 min. each at 68°C in 

67



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

30

0.2 X SSC, 0.1 %SDS, and 7) exposing the filter for 24 to 48 hours to X-ray film at -70°C with 

an intensifying screen.

As used in herein, a biological sample is a sample of a plant, plant material or products comprising 

plant material. The term “plant” is intended to encompass soybean (Glycine max) plant tissues, at 

any stage of maturity, as well as any cells, tissues, or organs taken from or derived from any such 

plant, including without limitation, any seeds, leaves, stems, flowers, roots, single cells, gametes, 

cell cultures, tissue cultures or protoplasts. “Plant material”, as used herein refers to material which 

is obtained or derived from a plant. Products comprising plant material relate to food, feed or other 

products which are produced using plant material or can be contaminated by plant material. It is 

understood that, in the context of the present invention, such biological samples are tested for the 

presence of nucleic acids specific for EE-GM4, implying the presence of nucleic acids in the 

samples. Thus the methods referred to herein for identifying elite event EE-GM4 in biological 

samples, relate to the identification in biological samples of nucleic acids which comprise the elite 

event.

As used herein “comprising” is to be interpreted as specifying the presence of the stated features, 

integers, steps, reagents or components as referred to, but does not preclude the presence or 

addition of one or more features, integers, steps or components, or groups thereof. Thus, e.g., a 

nucleic acid or protein comprising a sequence of nucleotides or amino acids, may comprise more 

nucleotides or amino acids than the actually cited ones, i.e., be embedded in a larger nucleic acid 

or protein. A chimeric gene comprising a DNA sequence which is functionally or structurally 

defined, may comprise additional DNA sequences, such as promoter, leader, trailer, and/or 

transcript termination sequences (possibly also including a DNA encoding a targeting or transit 

peptide).

The present invention also relates to the development of an elite event EE-GM4 in soybean plants 

comprising this event, the progeny plants and seeds comprising elite event EE-GM4 obtained from 

these plants and to the plant cells, or plant material derived from plants comprising this event. 

Plants comprising elite event EE-GM4 can be obtained as described in the Examples. This 

invention also relates to seed comprising elite event EE-GM4 deposited at the ATCC under deposit
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number PT A-123624 or derivatives therefrom comprising elite event EE-GM4. “Derivatives (of

seed)” as used herein, refers to plants which can be grown from such seed, progeny resulting from

selfing, crossing or backcrossing, as well as plant cells, organs, parts, tissue, cell cultures,

protoplasts, and plant material of same.

Soybean plants or plant material comprising EE-GM4 can be identified according to any one of 

the identification protocols for EE-GM4 as described in the Examples, including the End-Point 

method for EE-GM4 identity analysis in Example 2.1, the End-Point method for EE-GM4 identity 

and zygosity analysis as described in Example 2.2, or the Real-Time PCR method for EE-GM4 

Low Level Presence analysis as described in Example 2.3. Briefly, soybean genomic DNA present 

in the biological sample is amplified by PCR using a primer which specifically recognizes a 

sequence within the 5’ or 3’ T-DNA flanking sequence of EE-GM4 such as the primer with the 

sequence of SEQ ID NO: 13 or SEQ ID No. 21, and a primer which recognizes a sequence in the 

inserted T-DNA, such as the primer with the sequence of SEQ ID No. 12 or SEQ ID No. 20, or 

with a primer which recognizes the 5’ or 3’ T-DNA flanking sequence of EE-GM4 and the inserted 

T-DNA contiguous therewith. DNA primers which amplify part of an endogenous soybean 

sequence are used as positive control for the PCR amplification. If upon PCR amplification, the 

material yields a fragment of the expected size or gives rise to fluorescence of the expected 

fluorescent label, the material contains plant material from a soybean plant harboring elite event 

EE-GM4.

Plants harboring EE-GM4 are characterized by their nematode resistance, particularly SCN, lesion 

nematode and/or root-knot (“RKN”) and/or reniform nematode resistance, as well as by their 

tolerance to HPPD inhibitors such as isoxaflutole, topramezone or mesotrione. Soybean plants in 

different commercially available varieties harboring EE-GM4 are also characterized by having 

agronomical characteristics that are comparable to the corresponding non-transgenic isogenic 

commercially available varieties, in the absence of HPPD inhibitor herbicide application and SCN 

infestation. It has been observed that the presence of an inserted T-DNA in the insertion region of 

the soybean plant genome described herein, confers particularly interesting phenotypic and 

molecular characteristics to the plants comprising this event.
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Also provided herein is a method for producing a soybean plant resistant to SCN and tolerant to 

HPPD inhibitor herbicides, comprising introducing resistance to SCN and tolerance to HPPD 

inhibitor herbicides into the genome of a soybean plant by crossing a first soybean plant lacking a 

Cryl4Ab-l-encoding gene and lacking an HPPD-4-encoding gene with an EE-GM4-containing 

soybean plant, and selecting a progeny plant resistant to SCN and tolerant to HPPD inhibitor 

herbicides. Resistance to SCN can be measured using standard SCN greenhouse assay, e.g., 

www.plantpath.iastate.edu/tylkalab/greenhouse-resistance-screening and 

www.plantmanagementnetwork.org/pub/php/review/2009/sce08/.

One embodiment of this invention provides an elite event in soybean plants, obtainable by insertion 

of 2 transgenes at a specific location in the soybean genome, which elite event confers resistance 

to nematodes and tolerance to an HPPD inhibitor herbicide such as isoxaflutole, topramezone or 

mesotrione on such soybean plants, and wherein such elite event has an agronomic performance 

essentially similar to isogenic lines (as used herein, “isogenic lines” or “near-isogenic lines” are 

soybean lines of the same genetic background but lacking the transgenes, such as plants of the 

same genetic background as the plant used for transformation, or segregating sister lines (“nulls”) 

having lost the transgenes). Particularly, the current invention provides an elite event in soybean 

plants, wherein the insertion or presence of said elite event in the genome of such soybean plants 

does not appear to cause an increased susceptibility to disease, does not cause a yield penalty, or 

does not cause increased lodging, as compared to isogenic lines or to commercial soybean lines. 

Hence, the current invention provides an elite event in soybean plants, designated as EE-GM4, 

which results in soybean plants that have improved resistance to nematodes and can tolerate the 

application of an HPPD inhibitor herbicide such as isoxaflutole, topramezone or mesotrione 

without negatively affecting the yield of said soybean plants compared to isogenic lines, which 

soybean plants are not statistically significantly different in their disease susceptibility, or lodging, 

from isogenic soybean plants or from commercial soybean cultivars. These characteristics make 

the current elite event a valuable tool in a nematode control and weed resistance management 

program. In one embodiment, event EE-GM4 is combined with one or more soybean GM events 

providing tolerance to any one or a combination of glyphosate-based, glufosinate-based, HPPD 

inhibitor-based, sulfonylurea- or imidazolinone-based , AHAS- or ALS-inhibiting and/or auxin

type (e.g., dicamba, 2,4-D) herbicides, such as Event EE-GM3 (aka FG-072, MST-FG072-3, 
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described in WO2011063411, USDA-APHIS Petition 09-328-01p), Event SYHT0H2 (aka 0H2, 

SYN-000H2-5, described in WO2012/082548 and 12-215-01p), Event DAS-68416-4 (aka Enlist 

Soybean, described in WO2011/066384 and WO2011/066360, USDA-APHIS Petition 09-349- 

Olp), Event DAS-44406-6 (aka Enlist E3, DAS-44406-6, described in WO2012/075426 and 

USDA-APHIS ll-234-01p), Event MON87708 (dicamba-tolerant event of Roundup Ready 2 

Xtend Soybeans, described in WO2011/034704 and USDA-APHIS Petition 10-188-01p, MON- 

87708-9), Event MON89788 (aka Genuity Roundup Ready 2 Yield, described in 

W02006/130436 and USDA-APHIS Petition 06-178-01p), Event 40-3-2 (aka Roundup Ready, 

GTS 40-3-2, MON-04032-6, described in USDA-APHIS Petition 93-258-01), Event A2704-12 

(aka LL27, ACS-GM005-3, described in W02006108674 and USDA-APHIS Petition 96-068- 

Olp), Event 127 (akaBPS-CV127-9, describedin W02010/080829), Event A5547-127 (akaLL55, 

ACS-GM006-4, described in W02006108675 and in USDA-APHIS Petition 96-068-01p), event 

MON87705 (MON-87705-6, Vistive Gold, published PCT patent application W02010/037016, 

USDA-APHIS Petition 09-201-01p), or event DP305423 (aka DP-305423-1, published PCT 

patent application W02008/054747, USDA-APHIS Petition 06-354-01p), or EE-GM4 is 

combined with a combination of the following events : Event MON98788 x MON87708 (aka 

Roundup Ready 2 Xtend Soybeans, MON-87708-9 x MON-89788-1), Event HOS x Event 40-3

2 (aka Plenish High Oleic Soybeans x Roundup Ready Soybeans), Event EE-GM3 x EE-GM2 (aka 

FG-072xLL55, described in WO2011063413), Event MON 87701 x MON 89788 (aka Intacta RR2 

Pro Soybean, MON-87701-2 x MON-89788-1), DAS-81419-2 x DAS-44406-6 (aka Conkesta™ 

Enlist E3™ Soybean, DAS-81419-2 x DAS-44406-6), Event DAS-68416-4 x Event MON 89788 

(aka Enlist™ RoundUp Ready® 2 Soybean, DAS-68416-4 X MON-89788-1), Event MON- 

87769-7 x Event MON-89788-1 (aka Omega-3 X Genuity Roundup Ready 2 Yield Soybeans), 

Event MON 87705 x Event MON 89788 (aka Vistive Gold, MON-87705-6 x MON-89788-1), or 

Event MON87769 x Event MON89788 (aka Omega-3 x Genuity Roundup Ready 2 Yield 

Soybeans, MON-87769-7 x MON-89788-1).

Provided herein is also a soybean plant or part thereof comprising event EE-GM4, wherein 

representative soybean seed comprising event EE-GM4 has been deposited under ATCC accession 

number PTA-123624. Further provided herein are seeds of such plants, comprising such event, as 

well as a soybean product produced from such seeds, wherein said soybean product comprises 
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event EE-GM4. Such soybean product can be or can comprise soybean meal, ground soybean 

grain, soybean flakes, soybean flour, or a product comprising any of these processed soybean 

products. Particularly, such soybean product comprises a nucleic acid that produces an amplicon 

diagnostic of or specific for event EE-GM4, such amplicon comprising the sequence of any one of 

SEQ ID No. 1 or 3 or SEQ ID No. 2 or 4. Also provided herein is a method for producing a 

soybean product, comprising obtaining a soybean seed or grain comprising event EE-GM4, and 

producing such soybean product therefrom. Also provided herein is a method of obtaining 

processed food, feed or industrial products derived from soybean grain, such as soybean oil, 

soybean protein, lecithin, soybean milk, tofu, margarine, biodiesel, biocomposites, adhesives, 

solvents, lubricants, cleaners, foam, paint, ink, candles, soybean-oil or soybean protein-containing 

food or (animal) feed products, said method comprising obtaining grain comprising EE-GM4 and 

producing said processed food, feed or industrial product. In one embodiment, this process can 

also include the step of a obtaining a soybean seed or plant comprising event EE-GM4, growing 

said seed or plant in a field, and harvesting soybean grain. Optionally, this method includes 

application of an HPPD inhibitor herbicide such as IFT, topramezone or mesotrione before 

planting, before emergence, after emergence or over the top of plants comprising EE-GM4. In 

one embodiment, the above soybean-derived processed food, feed or industrial products are 

included in this invention, such as such processed products that produce an EE-GM4 event-specific 

amplicon using the methods described herein, or that comprise the nucleotide sequence of any one 

of SEQ ID No. 1, 3 or 5 to SEQ ID No. 2, 4, or 6.

Also provided herein is a soybean plant, which is progeny of any of the above soybean plants, and 

which comprises event EE-GM4, such as a progeny plant or seed of any one of the above soybean 

plants that comprises the sequence of SEQ ID No. 1 or 3 or the sequence of SEQ ID No. 2 or 4, or 

a progeny plant or seed of any one of the above soybean plants that comprises the sequence of 

SEQ ID No. 1 or 3 and the sequence of SEQ ID No. 2 or 4, or a progeny plant or seed of any one 

of the above soybean plants that comprises the sequence of SEQ ID No. 5 or SEQ ID No. 24 or 

the sequence of SEQ ID No. 6 or SEQ ID No. 25, or a progeny plant or seed of any one of the 

above soybean plants that comprises the sequence of SEQ ID No. 5 or SEQ ID No. 24 and the 

sequence of SEQ ID No. 6 or SEQ ID No. 25.
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Further provided herein is a method for producing a soybean plant resistant to nematodes and

tolerant to isoxaflutole and/or topramezone and/or mesotrione herbicide, comprising introducing

into the genome of such plant event EE-GM4, particularly by crossing a first soybean plant lacking

event EE-GM4 with a soybean plant comprising EE-GM4, and selecting a progeny plant resistant

to nematodes and tolerant to isoxaflutole and/or topramezone and/or mesotrione herbicide.

Also provided herein is a soybean plant resistant to nematodes and tolerant to isoxaflutole, 

topramezone or mesotrione herbicide with acceptable agronomical characteristics, comprising a 

Cryl4Ab-l and HPPD-4 protein, and capable of producing an amplicon diagnostic for event EE- 

GM4. Also provided herein are the specific isolated amplicons (DNA sequence fragments) as 

such, that can be obtained using the specific detection tools described herein, particularly 

amplicons including in their sequence a DNA fragment originating from 5’ or 3’ T-DNA flanking 

DNA and the T-DNA inserted in the plant genome by transformation, as defined herein.

Further provided herein is a method for controlling weeds in a field of soybean plants comprising 

event EE-GM4, or a field to be planted with such soybean plants (wherein said plants are planted 

in said field after treatment), comprising treating the field with an effective amount of an HPPD 

inhibitor herbicide such as an isoxaflutole-based or topramezone-based or mesotrione-based 

herbicide, wherein such plants are tolerant to such herbicide.

Further provided herein is a DNA comprising the sequence of SEQ ID No. 5 or 6 or a sequence 

essentially similar thereto, and any plant, cell, tissue or seed, particularly of soybean, comprising 

such DNA sequence, such as a plant, cell, tissue, or seed comprising EE-GM4. Also included 

herein is any soybean plant, cell, tissue or seed, comprising the DNA sequence (heterologous or 

foreign to a conventional soybean plant, seed, tissue or cell) of SEQ ID No. 5 or 6, or comprising 

a DNA sequence with at least 99 % or 99.5 % sequence identity to the sequence of SEQ ID No. 5 

or 24 or SEQ ID No. 6 or 25.

Also described is a chimeric DNA comprising an inserted T-DNA, wherein the sequence of said 

inserted T-DNA comprises the sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621 

or SEQ ID No. 23 from nucleotide 1059 to nucleotide 8663, or a sequence with at least 97, 98, 99,
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99,5 or at least 99,9 % sequence identity thereto, flanked by a 5’ and a 3’ T-DNA flanking region, 

wherein the 5’ T-DNA flanking region immediately upstream of and contiguous with said inserted 

T-DNA is characterized by a sequence comprising the sequence of SEQ ID No. 5 from nucleotide 

1 to nucleotide 227 or of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058, and wherein the 3’ 

T-DNA flanking region immediately downstream of and contiguous with said inserted T-DNA is 

characterized by a sequence comprising the sequence of SEQ ID No. 6 from nucleotide 254 to 

nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from nucleotide 

254 to nucleotide 1339. In one embodiment, the sequence of said inserted T-DNA consists of the 

sequence of SEQ ID No. 11 from nucleotide 17 to nucleotide 7621 or SEQ ID No. 23 from 

nucleotide 1059 to nucleotide 8663, or a sequence with at least 97, 98, 99, 99,5 or at least 99,9 % 

sequence identity thereto, flanked by part of a 5’ and a 3’ T-DNA flanking region, wherein said 

part of the 5’ T-DNA flanking region immediately upstream of and contiguous with said inserted 

T-DNA is characterized by a sequence consisting of the sequence of SEQ ID No. 5 from nucleotide 

1 to nucleotide 227 or of SEQ ID No. 24 from nucleotide 1 to nucleotide 1058 or a sequence with 

at least 97, 98, 99, 99,5 or at least 99,9 % sequence identity thereto, and wherein said part of the 

3’ T-DNA flanking region immediately downstream of and contiguous with said inserted T-DNA 

is characterized by a sequence consisting of the sequence of SEQ ID No. 6 from nucleotide 254 to 

nucleotide 501 or the nucleotide sequence of the complement of SEQ ID No. 25 from nucleotide 

254 to nucleotide 1339 or a sequence with at least 97, 98, 99, 99,5 or at least 99,9 % sequence 

identity thereto.

Chimeric DNA refers to DNA sequences, including regulatory and coding sequences that are not 

found together in nature. Accordingly, a chimeric DNA may comprise DNA regions adjacent to 

each other that are derived from different sources, or which are arranged in a manner different 

from that found in nature. Examples of a chimeric DNA are the sequences of SEQ ID No. 5 or 6.

Also provided herein is a transgenic soybean plant, plant cell, tissue, or seed, comprising in their 

genome event EE-GM4 characterized by a nucleic acid molecule comprising a nucleotide 

sequence essentially similar to SEQ ID No. 1 or 3 and a nucleic acid molecule comprising a 

nucleotide sequence essentially similar to SEQ ID No. 2 or 4, or the complement of said sequences, 

as well as a soybean plant, plant cell, tissue, or seed, comprising in their genome event EE-GM4 
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characterized by a nucleic acid molecule comprising a nucleotide sequence essentially similar to 

SEQ ID No. 5 or 24 and SEQ ID No. 6 or 25, or the complement of said sequences.

Even further provided herein is a soybean plant, cell, tissue or seed, comprising EE-GM4, 

characterized by comprising in the genome of its cells a nucleic acid sequence with at least 80%, 

at least 85 %, at least 90%, at least 95 %, at least 96 %, at least 97 %, at least 98 %, at least 99 % 

or 100 % sequence identity to any one of SEQ ID No. 1, 3, 5, or 24 and a nucleic acid sequence 

with at least 80%, at least 90%, at least 95 %, at least 96 %, at least 97 %, at least 98 %, at least 

99 % or 100 % sequence identity to any one of SEQ ID No. 2, 4, 6, or 25, or the complement of 

said sequences.

The term “isoxaflutole”, as used herein, refers to the herbicide isoxaflutole [i.e.(5-cyclopropyl-4- 

isoxazolyl)[2-(methylsulfonyl)-4-(trifluoromethyl)phenyl]methanone], the active metabolite 

thereof, diketonitrile, and any mixtures or solutions comprising said compound. HPPD inhibiting 

herbicides useful for application on the event of this invention are the diketonitriles, e.g., 2-cyano-

3-cyclopropyl- 1 -(2-methylsulphonyl-4-trifluoromethylphenyl)-propane-1,3-dione and 2-cyano-1- 

[4-(methylsulphonyl)-2-trifluoromethylphenyl]-3-(l-methylcyclopropyl)propane-l,3-fione; other 

isoxazoles; and the pyrazolinates, e.g. topramezone [i.e.[3-(4,5-dihydro-3-isoxazolyl)-2-methyl-4- 

(methylsulfonyl) phenyl] (5-hydroxy-l-methyl- lH-pyrazol-4-yl)methanone], and pyrasulfotole 

[(5-hydroxy-1,3-dimethylpyrazol-4-yl(2-mesyl-4-trifluaromethylphenyl) methanone]; or

mesotrione [2-[4-(Methylsulfonyl)-2-nitrobenzoyl]cyclohexane-l,3-dione]; or 2-chloro-3- 

(methylsulfanyl)-N-(l-methyl-lH-tetrazol-5-yl)-4-(trifluoromethyl)benzamide]; or 2-methyl-N- 

(5-methyl-l,3,4-oxadiazol-2-yl)-3-(methylsulfonyl)-4-(trifluoromethyl)benzamide; or pyrazofen 

[2-[4-(2,4-dichlorobenzoyl)-1,3-dimethylpyrazol-5-yloxy] acetophenone].

In one embodiment of this invention, a field to be planted with soybean plants containing the EE- 

GM4 event, can be treated with an HPPD inhibitor herbicide, such as isoxaflutole ('IFT'), 

topramezone or mesotrione, or with both an HPPD inhibitor herbicide and glyphosate, before the 

soybean is sown, which cleans the field of weeds that are killed by the HPPD inhibitor and/or 

glyphosate, allowing for no-till practices, followed by planting or sowing of the soybeans in that 

same pre-treated field later on (burn-down application using an HPPD inhibitor herbicide). The 
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residual activity of IFT will also protect the emerging and growing soybean plants from 

competition by weeds in the early growth stages. Once the soybean plants have a certain size, and 

weeds tend to re-appear, an HPPD inhibitor or a mixture of an HPPD inhibitor with a selective 

(conventional) soybean herbicide or a mixture of an HPPD inhibitor with a herbicide that is non- 

selective in soybean (e.g., glyphosate or glufosinate) but for which the plants contain a tolerance 

gene/locus so that they are tolerant to said herbicide, can be applied as post-emergent herbicide 

over the top of the plants.

In another embodiment of this invention, a field in which seeds containing the EE-GM4 event 

were sown, can be treated with an HPPD inhibitor herbicide, such as IFT, topramezone or 

mesotrione, before the soybean plants emerge but after the seeds are sown (the field can be made 

weed-free before sowing using other means, including conventional tillage practices such as 

ploughing, chisel ploughing, or seed bed preparation), where residual activity will keep the field 

free of weeds killed by the herbicide so that the emerging and growing soybean plants have no 

competition by weeds (pre-emergence application of an HPPD inhibitor herbicide). Once the 

soybean plants have a certain size, and weeds tend to re-appear, an HPPD inhibitor - or an HPPD 

inhibitor-soybean selective (conventional) herbicide mixture or a mixture of an HPPD inhibitor 

with a herbicide that is non-selective in soybean (e;g., glyphosate or glufosinate) but for which the 

plants contain a tolerance gene/locus so that said plants are tolerant to said herbicide - can be 

applied as post-emergent herbicide over the top of the plants. In one embodiment of the invention 

is provided a process for weed control comprising sowing in a field EE-GM4-containing soybean 

seeds, and treating said field with an HPPD inhibitor herbicide before plants emerge from said 

seed, but after the seeds are sown.

In another embodiment of this invention, plants containing the EE-GM4 event can be treated with 

an HPPD inhibitor herbicide, such as IFT, topramezone or mesotrione, over the top of the soybean 

plants that have emerged from the seeds that were sown, which cleans the field of weeds killed by 

the HPPD inhibitor, which application can be together with (e.g., in a spray tank mix), followed 

by or preceded by a treatment with a selective (conventional) soybean post-emergent herbicide, or 

a herbicide that is non-selective in soybean (e.g., glyphosate or glufosinate) but for which the 

plants contain a tolerance gene/locus so that said plants are tolerant to said herbicide, over the top 
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of the plants (post-emergence application of an HPPD inhibitor herbicide (with or without said 

soybean selective or non-selective herbicide)).

Also, in accordance with the current invention, soybean plants harboring EE-GM4 (which may 

also contain another herbicide tolerance soybean event/trait as described herein) may be treated 

with, or soybean seeds harboring EE-GM4 may be coated with, any soybean insectide, herbicide 

or fungicide.

The following examples describe the development and identification of elite event EE-GM4, the 

development of different soybean lines comprising this event, and the development of tools for the 

specific identification of elite event EE-GM4 in biological samples.

Unless stated otherwise in the Examples, all recombinant techniques are carried out according to 

standard protocols as described in “Sambrook J and Russell DW (eds.) (2001) Molecular Cloning: 

A Laboratory Manual, 3rd Edition, Cold Spring Harbor Laboratory Press, New York” and in 

“Ausubel FA, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA and Struhl K (eds.) (2006) 

Current Protocols in Molecular Biology. John Wiley & Sons, New York”.

Standard materials and references are described in “Croy RDD (ed.) (1993) Plant Molecular 

Biology LabFax, BIOS Scientific Publishers Ltd., Oxford and Blackwell Scientific Publications, 

Oxford” and in “Brown TA, (1998) Molecular Biology LabFax, 2nd Edition, Academic Press, San 

Diego”. Standard materials and methods for polymerase chain reactions (PCR) can be found in 

“McPherson MJ and Mpller SG (2000) PCR (The Basics), BIOS Scientific Publishers Ltd., 

Oxford” and in “PCR Applications Manual, 3rd Edition (2006), Roche Diagnostics GmbH, 

Mannheim or www.roche-applied-science.com“.

It should be understood that a number of parameters in any lab protocol such as the PCR protocols 

in the below Examples may need to be adjusted to specific laboratory conditions, and may be 

modified slightly to obtain similar results. For instance, use of a different method for preparation 

of DNA or the selection of other primers in a PCR method may dictate other optimal conditions 
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In the description and examples, reference is made to the following sequences in the enclosed 

Sequence Listing :

SEQ ID No. 1: 5’ junction EE-GM4

SEQ ID No. 2: 3’ junction EE-GM4

SEQ ID No. 3: EE-GM4 5’ junction

SEQ ID No. 4: EE-GM4 3’ junction

SEQ ID No. 5: EE-GM4 5’ region

SEQ ID No. 6: EE-GM4 3’ region

SEQ ID No. 7: cryl4Ab-l.b coding sequence

SEQ ID No. 8: Cry 14Ab-1 protein amino acid sequence

SEQ ID No. 9: hppdPf-4Pa coding sequence

SEQ ID No. 10: HPPD-4 protein amino acid sequence

SEQ ID No. 11: transforming plasmid pSZ8832 - sequence between T-DNA borders

SEQ ID No. 12: primer PRIM0937

SEQ ID No. 13: primer PRIM0938

SEQ ID No. 14: probe TM1734

SEQ ID No. 15: primer SHA071

SEQ ID No. 16: primer SHA072

SEQ ID No. 17: probe TM1428

SEQ ID No. 18: primer PRIM 1652

SEQ ID No. 19: probe TM2084

SEQ ID No. 20: primer PRIM0939

SEQ ID No. 21: primer PRIM0940

SEQ ID No. 22: probe TM1735

SEQ ID No. 23: soybean event EE-GM4

SEQ ID No. 24: EE-GM4 5’ junction sequence

SEQ ID No. 25: EE-GM4 3’ junction sequence
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SEQ ID No. 26:

SEQ ID No. 27:

SEQ ID No. 28:

SEQ ID No. 29:

SEQ ID No. 30:

primer GLPB173

primer GLPB175

primer GLPB167

primer GLPB 170

pre-insertion locus sequence

Examples

1. Transformation of Glycine max with a nematode resistance and an herbicide 

tolerance gene

1.1. Description of the inserted T-DNA comprising the cryl4Ab-l.b and hppdPf-4Pa 

chimeric genes

EE-GM4 soybean was developed through AgroZrac/erzwm-mediated transformation using the 

vector pSZ8832 containing hppdPf-4Pa and cryl4Ab-l.b expression cassettes:

(i) The mutant hppdPf-4Pa gene that encodes for the HPPD-4 protein. The hppdPf-4Pa 

coding sequence was developed by introducing point mutations at position 335 (substitution of 

Glu by Pro), at position 336 (substitution of Gly by Trp), at position 339 (substitution of Lys by 

Ala) and at position 340 (substitution of Ala by Gln) in a DNA encoding the HPPD protein derived 

from Pseudomonas fluorescens strain A32. Expression of the HPPD-4 protein confers tolerance to 

HPPD inhibitor herbicides, such as isoxaflutole or mesotrione.

(ii) The cryl4Ab-l.b gene encodes for the Cryl4Ab-l protein. Expression of the Cryl4Ab-l 

protein confers resistance to nematodes such as the soybean cyst nematode Heterodera glycines.

Plasmid pSZ8832 is a plant transformation vector which contains a chimeric cryl4Ab-l.b gene 

and a chimeric hppdPf-4Pa gene located between the right T-DNA border (RB) and the left T- 

DNA border (LB). A description of the genetic elements comprised in the T-DNA between the 

right and the left T-DNA border is given in Table 1 below. Confirmatory sequencing of the T- 

DNA (between the T-DNA borders) of this plasmid resulted in the sequence of SEQ ID No. 11.
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The nucleotide sequence of the cryl4Ab-l.b and hppdPf-4Pa coding sequences (showing the 

coding strand) is represented in SEQ ID No. 7 and 9, respectively.

Table 1: Description of the genetic elements between the T-DNA borders in pSZ8832, and

5 nucleotide positions in SEQ ID No. 11.

Position in SEQ

ϊ·|·||1|||||||| Orientation Description

1 - 130 Polylinker sequence: sequence used in cloning

131-400
Counter

clockwise

sequence including the 3' untranslated region of the 35S 

transcript of the Cauliflower Mosaic Virus (Sanfacon et al., 

1991, Genes & development, 5(1), 141-149)

401-411 Polylinker sequence: sequence used in cloning

412-3969
Counter

clockwise

cryl4Ab-l.b~. coding sequence of the delta-endotoxin gene of

Bacillus thuringiensis

3970 - 5276
Counter

clockwise

PubilOAt: sequence including the promoter region of 

ubiquitin-10 gene of Arabidopsis thaliana (Grefen et al., 

2010, The Plant journal, 64(2), 355-365)

5277-5381 Polylinker sequence: sequence used in cloning

5382-5576
Counter

clockwise

sequence including the 3' untranslated region of the 35S 

transcript of the Cauliflower Mosaic Virus (Sanfacon et al., 

1991, Genes & development, 5(1), 141-149)

5577-5588 Polylinker sequence: sequence used in cloning

5589 - 6665
Counter

clockwise

hppdPf-4Pa·. sequence encoding a variant 4- 

hydroxyphenylpyruvate dioxygenase derived from

Pseudomonas fluorescens

6666 - 7037
Counter

clockwise

TPotpY-lPf: coding sequence of an optimized transit peptide 

derivative (position 55 changed into Tyr), containing 

sequence of the RuBisCO small subunit genes of Zea mays 

and Helianthus annuus (US Patent 5510471)
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Position in SEQ

ID No. 11
Orientation Description

7038-7058 Polylinker sequence: sequence used in cloning

7059-7185
Counter

clockwise

sequence including the leader sequence of the Tobacco Etch 

Vims genomic RNA (Allison et al., 1985, Virology, 147(2), 

309-316)

7186-7191 Polylinker sequence: sequence used in cloning

7192-7941
Counter

clockwise

sequence including the double enhanced promoter region of 

the Cauliflower Mosaic Virus 35S genome transcript (Kay et 

al., 1987, Science, 236(4806), 1299-1302)

7942 - 8068 Polylinker sequence: sequence used in cloning
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1.2. Event EE-GM4

The T-DNA vector pSZ8832 was introduced into Agrobacterium tumefaciens and transformed 

soybean plants (var. Thome) were selected using HPPD inhibitor tolerance according to methods 

known in the art. The surviving plants were then self-pollinated to generate T1 seed. Subsequent 

generations were produced through self-pollination, or through crossing into other soybean 

germplasm.

1.2.1 Identification of elite event EE-GM4

Elite event EE-GM4 was selected based on an extensive selection procedure (based on parameters 

including but not limited to trait efficacy in the greenhouse and the field, molecular characteristics, 

and agronomic characteristics) from a wide range of different transformation events obtained using 

the same chimeric genes. Soybean plants containing EE-GM4 were found to have an insertion of 

the transgenes at a single locus in the soybean plant genome, to have overall agronomy similar to 

the parent plants used for transformation, to cause no yield penalty by the insertion of the 

transforming DNA (as compared to a corresponding isogenic line without the event, such as a 

“null” plant line obtained from a transformed plant in which the transgenes segregated out), to
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result in a significant reduction of adult females infesting the roots in a standard SCN greenhouse

assay, and to have improved yield under high SCN nematode pressure in the field compared to the

isogenic null line not containing EE-GM4. Additionally, tolerance to HPPD inhibitor herbicide

application was measured in field trials, but herbicide tolerance was not a selection criterion for

elite event selection.

1.2.1.1 Molecular analysis of the event

Southern blot results showed that EE-GM4 contains a single transgenic locus which contains a 

single copy of the cryl4Ab-l.b chimeric gene and a single copy of the hppdPf-4Pa chimeric gene. 

EE-GM4 is missing a part of the 35S promoter of the hppdPf-4Pa chimeric gene (indicating that 

not the entire T-DNA of SEQ ID No. 11 was inserted in the soybean genome during 

transformation). No PCR fragments were obtained upon PCR analysis using primers targeting 

vector backbone sequences that are flanking the left and right border of the T-DNA as well as the 

aadA sequence. Also, the presence of identical EE-GM4 integration fragments in multiple 

generations of EE-GM4 demonstrates the structural stability of the event.

1.2.1.2 Inheritance of the event

Inheritance of the inserted T-DNA insert in subsequent generations by testing the genotype of 

hppdPf-4Pa and cryl4Ab-l.b genes by PCR analysis shows that the hppdPf-4Pa and cryl4Ab-l.b 

genes contained within the EE-GM4 insert are inherited in a predictable manner and as expected 

for a single insertion. These data are consistent with Mendelian principles and support the 

conclusion that the EE-GM4 event consists of a single insert integrated into a single chromosomal 

locus within the soybean nuclear genome.

Also, analysis of the segregation patterns of EE-GM4 in subsequent generations upon introgression 

of EE-GM4 into 5 elite soybean lines confirmed normal Mendelian segregation. Table 2 shows 

the observed segregation of EE-GM4 in different segregating populations.

Table 2. Segregation analysis EE-GM4

Parent Generation
Observed iiiiiiiiiiiiii tatistics

HH Hemi null Total Chi-Square P value sign
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Parent 1 BC2F2 437 863 457 1757 1,00 0,61 ns
Parent 1 BC3F2 101 201 96 398 0,17 0,92 ns
Parent 2 BC2F2 52 127 70 249 2,70 0,26 ns
Parent 2 BC3F2 14 41 28 83 4,73 0,09 ns
Parent 3 BC2F2 41 76 32 149 1,15 0,56 ns
Parent 3 BC3F2 21 31 20 72 1,42 0,49 ns
Parent 4 F2 185 393 203 781 0,86 0,65 ns
Parent 5 BC2F2 63 143 87 293 4,10 0,13 ns
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In Table 2, “HH” stands for homozogous plants, “Hemi” for hemizygous plants, and “null” for 

null-segregants having lost EE-GM4, and “ns” means not statistically significant (as to any 

variation from normal/expected segregation). In these trials, Parent 1 was a MG VI line with Rhgl 

and Rhg4 SCN resistance, Parent 2 was a MG VI line susceptible to SCN, Parent 3 was a MG IX 

line susceptible to SCN, Parent 4 was a MG III line with Rhgl SCN resistance, and Parent 5 was 

a MG I line susceptible to SCN.

1.2.1.3 Stability of protein expression

Protein expression levels of HPPD-4 and Cryl4Ab-l proteins in greenhouse-grown plants were 

determined by sandwich enzyme-linked immunosorbent assay (ELISA) in leaf, root and seed 

samples collected from different generations (e.g., T4, T6 and BC2F3) of EE-GM4 

soybean. HPPD-4 and Cry 14Ab-1 proteins exhibit similar mean expression levels in leaf, root and 

seed across all generations tested. Any differences observed in Cryl4Ab-l and HPPD-4 

concentrations were attributed to natural plant-to-plant variability.

1.2.1.4 Agronomic performance and tolerance to HPPD inhibitor herbicides

In agronomic equivalency trials, plants comprising EE-GM4 in the original transformation 

background (Thome) were compared to segregating nulls (lacking EE-GM4) and to wild-type 

Thorne plants when grown in the absence of SCN. Plots were not treated with HPPD herbicides 

but were maintained as weed free through the use of conventional herbicides and hand weeding 

where necessary. No differences impacting agronomic performance in a biologically significant 

way were observed between the plants containing the event and the segregating nulls (lacking EE- 

GM4) when grown in comparable trials at different locations when checking for qualitative plant 

characteristics such as flower color, pod color, seed color and pubescence and for quantitative 
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characteristics like yield, height, lodging, stand, and days to maturity. Hence, plants comprising 

EE-GM4 showed normal agronomic characteristics comparable to the corresponding non- 

transgenic plants.

Additional trials with EE-GM4 in the original Thorne transformation background were conducted 

in 2017. Preliminary trials wherein EE-GM4 was in elite MG1 and MG3 genetic backgrounds 

were also established at a limited number of locations in 2017. When checking for qualitative 

plant characteristics such as flower color, pod color, seed color and pubescence and for quantitative 

characteristics like yield, height, lodging, stand, test weight, and days to maturity, a small delay 

(0.8 days) in maturity was found for plants with EE-GM4, but no agronomically meaningful 

differences were observed between the plants containing the event and the segregating nulls 

(lacking EE-GM4) in any of the three genetic backgrounds, confirming that plants comprising EE- 

GM4 showed normal agronomic characteristics.

Tolerance of plants comprising EE-GM4 to HPPD inhibitor herbicides was tested at different 

locations in the field over 2 years. In these trials, it was found that plants with EE-GM4 had 

commercially relevant tolerance to isoxaflutole (IFT) when applied pre-emergence, but crop 

damage was a bit higher for the IFT post-emergence application. These trials also showed that 

plants containing event EE-GM4 had commercially relevant tolerance to mesotrione (MST) when 

applied pre-emergence or when applied post-emergence. All post-emergence treatments were at 

the V2-V3 stage, with adjuvants crop oil concentrate and ammonium sulfate added to increase 

herbicide activity.

Fig. 5 shows the average of the maximum phytotoxicity data (plant damage) recorded for herbicide 

treatment in several field trials across 2 years, for soybean plants containing event EE-GM4 as 

compared to untransformed/conventional soybean plants. Control untransformed Thome plants 

showed average maximum phytotoxicity values of about 80 to 90 % in these same trials, showing 

these HPPD inhibitors herbicides are not tolerated by (non-GM) soybean. The “maximum 

phytotoxicity” as used herein is the highest phytotoxicity rating recorded at any observation during 

the duration of a trial (with 3 to 4 observations per trial). In existing weed control applications, a 

normal (lx) dose for isoxaflutole (IFT) in pre- or post-emergence application and for MST in post

emergence application is 105 gr/ha, and a normal (lx) dose for mesotrione in pre-emergence
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application is 210 gr/ha. Hence, in these trials reported in Fig. 5, the applications used in pre

emergence in Fig.5 (420 gr/ha for IFT, 840 gr/ha for mesotrione) were at 4 times the normal dose,

and in post-emergence (210 gr/ha for each of IFT and mesotrione) were at 2 times the normal

dose.

Also, in several field trials across 2 years, soybean plants with event EE-GM4 had good tolerance 

towards experimental HPPD inhibitor compound 2-methyl-N-(5-methyl-l,3,4-oxadiazol-2-yl)-3- 

(methylsulfonyl)-4-(trifluoromethyl)benzamide (US patent 9101141) when applied pre

emergence at 400 gr ai/ha or post-emergence at 200 gr ai/ha, respectively (the average maximum 

phytotoxicity value for each treatment was below 20 %). In these trials, soybean plants with event 

EE-GM4 showed tolerance to experimental compound 2-chloro-3-(methylsulfanyl)-N-(l-methyl- 

lH-tetrazol-5-yl)-4-(trifluoromethyl)benzamide (US patent 8481749) when applied post

emergence at 100-150 gr ai/ha, but the average maximum phytotoxicity of 30 % was somewhat 

higher than for other HPPD inhibitors. All post-emergence treatments were at the V2-V3 stage, 

with adjuvants crop oil concentrate and ammonium sulfate added to increase herbicide activity.

The same or very similar average maximum phytotoxicity ratings as those described in Fig. 5 were 

obtained for IFT when adding the data obtained from a 3rd season of herbicide tolerance field 

trials, applying isoxaflutole herbicide at the same dosages in pre or post to EE-GM4 but at another 

geographic location.

1.2.1.5 Nematode resistance

Standard SCN assays in the greenhouse showed a significant reduction of SCN cysts on roots of 

plants containing EE-GM4 when compared to Thome wild-type soybean plants. In addition, 

standard SCN assays measuring female index in the greenhouse also showed that soybean plants 

containing event EE-GM4 and native SCN resistance showed a significant reduction of SCN cysts 

on roots compared to SCN resistant elite soybean lines without EE-GM4. When EE-GM4 was 

introgressed into an elite soybean line with PI88788 soybean resistance (maturity group 3), or into 

an elite soybean line with Peking soybean resistance (maturity group 6.2), consistently a reduced 

number of SCN cysts on the roots was seen compared to roots with native resistance alone.
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In field trials across 2 years at several locations, soybean plants containing EE-GM4 gave a 

significant yield increase compared to the isogenic null segregants in naturally SCN-infested 

fields. Figure 6 shows the grain yield of EE-GM4 in the original transformant background 

(Thome) as tested in 9 different locations throughout Iowa, Illinois, Indiana, Missouri and 

Tennessee in 2015 and 2016, in SCN infested fields (ranging from low to high SCN 

infestation). Additional trials with EE-GM4 in the original transformant background (Thome) 

were conducted in 2017 at a total of 12 locations with varying (natural) SCN pressure. Across all 

these 12 trials, plants containing EE-GM4 produced an average of 8% higher yields than the null 

segregants lacking EE-GM4 (p=0.02). Fig. 7 shows the grain yield of EE-GM4 when introgressed 

(BC2F3) into an elite MG I (maturity group I) line that is susceptible to SCN and was tested at one 

location in Minnesota and one location in North Dakota in 2016 (each with high SCN infestation 

level). The same MG I line was tested at the same two locations (each again with high SCN 

infestation) and at an additional location site in Wisconsin (the latter having moderate SCN 

pressure), and grain yield of plants containing EE-GM4 was consistently higher than the 

corresponding null segregants lacking EE-GM4. Finally, preliminary studies across three 

locations with moderate to high SCN pressure in Brazil in late planted trials in 2017 show a 

significant average increase of 29% (p=0.002) in a susceptible elite line for plants with EE-GM4 

when compared to the segregating null (lacking EE-GM4). Due to the late planting date, overall 

yields in these preliminary Brazil trials tended to be low and the variability within one trial was 

rather high, which may have influenced the magnitude of the yield increase, but a clearly 

significant and visually observable yield increase was found for plants with EE-GM4. Hence, 

event EE-GM4 confers a significant yield increase on soybean plants in SCN-infested fields.

In a preliminary study to evaluate the effect of event EE-GM4 on yield when combined with native 

SCN resistance, a series of F3 populations were developed from the single cross of EE-GM4 with 

an elite MG III conventional line carrying the rhgl resistance gene from PI88788. In the F3 

populations one ‘stacked’ population that is homozygous for both event EE-GM4 and the rhgl 

allele, was compared to a population homozygous for just the rhgl allele (lacking EE-GM4). 

Preliminary yield trials were established with these populations in 2016 at three locations with 

moderate to high infestation of SCN. Across all three locations, the ‘stacked’ population (plants
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homozygous for the EE-GM4 event and the rhgl allele) produced 8% greater yields than the

population carrying only the rhgl allele (p=0.05). These results provide preliminary indications

that adding the event to varieties with conventional SCN resistance can improve yields under

moderate to high levels of SCN pressure.

Conducting yield trials under moderate to high SCN infestation are challenging due many factors 

that have an impact on the results. SCN population densities within fields can vary substantially 

and so the overall impact of SCN on yield can also vary from one plot to the next (see, e.g., 

www.plantmanagementnetwork.org/pub/php/review/2009/sce08/ ). Favorable soil types, good 

fertility and adequate rainfall can mitigate the impact of SCN infestation on the soybean plant and 

can minimize yield impacts even under high SCN populations. Many fields with very high SCN 

populations tend to have poor soils and thus lower yield potential, making it difficult to discern 

statistically significant impacts on yield. Thus, yield data from SCN field trials can be quite 

variable and one would not expect to see significant improvements in yield in every trial with high 

SCN populations. The overall trends across trials are the most relevant criteria for judging 

performance of an event.

SCN field trials that were done with plants containing EE-GM4 were established in field with 

natural SCN infestation. Experimental units consisted of a field plot containing 2 to 4 rows spaced 

0.76 m apart and ranging from 3.8 to 9.1m long. The number of rows per plot and plot length 

varied from location to location based on field size and equipment configurations. Plots were 

seeded at 26 seeds per meter and so each experimental unit contained between 200 and 960 

seeds. Plots were randomized in the field using a split-plot or split-split plot design. Split plot 

designs are well suited to help minimize the effect of high variability in soil type or SCN 

populations which is common in SCN infested fields. In SCN field trials plants comprising EE- 

GM4 were planted in a sub plot next to, or very close to, a companion sub plot containing 

segregating null plants (without EE-GM4). The close proximity of the two plots helps minimize 

the effect of (SCN) field variability on the estimate of the difference between the plants with and 

without event EE-GM4. Most trials were replicated four times, but a few were replicated three 

times and a few were replicated five or six times.
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Also, moderate to severe infestations of Sudden Death Syndrome (SDS) were observed at two 

locations (Indiana and Iowa) in 2016 where plants with EE-GM4 were field-tested. Plots at these 

two locations were rated for incidence and severity of SDS symptoms and SDS Disease Index 

(DX) was calculated using the “SIUC Method of SDS Scoring” (www.scnresearch.info/462.pdf). 

DX ratings on plants homozygous for event EE-GM4 were 43% lower at Indiana and 33% lower 

in Iowa than on the susceptible null segregate (lacking EE-GM4), indicating that the event was 

providing protection against SDS infection. SDS and SCN are often closely associated in the field 

and will show some interactions in the plant (see, e.g., 

www.soybeanresearchinfo.com/pdf_docs/sdsupdate.pdf and

www.apsnet.org/edcenter/intropp/lessons/fungi/ascomycetes/pages/suddendeath.aspx).

In 2017, Iron Deficiency Chlorosis (IDC) scores were gathered on plants with EE-GM4 (and their 

null segregants) at one trial location in the US (with high SCN infestation) where IDC symptoms 

were observed. The trial was a split-plot design looking at the effect of event in three different 

backgrounds. IDC ratings were taken as described by Cianzio et al. (1979) Crop Science 19: 644

646. Fig. 10 shows the averages of IDC scores for plants with event EE-GM4 and those for the 

corresponding null segregants (lacking EE-GM4) across three genetic backgrounds (1 SCN- 

resistant (PI88788 resistance), 1 SCN-susceptible, and the SCN-susceptible Thome 

background). Lower IDC scores were found for plants containing EE-GM4 compared to their null 

segregants. Hence, EE-GM4 can reduce the foliar severity of IDC in a field trial where soybean 

plants are challenged by both SCN and IDC.

Also, non-transformed Thorne and EE-GM4 seeds were geminated and planted in the greenhouse 

to check for control of the lesion nematode, Pratylenchus brachyurus. Pratylenchus brachyurus 

nematodes (# 1500/plant, different developmental stages) were applied to the plants when 2 weeks 

old. 30 days after application, Pratylenchus nematodes were extracted from the roots and 

counted. The average number of nematodes found in the roots of plants containing EE-GM4 were 

compared with the average number of Pratylenchus nematodes found in the wild-type Thorne 

plant roots. On average about 80-90% fewer Pratylenchus nematodes were found in roots of 

plants containing EE-GM4 when compared with the Thome control roots, indicating significant 

control of lesion nematodes by soybean event EE-GM4.
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Figure 8 show results from a Pratylenchus brachyurus greenhouse assay in the US, comparing 

elite lines with EE-GM4 in 5 elite soybean lines (one SCN susceptible (MG 1), one SCN resistant 

(PI88788, MG 3), one SCN susceptible (MG 6.2), one SCN resistant (Peking, MG 6.2), and one 

SCN susceptible (MG 9) to SCN-susceptible and SCN-resistant US soybean lines. The soybean 

plants were grown in small cone pots and kept in greenhouses with temperature varying between 

25-32°C. Pratylenchus brachyurus nematodes, obtained from South Carolina and increased in the 

greenhouse were used to inoculate plants in the V2-V3 development stage. Approximately 1500 

eggs + adults were inoculated per plant and each entry had 5 plants. 30 days after infestation, 

nematodes and eggs were extracted from the roots and counted. Each entry was run in two 

independent experiments. While SCN-susceptible and SCN-resistant US soybean lines did not 

show control of Pratylenchus, plants with EE-GM4 showed about 85% control of Pratylenchus.

Figure 9 shows results from a Pratylenchus brachyurus greenhouse assay in Brazil, comparing 

soybean plants with EE-GM4 to Brazil soybean lines with no resistance and 1 low Rf line, and 

SCN-susceptible and -resistant plants. The soybean lines were grown in small cone pots and kept 

in greenhouses with temperature varying between 25-32°C. Pratylenchus brachyurus nematodes, 

obtained from Brazil fields and increased in the greenhouse were used to inoculate plants in the 

V2-V3 development stage. Approximately 1000 eggs + adults were inoculated per plant and each 

entry had 5 plants. 30 days after infestation, nematodes and eggs were extracted from the roots 

and counted. Results shown are from a single experiment. One Brazilian soybean line (BRS 7380), 

labeled as having a low reproductive factor for Pratylenchus, showed about 89% reduction of 

Pratylenchus. Plants with EE-GM4 gave -97% control of Pratylenchus. Soybean lines that carry 

native resistance to SCN (rhgl + Rhg4) do not control Pratylenchus brachyurus.

Also, plants containing EE-GM4 can be used to control root-knot nematodes (RKN) such as 

Meloidogyne incognita. Even though the population of Meloidogyne incognita does not infest 

Thorne wild-type soybean very well, Thome plants with EE-GM4 show a further reduction in the 

number of RKN eggs/root mass on average, as compared to untransformed Thome plants.

1.2.2 Identification of the flanking regions and inserted T-DNA of elite event EE-GM4
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The sequence of the regions flanking the inserted T-DNA and the T-DNA contiguous therewith in 

the EE-GM4 elite event are shown in the enclosed Sequence Listing.

1.2.2.1 5’ T-DNA flanking region

A fragment identified as comprising the 5’ T-DNA flanking region of EE-GM4 was sequenced 

and its nucleotide sequence is represented in SEQ ID No. 5, nucleotides 1-227. This 5’ T-DNA 

flanking region is made up of soybean genomic sequences corresponding to the pre-insertion locus 

sequence (SEQ ID No. 5, nucleotides 1-227). The 5’ junction region comprising part of the 

inserted T-DNA sequence and part of the T-DNA 5’ flanking sequence contiguous therewith is 

represented in SEQ ID No. 1 and 3.

1.2.2.2 3’ T-DNA flanking region

A fragment identified as comprising the 3’ T-DNA flanking region of EE-GM4 was sequenced 

and its nucleotide sequence is represented in SEQ ID No. 6, nucleotides 254-501. This 3’ T-DNA 

flanking region is made up of soybean genomic sequences corresponding to the pre-insertion locus 

sequence (SEQ ID No. 6, nucleotides 254-501). The 3’ junction region comprising part of the 

inserted T-DNA sequence and part of the T-DNA 3’ flanking sequence contiguous therewith is 

represented in SEQ ID No. 2 and 4.

1.2.2.3 Inserted T-DNA of EE-GM4

The inserted T-DNA contiguous with the above 5’ T-DNA flanking sequence was sequenced and 

its nucleotide sequence is represented in SEQ ID No. 5, nucleotides 228-398. Also, the inserted 

T-DNA contiguous with the above 3’ T-DNA flanking sequence was sequenced and its nucleotide 

sequence is represented in SEQ ID No. 6, nucleotides 1-253. During transformation, 970 bp of 

genomic DNA were deleted at the pre-insertion locus sequence, and these were replaced by the 

inserted T-DNA.

Sequencing of the T-DNA region in transformation plasmid pSZ8832 (the part between the T- 

DNA borders) resulted in the sequence reported in SEQ ID No. 11. The chimeric cryl4Ab-l.b 

gene sequence (comprising the UbilO promoter and the 35S 3’ untranslated region) is represented 
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in SEQ ID No. 11 from nucleotides 131-5276 (counterclockwise). The inserted T-DNA sequence 

at the 5’ flanking region in SEQ ID No. 5 (nucleotide 228-398) is identical to the nucleotide 

sequence in SEQ ID No. 11 from nucleotide 17 to nucleotide 187, and the inserted T-DNA 

sequence at the 3’ flanking region in SEQ ID No. 6 (nucleotide 1-253) is identical to the nucleotide 

sequence in SEQ ID No. 11 from nucleotide 7369 to nucleotide 7621. Hence, the 5’ end of the T- 

DNA inserted in EE-GM4 corresponds to nucleotide 17 in the transformation plasmid sequence of 

SEQ ID No. 11 and the 3’ end of the T-DNA inserted in EE-GM4 corresponds to nucleotide 7621 

in the transformation plasmid sequence of SEQ ID No. 11. The T-DNA inserted in EE-GM4 

between the sequence of SEQ ID No. 5 and the sequence of SEQ ID No. 6 is contained in the seed 

deposited at the ATCC under accession number PTA-123624, and has a sequence essentially 

similar or identical to the sequence of SEQ ID No. 11 from nucleotide 188 to nucleotide 7368.

The pre-insertion locus for event EE-GM4 can be determined from wild-type soybean var. Thorne 

based on the 5’ and 3’ T-DNA flanking sequences provided herein (SEQ ID No. 5 from nt 1 to nt 

227 and SEQ ID No. 6 from nt 254 to nt 501) by methods known in the art. The pre-insertion 

locus sequence in the soybean genome corresponds to the following sequences in order: nucleotide 

position 1 to nucleotide position 227 in SEQ ID No. 5, a 970 nt deletion, and nucleotide position 

254 to nucleotide position 501 in SEQ ID No. 6. The complete pre-insertion locus sequence is 

given in SEQ ID No. 30, wherein nt 1-1000 are 5’ flanking genomic sequences, nt 1001-1970 are 

the target site deletion, and 1971-2970 are 3’ flanking genomic sequences.

1.2.3. Confirmation of the flanking regions and inserted T-DNA of elite event EE-GM4

PCR amplification using primers targeted to the plant DNA upstream and downstream of the 

inserted T-DNA and to the inserted T-DNA in EE-GM4, confirmed and extended the 5’ and 3’ 

flanking sequences.

1.2.3.1. 5’ junction sequence EE-GM4-specific reaction

Two primers, GLPB173 and GLPB167, were designed to amplify an amplicon of 

approximately 5059 bp spanning the junction region of the 5’ T-DNA flanking sequence 
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with the T-DNA insertion fragment for event EE-GM4. The sequence of primer GLPB173 

originates from the soybean reference sequence of Glycine max Williams 82.a2.vl.

Forward primer targeted to the EE-GM4 T-DNA 5’ flanking sequence:

GLPB173 5’-CTTCATCTCCCCgTTAAAgTg -3’ (SEQ ID No. 26)

Reverse primer targeted to the EE-GM4 inserted T-DNA sequence:

GLPB167 5’-TACAACgTgCTCgCTATTCC-3’ (SEQ ID No. 28)

Composition of the reaction mixture for the 5’ junction sequence reaction:

Water up to 50 pl

5 pl AccuPrime™ PCR Buffer II (Thermo Scientific)
2 μΐ forward primer (10 pmol/μΐ)
2 μΐ reverse primer (10 pmol/μΐ)
0.75 μΐ AccuPrime™ Taq DNA Polymerase High Fidelity (2 U/pL; 

Thermo Scientific)
50 ng template DNA

Thermocycling conditions for the 5’ junction sequence reaction:

TemperatureTime

1 min. 94°C
Followed by: 30 sec. 94°C

30 sec. 57°C
7 min. 68°C
For 30 cycles

Followed by: 10 min. 4°C
Forever 10°C

The sequence of the extended T-DNA 5’ flanking sequence that was obtained and that is 

contiguous with and upstream of part of the inserted T-DNA as shown in SEQ ID No. 5 is 

shown in SEQ ID No. 24.

1.2.3.2. 3’ junction sequence EE-GM4-specific reaction
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Two primers, GLPB170 and GLPB175, were designed to amplify an amplicon of
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GLPB170 5’-TCTCggTATCAgCgTTCTTg-3’ (SEQ ID No. 29)

5

10

15

20

25

30

35

Reverse primer targeted to the EE-GM4 T-DNA 3’ flanking sequence:

GLPB175 5’-gTTgTCAACAATgACCAgAAg -3’ (SEQ ID No. 27)

Composition of the reaction mixture for the 3’ junction sequence reaction:

Water up to 50 pl

5 pl AccuPrime™ PCR Buffer II (Thermo Scientific)
2 pl forward primer (10 pmol/pl)
2 pl reverse primer (10 pmol/pl)
0.75 pl AccuPrime™ Taq DNA Polymerase High Fidelity (2 U/pL; 

Thermo Scientific)
50 ng template DNA

Thermocycling conditions for the 3’ junction sequence reaction:

TemperatureTime

1 min. 94°C
Followed by: 30 sec. 94°C

30 sec. 57°C
7 min. 68°C
For 30 cycles

Followed by: 10 min. 4°C
Forever 10°C

The sequence of the extended T-DNA 3’ flanking sequence that was obtained and is 

contiguous with and downstream of part of the inserted T-DNA as shown in SEQ ID No. 

6 is shown in SEQ ID No. 25.
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Since the resulting amplicons in the above 2 reactions overlapped, this allowed a reconstruction of 

the sequence of the EE-GM4 inserted T-DNA and the extended 5’ and 3’ flanking sequences, 

which is shown in SEQ ID No. 23. The 5’ T-DNA flanking sequence in SEQ ID No. 23 is from 

nucleotide position 1 to nucleotide position 1058 (corresponding to pre-insertion locus genomic 

sequences), the inserted T-DNA sequence is from nucleotide position 1059 to nucleotide position 

8663 and the 3’ T-DNA flanking sequence in SEQ ID No. 23 is from nucleotide position 8664 to 

nucleotide position 9749 (corresponding to pre-insertion locus genomic sequences).

2. Development of Identification Protocols for EE-GM4

2.1.End-Point  method for EE-GM4 identity analysis
This method describes a polymerase chain reaction detection method to analyze the presence of 

event EE-GM4-specific DNA sequences in DNA samples obtained from biological samples, such 

as plant materials (e.g., leaf or seed) using standard DNA extraction procedures.

The method description outlines the method design, including the oligonucleotide primer and 

probe sequences, the composition of the reaction mixture, the thermocycling conditions required 

to perform the reaction, and the fluorescent reader settings found appropriate for amplicon 

detection. It also provides general recommendations on the nature and use of control samples. In 

addition, guidance is provided for data analysis and interpretation, including an example of a 

method result taking into account the recommendations on the use of control materials and the 

guidance for data analysis.

2.1.1 .Method design

The method uses the Taqman chemistry to amplify and detect two target sequences: a EE-GM4 

specific reaction determines the presence of the event, a taxon-specific reaction validates negative 

results for the event-specific reaction.

2.1.1.1 .EE-GM4-specific reaction

Two primers, PRIM0937 and PRIM0938, were designed to amplify an amplicon of 126 bp 

spanning the junction region of the 3’ flanking sequence with the T-DNA insertion fragment for 

event EE-GM4.
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PRIM0937 (SEQ ID No. 12)

Reverse primer targeted to the EE-GM4 T-DNA 3’ flanking sequence:

PRIM0938 5’-CTgAgTCgATCAAAACCAATCAAT -3’ (SEQ ID No. 13)

Probe targeted to the junction of the EE-GM4 T-DNA and its’ 3’ flanking sequence:

TM1734 FAM 5’- AAgTgTgTCgTgCTCCACCAgTTATCACA -3’ BHQ1 (SEQ ID No.

14)

2.1.1.2. Taxon-specific specific reaction

Two primers, SHA071 and SHA072, were designed to amplify an amplicon of 74 bp of the 

soybean endogenous lectin 1 gene sequence.

A probe, TM1428 using JOE as fluorescent label and BHQ1 as was designed to detected the 

amplified sequence

Forward primer targeted to the endogenous Lectin 1 gene sequence:

SHA071 5’-CCAgCTTCgCCgCTTCCTTC -3’ (SEQ ID No. 15)

Reverse primer targeted to the endogenous Lectin 1 gene sequence:

SHA072 5’-gAAggCAAgCCCATCTgCAAgCC -3’ (SEQ ID No. 16)

Probe targeted to the endogenous Lectin 1 gene sequence:

TM1428 JOE 5’- CTTCACCTTCTATgCCCCTgACAC -3’ BHQ1 (SEQ ID No.

17)

2.1.2. Composition of the reaction mixture

5.0 pl 2x PerfeCta qPCR FastMix II, ROX
0.5 pl PRIM0937 [10 pmol/pl]
0.5 pl PRIM0938 [10 pmol/pl]
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0.5 μΐ SHA071 [lOpmol/μΙ]
0.5 μΐ SHA072 [lOpmol/μΙ]
0.1 μΐ ΤΜ1734 [lOpmol/μΙ]
0.1 μΐ ΤΜ1428 [lOpmol/μΙ]
χ μΐ template DNA (20 ng*)
Water up to 10 μΐ

Notes:

• The 2x PerfeCta qPCR FastMix II, ROX was supplied by Quanta Bioscience. Other enzyme buffers may 

be used but performance should be verified.

• Primers and labeled probes were ordered with Integrated DNA Technologies

• * The amount of template DNA per reaction may vary but should be verified

2.1.3.Thermocycling conditions

Time Temperature
5 min. 95°C

Followed by: 3 sec. 95°C
30 sec. 60°C
For 35 cycles

Followed by: Forever 10°C

Notes:

The thermocycling conditions were validated for use on a BIORAD C1000 thermal cycler. Other 

equipment may be used but performance should be verified

2.1.4.Wavelength and bandwidth settings

Excitation Emission
FAM 495 nm + 5nm 517 nm + 5nm
JOE 530 nm + 5nm 555 nm + 5nm
ROX 581nm±5nm 607 nm + 5nm

Notes:

• Wavelength and bandwidth settings were validated for use on a Tecan M1000 plate reader. Other 

equipment and settings may be used but performance should be verified

2.1.5.Control  samples

Following control samples should be included in the experiment to validate the results of test

samples :
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• Positive control: a DNA sample containing the target and endogenous sequences

• Negative control: a DNA sample containing only the endogenous sequence

• No template control: a water sample (no DNA)

2.1.6.Data  analysis

• For all samples, fluorescent Signal to Background ratio’s (S/B) are calculated for 

both the target and endogenous reaction.

• Control samples should give the expected result, i.e.:

o The positive control should be scored “detected”

o The negative control should be scored “not detected”

o The no template control should only show fluorescent background levels

• A sample is scored as follows:

o Detected: the target S/B and the endogenous S/B exceeds an acceptable 

threshold ratio, e.g. 2

o Not-detected: the target S/B is below an acceptable threshold ratio, e.g. 1.3, 

and, in addition, the endogenous S/B exceeds an acceptable threshold ratio, e.g. 

2

o Inconclusive: the target and endogenous S/B are below an acceptable threshold, 

e.g. 1.3

Figure 2 shows an example of the result of the method for a series of soybean samples containing 

EE-GM4 and conventional soybean samples. For each sample the S/B ratios for both the EE-GM4 

specific reaction and the endogenous reaction are displayed.

2.2.End-Point  method for EE-GM4 identity and zygosity analysis
This method describes a polymerase chain reaction detection method to analyze the presence and 

the zygosity status of event EE-GM4-specific DNA sequences in DNA samples obtained from 

biological samples, such as plant materials (e.g., leaf or seed) using standard DNA extraction 

procedures.

The method description outlines the reaction reagents, the oligonucleotide primer and probe 

sequences, the thermocycling conditions required to perform the reaction, and the fluorescent 

reader settings found appropriate for amplicon detection. It also provides general 
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recommendations on the nature and use of control samples. In addition, guidance is provided for 

data analysis and interpretation, including an example of a method result taking into account the 

recommendations on the use of control materials and the guidance for data analysis.

It is noted that the method performance for zygosity analysis may be variety dependent due to the 

nature of the pre-insertion locus sequence. Therefore, performance verification is required for each 

variety in which the event is introgressed. For cases of inadequate performance, an alternative 

Real-Time PCR method based on copy number analysis can be used. E.g., such a copy number 

analysis can use the Taqman chemistry and principles of Real-Time PCR to quantify the relative 

copy number of a EE-GM4 specific sequence. The alternative method will typically include a EE- 

GM4 specific reaction to quantify the EE-GM4 copy number, and a taxon-specific reaction for 

normalization of the EE-GM4 copy number. Samples containing the EE-GM4 insertion sequence 

in a homozygous state will have a relative copy number that is two-fold higher than hemizygous 

samples. Azygous samples will not amplify the EE-GM4 sequence in such method.

2.2.1 .Method design

The method uses the Taqman chemistry to amplify and detect two target sequences: a EE- 

GM4 specific reaction determines the presence of the event, a pre-insertion locus-specific 

reaction determines the presence of the pre-insertion locus of the event.

Detection of only the EE-GM4 specific sequence indicates the presence of event EE-GM4 

in a homozygous zygosity state.

Detection of the EE-GM4 specific and pre-insertion locus specific sequence indicates the 

presence of event EE-GM4 in a hemizygous zygosity state.

Detection of only the pre-insertion locus specific sequence indicates the absence of event 

EE-GM4.

2.2.1.1.EE-GM4-specific  reaction

Two primers, PRIM0937 and PRIM0938, were designed to amplify an amplicon of 126 

bp spanning the junction region of the T-DNA 3’ flanking sequence with the T-DNA 

insertion fragment for event EE-GM4.

A probe, TM1734 using FAM as fluorescent label and BHQ1 as quencher, was 

designed to detected the amplified sequence.
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Forward primer targeted to the EE-GM4 T-DNA sequence:

PRIM0937 5’-gAgACTgTATCTTTgATATTTTTggAgTAgA -3’ (SEQ ID No. 

12)

Reverse primer targeted to the EE-GM4 T-DNA 3’ flanking sequence:

PRIM0938 5’-CTgAgTCgATCAAAACCAATCAAT -3’ (SEQ ID No. 13)

Probe targeted to the junction of the EE-GM4 T-DNA and its’ 3’ flanking sequence: 

TM1734 FAM 5’- AAgTgTgTCgTgCTCCACCAgTTATCACA -3’ BHQ1 (SEQ ID 

No. 14)

2.2.1.2.pre-insertion  locus specific reaction

Two primers, PRIM1652 and PRIM0938, are designed to amplify an amplicon of 108 

bp spanning the junction of the pre-insertion locus and the 3 'flanking sequence of the 

EE-GM4 pre-insertion locus.

A MGB probe, TM2084 using VIC as fluorescent label and the MGB-NFQ as 

quencher, was designed to detect the amplified sequence

Forward primer targeted to the EE-GM4 pre-insertion locus sequence:

PRIM1652 5’ - gAgAAgTTTCAATACTAATAgTATCAATACTCAgAAT -3’ (SEQ ID

No. 18)

Reverse primer targeted to the EE-GM4 T-DNA 3’ flanking sequence:

PRIM0938 5’ - CTgAgTCgATCAAAACCAATCAAT -3’ (SEQ ID No. 13)

Wild type probe targeted to the junction of the pre-insertion locus and 3’ flanking sequence:

TM2084 VIC 5’-CgAgTATTAgCCATATTTA-3’ MGB-NFQ (SEQ ID No. 19)

2.2.2.Composition  of the reaction mixture

5.0
0.4
0.4

pl 2x PerfeCta qPCR FastMix II, ROX 
pl PRIM1652 [10pmol/pl]
pl PRIM0938 [10pmol/pl]
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0.1 μΐ PRIM0937 [lOpmol/μΙ]
0.2 μΐ ΤΜ2084 [lOpmol/μΙ]
0.05 μΐ ΤΜ1734 [lOpmol/μΙ]
χ μΐ template DNA (20 ng*)
Water up to 10 μΐ

Notes:

The 2x PerfeCta qPCR FastMix II, ROX was supplied by Quanta Bioscience. Other enzyme buffers may 

be used but performance should be verified.

Primers and labeled probes were ordered with Integrated DNA Technologies

* The amount of template DNA per reaction may vary but should be verified

2.2.3.Thermocycling conditions

Followed by:

Followed by:

Time Temperature
5 min. 95°C
3 sec. 95°C
30 sec. 60°C
For 35 cycles
Forever 10°C

Notes:

• The thermocycling conditions were validated for use on a BIORAD C1000 thermal cycler. Other 

equipment may be used but performance should be verified

2.2.4.Wavelength  and bandwidth settings

Notes:

Excitation Emission
FAM 495 nm + 5nm 517 nm + 5nm
JOE 530 nm + 5nm 555 nm + 5nm
ROX 581 nm + 5nm 607 nm + 5nm

Wavelength and bandwidth settings were validated for use on a Tecan M1000 plate reader. Other 

equipment and settings may be used but performance should be verified

2.2.5.Control  samples

Following control samples should be included in the experiment to validate the results 

of test samples:

• Homozygous control: a DNA sample containing the target sequence in a 

homozygous state
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• Hemizygous control: a DNA sample containing the target sequence in a 

hemizygous state

• Wild type control: a DNA sample not containing the target sequence

• No template control: a water sample

2.2.6.Data  analysis

• For all samples, fluorescent Signal to Background ratio’s (S/B) are calculated 

for both the target and pre-insertion locus reaction.

• Control samples should give the expected result, i.e.:

o The homozygous control should be scored “homozygous”

o The hemizygous control should be scored “hemizygous”

o The wild type control should be scored “wild type”

o The no template control should only show fluorescent background 

levels

• A sample is scored as follows:

o homozygous: the target S/B exceeds an acceptable threshold ratio, e.g.

2, and the pre-insertion locus S/B is below an acceptable threshold ratio, 

e.g. 1
o hemizygous: both the target and pre-insertion locus S/B exceeds an 

acceptable threshold ratio, e.g. 2

o wild type: the target S/B is below an acceptable threshold ratio, e.g. 1, 

and the pre-insertion locus S/B exceeds an acceptable threshold ratio, 

e.g. 2
o Inconclusive: the target and pre-insertion locus S/B are below an 

acceptable threshold, e.g. 1

Figure 3 shows an example of the result of the method for a series of soybean samples containing 

EE-GM4 in a homozygous state, soybean samples containing EE-GM4 in a hemizygous state and 

conventional soybean samples.

2.3.Real-Time PCR method for EE-GM4 Low Level Presence analysis
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The method describes a detection method to analyze the Low Level Presence of event EE-GM4

DNA sequences obtained from bulked plant materials (e.g., leaf or seed) or processed materials

(e.g., food or feed products produced from processed soybean grain, containing EE-GM4 DNA)

using standard DNA extraction procedures.

The method description outlines the reaction reagents, the oligonucleotide primer and probe 

sequences, and the thermocycling conditions required to perform the reaction. It also provides 

general recommendations on the concurrent use of a taxon-specific method to support data analysis 

and result interpretation. In addition, recommendations are provided on the nature and use of 

control samples.

It is noted that alternative methods may be available for the intended purpose, including but not 

limited to digital droplet PCR methods. Digital droplet PCR methods use End-Point methods for 

event identity analysis, as described in section 1.1, in combination with principles of subsampling 

on the extracted DNA sample. In this method the low level presence of the event is determined 

based on the ratio of DNA subsamples found positive and negative for the event sequence.

2.3.1 .Method design

The method uses the Taqman chemistry and principles of Real-Time PCR to detect or 

quantify low levels of EE-GM4 in a DNA sample.

Two primers, PRIM0939 and PRIM0940, are designed to amplify an amplicon of 90 bp 

spanning the junction region of the T-DNA 5’ flanking sequence with the T-DNA insertion 

fragment for event EE-GM4.

A probe, TM1735 using FAM as fluorescent label and BHQ1 as quencher, is designed to 

quantify the amplified sequence.

Forward primer targeted to the EE-GM4 T-DNA sequence:

PRIM0939 5’ - CCATTgTgCTgAATAggTTTATAgCT -3’ (SEQ ID No. 20)

Reverse primer targeted to the EE-GM4 T-DNA 5’ flanking sequence:

PRIM0940 5 ’ - gACAAATACTACTTTgTTAAgTTTAgACCCC -3 ’ (SEQ ID No. 21)

Probe targeted to the junction of the EE-GM4 T-DNA and its’ 5’ flanking sequence:
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35

TM1735 FAM 5’- TgATAgAgCgCCTgggCCTAACTTTCTAAA -3’ BHQ-1 (SEQ ID No.

22)

2.3.2. Composition of the reaction mixture

10.0 pl 2x PerfeCta qPCR Fastmix II, Low ROX
0.5 pl PRIM0939 [10pmol/pl]
0.5 pl PRIM0940 [10pmol/pl]
0.5 pl TM1735 [10pmol/pl]
x pl template DNA (200 ng*)
Water up to 20 pl

Notes:

• The 2x PerfeCta qPCR FastMix II, LOWROX was supplied by Quanta Bioscience. Other enzyme buffers 

may be used but performance should be verified.

• Primer and labeled probes were ordered with Integrated DNA Technologies

• * The amount of template DNA per reaction may vary but should be verified

2.3.3. Thermocycling conditions

Followed by:

Time
5 min.
3 sec.
30 sec.
For 40 cycles

Temperature
95°C
95°C
60°C **

Notes:

•

•

** Fluorescent read-out is performed at each cycle, upon finalization of the primer elongation step at 

60°C

The thermocycling conditions were validated for use on a VHA7 and Quantstudio 7 Real-Time PCR 

apparatus. Other equipment may be used but performance should be verified

2.3.4.Taxon  specific method

A Real-Time PCR detection method targeting an endogenous sequence should be 

performed concurrently on an identical amount of template DNA as used in the target 

specific Real-Time PCR method. The outcome of the taxon specific method should be 
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used to support data analysis and interpretation, i.e. to normalize the amount of input 

DNA and to validate any negative results for the target specific reaction.

2.3.5. Test samples, Calibration samples and control samples

• It is recommended that all test samples are analyzed in duplicate.

• A set of calibration samples is included in the experiment to generate standard curves 

for both the target and taxon specific method.

• In addition the following control samples are included:

o Positive control: a DNA sample containing the target sequence at the level of the 

Limit Of Detection,

o Negative control: a DNA sample containing only the endogenous sequence (no 

EE-GM4)

o No template control: a water sample

2.3.6. Data analysis

• For all samples threshold cycle values (i.e., Ct values) are determined for both the 

target and taxon specific method. A threshold cycle is defined as the cycling number 

at which the amplification plot for a given sample reaches a defined signal threshold 

(see figure below)

• Standard curve formulas are calculated for both the target and taxon specific method 

using the Ct values and the amount of genome copies of the calibration samples

• The standard curve parameters should fulfill acceptance criteria for slope and linearity 

(R2), e.g.

o -3.2 < slope <-3.6

o R2>0.98

• For all samples, the genome copy number for the target and endogenous method is 

calculated using linear regression analysis.

• The amount of low level presence relative to the total amount of taxon specific DNA 

is determined by calculating the % ratio of the genome copy numbers for the target 

and taxon specific method.
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• Control samples should give the expected result, i.e.:

o The positive control should be scored “detected” 

o The negative control should be scored “not detected” 

o The no template control should only show fluorescent background levels

• A sample is scored as follows:

o Detected: the low level presence is above the limit of detection for all replicates, 

taking into account the measurement uncertainty of the method

o Not-detected: the low level presence is below the limit of detection for all replicates, 

taking into account the measurement uncertainty of the method

o Inconclusive: replicated samples give inconsistent scores

Figure 4 shows an example of the result of the method performed on the calibration samples.

3. Introgression of EE-GM4 into preferred cultivars

Elite event EE-GM4 was introduced by repeated back-crossing into six different elite soybean 

lines. The lines were selected to represent a range of maturities: two lines from MG I, one line 

from MG III, two lines from MG VI and one line from MG IX. One of the MG I lines and the MG 

III line contained the Rhgl native resistance allele from PI 88788, and one of the MG VI lines 

carried the Rhgl and Rhg4 native resistance alleles from PI 437654. The other three lines were 

susceptible to SCN.

Also, in initial testing, in several experiments, no biologically significant differences were 

observed for Cryl4Ab-l or HPPD-4 protein expression levels measured in leaves of greenhouse- 

grown plants (as measured with ELISA or western blot (only normal assay variation was seen)), 

and no significant differences were seen in the standard greenhouse SCN assay results 

(measuring % reduction in SCN cysts vs. the Thome control), when event EE-GM4 was 

introgressed from Thome background into other soybean germplasm backgrounds (of different 

maturity, at different stages of introgression ), compared to what was found in the Thome 

background. While in an initial experiment, the EE-GM4 event in a BC2F3 soybean plant 

background of maturity 9.1 showed a lower expression of Cry 14Ab-1 protein, no biologically 
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significant differences in Cryl4Ab-l protein expression with respect to EE-GM4 in Thorne 

background was found when this experiment was repeated with a larger number of plants of that 

maturity.

Introgression of the elite event EE-GM4 into other soybean cultivars does not significantly 

influence any of the desirable phenotypic or agmomic characteristics of these cultivars (no linkage 

drag) while expression of the transgenes meets commercially acceptable levels. This confirms the 

status of event EE-GM4 as an elite event.

Furthermore, elite event EE-GM4 is advantageously combined with other soybean elite 

transformation events. Particularly useful plants according to the invention are plants containing 

EE-GM4 combined with another soybean transformation event, or a combination of more than one 

other soybean transformation event, such as those listed in the databases of various national or 

regional regulatory agencies, including but not limited to Event MON87751 (described in 

W02014201235 and USDA-APHIS Petition 13-337-01p), Event pDAB8264.42.32.1 (described 

in W02013010094), Event DAS-81419-2 (aka ConkestaTM Soybean, described in 

WO2013016527 and USDA-APHIS Petition 12-272-01p), Event EE-GM3 (aka FG-072, MST- 

FG072-3, described in WO2011063411, USDA-APHIS Petition 09-328-01p), Event SYHT0H2 

(aka 0H2, SYN-000H2-5, described in WO2012/082548 and 12-215-01p), Event DAS-68416-4 

(aka Enlist Soybean, described in WO2011/066384 and WO2011/066360, USDA-APHIS Petition 

09-349-01p), Event DAS-81615-9 (described in W02014004458), Event DAS-44406-6 (aka 

Enlist E3, DAS-44406-6, described in WO2012/075426 and USDA-APHIS ll-234-01p), Event 

MON87708 (Xtend Soybeans, described in WO2011/034704 and USDA-APHIS Petition 10-188- 

Olp), Event MON89788 (aka Genuity Roundup Ready 2 Yield, described in W02006/130436 and 

USDA-APHIS Petition 06-178-01p), Event DAS-14536-7 (described in WO2012/075429), Event 

40-3-2 (aka RoundUp Ready, MON-04032-6, described in USDA-APHIS Petition 93-258-01), 

Event A2704-12 (aka LL27, ACS-GM005-3, described in W02006108674 and USDA-APHIS 

Petition 96-068-01p), Event 127 (aka BPS-CV127-9, described in W02010/080829), Event 

A5547-127 (aka LL55, ACS-GM006-4, described in W02006108675 and in USDA-APHIS 

Petition 96-068-01p), Event MON87754 (aka Vistive III, MON-87754-1, described in
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W02010/024976), Event HOS (aka DP-305423-1, Plenish High Oleic Soybean, described in 

W02008054747), Event MON87701 (aka MON-87701-2, described in W02009064652 and 

USDA-APHIS Petition 09-082-01p), Event MON 87705 (aka MON-87705-6, described in 

W02010/037016 and USDA-APHIS Petition 09-201-01p), Event MON87712 (aka MON-87712

4, described in W02012/051199), Event pDAB4472-1606 (aka Event 1606, described in 

WO2012/033794), Event 3560.4.3.5 (aka DP-356043-5, described in W02008/002872), Event 

MON87769 (aka MON-87769-7, described in W02009102873 and in USDA-APHIS Petition 09- 

183-Olp), or any combination of EE-GM4 with several of these other transgenic soybean events, 

such as a combination of EE-GM4 with any one of the following combinations : Event MON98788 

x MON87708 (aka Roundup Ready 2 Xtend Soybeans, MON-87708-9 x MON-89788-1), Event 

HOS x Event 40-3-2 (aka Plenish High Oleic Soybeans x Roundup Ready Soybeans), Event EE- 

GM3 x EE-GM2 (aka FG-072xLL55, described in WO2011063413), Event MON 87701 x MON 

89788 (aka Intacta RR2 Pro Soybean, MON-87701-2 x MON-89788-1), DAS-81419-2 x DAS- 

44406-6 (aka Conkesta™ Enlist E3™ Soybean, DAS-81419-2 x DAS-44406-6), Event DAS- 

81419-2 x Event DAS-68416-4 (described in W02013016516), Event DAS-68416-4 x Event 

MON 89788 (aka Enlist™ RoundUp Ready® 2 Soybean, DAS-68416-4 X MON-89788-1), Event 

MON-87769-7 x Event MON-89788-1 (aka Omega-3 X Genuity Roundup Ready 2 Yield 

Soybeans), MON 87705 x MON 89788 (aka Vistive Gold, MON-87705-6 x MON-89788-1), 

MON 87769 x MON 89788 (aka Omega-3 x Genuity Roundup Ready 2 Yield Soybeans, MON- 

87769-7 x MON-89788-1).

As used in the claims below, unless otherwise clearly indicated, the term “plant” is intended to 

encompass plant tissues, at any stage of maturity, as well as any cells, tissues, or organs taken from 

or derived from any such plant, including without limitation, any seeds, leaves, stems, flowers, 

roots, single cells, gametes, cell cultures, tissue cultures or protoplasts.

Reference seed comprising elite event EE-GM4 was deposited at the ATCC (10801 University 

Blvd., Manassas, VA 20110-2209) on November 9, 2016, under ATCC accession number PTA- 

123624, and the viability thereof was confirmed. Alternative names for EE-GM4 are event 

GMB471 or BCS-GM471-2.
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The above description of the invention is intended to be illustrative and not limiting.

Various changes or modifications in the embodiments described may occur to those skilled in the art.

5 These can be made without departing from the spirit or scope of the invention.
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Claims

1. A nucleic acid molecule comprising a nucleotide sequence essentially similar to the 

sequence of any one of SEQ ID No. 1, 3 or 5 or to the sequence of any one of SEQ ID No. 

2, 4, or 6, or the complement of said sequences.

2. A nucleic acid molecule comprising a nucleotide sequence with at least 99 % sequence 

identity to the nucleotide sequence of SEQ ID No. 3, 4, 5, 6, 24 or 25, or the complement 

thereof.

3. The nucleic acid molecule of claim 1 or 2 comprising the nucleotide sequence of any one 

of SEQ ID No. 1 or 3 or SEQ ID No. 2 or 4, or the complement of said sequences, or 

comprising the nucleotide sequence of SEQ ID No. 1 or 3 and SEQ ID No. 2 or 4, or the 

complement thereof.

4. The nucleic acid molecule of any one of claims 1 to 3, which also comprises the nucleotide 

sequence of SEQ ID No. 7 and 9, or the complement thereof.

5. The nucleic acid molecule of any one of claims 1 to 4, which comprises the nucleotide 

sequence of SEQ ID No. 11 from nucleotide position 188 to nucleotide position 7368, or a 

nucleotide sequence having at least 98 %, or least 99 %, or at least 99,5 % or at least 99,9 % 

sequence identity thereto.

6. The nucleic acid molecule of claim 5, which comprises the nucleotide sequence of SEQ ID 

No. 5 or 24 and SEQ ID No. 6 or 24, or the complement thereof.

7. A nucleic acid molecule obtainable from the seed deposited at the ATCC under accession 

number PTA-123624, wherein said nucleic acid molecule comprises the nucleotide 

sequence of any one of SEQ ID No. 1, 3, or 5 and the nucleotide sequence of any one of 

SEQ ID No. 2, 4, or 6.

109



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

8. Soybean genomic DNA comprising the nucleic acid molecule of any one of claim 1 to 7.

9. A soybean plant, cell, plant part, seed or progeny thereof, comprising the nucleic acid 

molecule of any one of claim 1 to 7.

10. A soybean plant, cell, plant part, seed or progeny thereof, comprising in its genome the 

nucleotide sequence of SEQ ID No. 3 and the nucleotide sequence of SEQ ID No. 4.

11. A soybean plant, cell, plant part, seed or progeny thereof, comprising in its genome the 

nucleotide sequence of SEQ ID No. 5 and the nucleotide sequence of SEQ ID No. 6, or the 

nucleotide sequence of SEQ ID No. 24 and the nucleotide sequence of SEQ ID No. 25.

12. The plant, cell, plant part, seed or progeny of claim 10 or 11 which also comprises the 

nucleotide sequence of SEQ ID No. 7 and 9, or the nucleotide sequence of SEQ ID No. 23 

from nucleotide position 1059 to nucleotide position 8663.

13. A soybean plant, cell, part, or seed, each comprising in its genome elite event EE-GM4, 

wherein said elite event is the genetic locus comprising an inserted T-DNA containing a 

chimeric HPPD-4 protein-encoding gene and a chimeric Cry 14Ab-1 protein-encoding 

gene, and 5’ and 3’ flanking sequences immediately surrounding said inserted T-DNA, as 

found in reference seed deposited at the ATCC under deposit number PTA-123624.

14. A progeny plant, cell, plant part or seed of the plant, cell, plant part or seed of claim 13, 

wherein said progeny plant, cell, plant part or seed comprises the nucleotide sequence of 

SEQ ID No. 3 and the nucleotide sequence of SEQ ID No. 4.
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15. The soybean plant, cell, part, seed or progeny of claim 13, the genomic DNA of which, 

when analyzed using PCR with two primers comprising the nucleotide sequence of SEQ 

ID No. 12 and SEQ ID No. 13 respectively, yields a DNA fragment of 126 bp.

16. The plant of any one of claims 9 to 15 which is tolerant to isoxaflutole or mesotrione.

17. A soybean product produced from the soybean plant, cell, part, seed or progeny of any one 

of claims 9 to 16.

18. The soybean product of claim 17, which is or comprises soybean meal, ground seeds, 

soybean flour or soybean flakes.

19. The soybean product of claim 17 or 18, wherein said soybean product comprises a nucleic 

acid that produces an amplicon diagnostic of or specific for event EE-GM4.

20. A method for producing a soybean product, comprising obtaining the soybean plant, or 

cell, part, seed or progeny of any one of claims 9 to 16, and producing such soybean product 

therefrom.

21. The method of claim 20 wherein said soybean product is or comprises soybean meal, 

ground seeds, soybean flour or soybean flakes.

22. The method of claim 20 or 21, wherein said soybean product comprises a nucleic acid that 

produces an amplicon diagnostic of or specific for event EE-GM4.

23. A process for weed control, comprising treating a field in which the soybean seeds of any 

one of claims 9 to 16 were sown with an HPPD inhibitor herbicide, before the soybean 

plants emerge but after the seeds are sown.

Ill



WO 2018/119361 PCT/US2017/068116

5

10

15

20

25

24. A process for weed control, comprising treating the soybean plants of any one of claims 9 

to 16 with an HPPD inhibitor herbicide over the top of the plants.

25. A method for protecting emerging soybean plants of any one of claims 9 to 16 from 

competition by weeds, comprising treating a field to be planted with said soybean plants 

with an HPPD inhibitor herbicide, before the soybean plants are planted or the seeds are 

sown, followed by planting or sowing of said soybean plants or seeds in said pre-treated 

field.

26. The process of any one of claim 23 to 25, wherein said HPPD inhibitor herbicide is 

isoxaflutole or mesotrione.

27. A method for producing a soybean plant resistant to SCN and/or tolerant to HPPD inhibitor 

herbicides, comprising introducing resistance to SCN and/or tolerance to HPPD inhibitor 

herbicides into the genome of a soybean plant by crossing a first soybean plant lacking a 

Cryl4Ab-l-encoding gene and lacking an HPPD-4-encoding gene with the soybean plant 

of any one of claims 9 to 16, and selecting a progeny plant resistant to SCN and/or tolerant 

to HPPD inhibitor herbicides.

28. Use of the plant, seed, part, cell or progeny thereof or any one of claims 9 to 16, to produce 

soybean seed.

29. Use of a soybean plant or seed of any one of claims 9 to 16 to grow a nematode-resistant 

and/or HPPD inhibitor herbicide-tolerant plant.

30. Use of a soybean seed of any one of claims 9 to 16 to obtain a soybean product, wherein 

said soybean product is or comprises ground soybean grain, soybean flour, soybean meal, 

or soybean flakes.
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31. A method for producing a soybean plant or seed comprising elite event EE-GM4 

comprising crossing a plant according to any one of claims 9 to 16 with another soybean 

plant, and planting the seed comprising EE-GM4 obtained from said cross.

32. A nucleic acid molecule comprising the nucleotide sequence of SEQ ID No. 11 from 

nucleotide position 131 to nucleotide position 7941, or a nucleotide sequence having at 

least 95%, at least 96%, at least 97 %, at least 98 %, or at least 99 % sequence identity 

thereto, wherein said nucleic acid molecule encodes a nematicidal Cryl4Ab protein and an 

HPPD protein tolerant to HPPD inhibitors.

33. The nucleic acid molecule of claim 32, which encodes the protein of SEQ ID No. 8 or a 

protein at least 99 % identical thereto and the protein of SEQ ID No. 10, or a protein at 

least 99 % identical thereto.

34. A method for identifying elite event EE-GM4 in biological samples, which method 

comprises detection of an EE-GM4 specific region with a specific primer pair or a specific 

probe which specifically recognizes the region containing part of the 5’ or 3’ T-DNA 

flanking region and part of the inserted T-DNA contiguous therewith in EE-GM4.

35. A primer pair suitable for use in a EE-GM4 specific detection, comprising a first primer 

comprising a sequence which, under optimized detection conditions specifically recognizes 

a sequence within the 5’ or 3’ T-DNA flanking region of the inserted T-DNA in EE-GM4, 

and a second primer comprising a sequence which, under optimized detection conditions 

specifically recognizes a sequence within the inserted T-DNA in EE-GM4 contiguous with 

said flanking 5’ or 3’ region, said 5’ T-DNA flanking region comprising the nucleotide 

sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or of SEQ ID No. 24 from 

nucleotide 1 to nucleotide 1058, said 3’ T-DNA flanking region comprising the nucleotide 

sequence of the complement of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or 

the nucleotide sequence of the complement of SEQ ID No. 25 from nucleotide 254 to 

nucleotide 1339, said inserted T-DNA comprising the complement of the nucleotide 

sequence of SEQ ID No. 5 from nucleotide 228 to nucleotide 398, or the nucleotide
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sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253, or the nucleotide sequence

of SEQ ID No. 11 from nucleotide position 17 to nucleotide position 7621, or the

complement thereof, or the nucleotide sequence of SEQ ID No. 23 from nucleotide position

1059 to nucleotide position 8663, or the complement thereof.

36. The primer pair of claim 35, wherein said first primer comprises a nucleotide sequence of 

17 to 200 consecutive nucleotides selected from the nucleotide sequence of SEQ ID No. 5 

from nucleotide 1 to nucleotide 227 or from SEQ ID No. 24 from nucleotide 1 to nucleotide 

1058, or the complement thereof, or comprises a nucleotide sequence of 17 to 200 

consecutive nucleotides selected from the nucleotide sequence of SEQ ID No. 6 from 

nucleotide 254 to nucleotide 501 or from the nucleotide sequence of SEQ ID No. 25 from 

nucleotide 254 to nucleotide 1339, or the complement thereof, and wherein said second 

primer comprises a nucleotide sequence of 17 to 200 consecutive nucleotides selected from 

the nucleotide sequence of SEQ ID No. 5 from nucleotide 228 to nucleotide 398 or the 

complement thereof, or the nucleotide sequence of SEQ ID No. 6 from nucleotide 1 to 

nucleotide 253 or the complement thereof, or the nucleotide sequence of SEQ ID No. 11 

from nucleotide position 17 to nucleotide position 7621 or the complement thereof, or the 

nucleotide sequence of SEQ ID No. 23 from nucleotide position 1059 to nucleotide 

position 8663, or the complement thereof.

37. The primer pair of claim 35, wherein said first primer comprises at its extreme 3’ end a 

nucleotide sequence of at least 17 consecutive nucleotides selected from the nucleotide 

sequence of SEQ ID No. 5 from nucleotide 1 to nucleotide 227 or from SEQ ID No. 24 

from nucleotide 1 to nucleotide 1058, or the complement thereof, or comprises at its 

extreme 3’ end a nucleotide sequence of at least 17 consecutive nucleotides selected from 

the nucleotide sequence of SEQ ID No. 6 from nucleotide 254 to nucleotide 501 or from 

the nucleotide sequence of SEQ ID No. 25 from nucleotide 254 to nucleotide 1339, or the 

complement thereof, and wherein said second primer comprises at its extreme 3’ end at 

least 17 consecutive nucleotides selected from the nucleotide sequence of SEQ ID No. 5 

from nucleotide 228 to nucleotide 398 or the complement thereof, or the nucleotide 

sequence of SEQ ID No. 6 from nucleotide 1 to nucleotide 253 or the complement thereof,
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or the nucleotide sequence of SEQ ID No. 11 from nucleotide position 17 to nucleotide 

position 7621 or the complement thereof, or the nucleotide sequence of SEQ ID No. 23 

from nucleotide position 1059 to nucleotide position 8663, or the complement thereof.

38. The primer pair of claim 35, wherein said first primer comprises the nucleotide sequence 

of SEQ ID No. 13 or SEQ ID No. 21, or wherein said second primer comprises the 

nucleotide sequence of SEQ ID No. 12 or SEQ ID No. 20, respectively.

39. The primer pair of claim 35, comprising a first primer comprising at its extreme 3’ end the 

nucleotide sequence of SEQ ID No. 13, or the nucleotide sequence of SEQ ID No. 21, or 

comprising a second primer comprising at its extreme 3’ end the nucleotide sequence of 

SEQ ID No. 12, or the nucleotide sequence of SEQ ID No. 20.

40. The primer pair of claim 38 or 39, which amplifies an EE-GM4-specific fragment of 126 

or 90 bp using PCR.

41. A primer pair comprising a first primer comprising at its extreme 3’ end the sequence of 

SEQ ID No. 13 and a second primer comprising at its extreme 3’ end the sequence of SEQ 

ID No. 12, or comprising a first primer comprising at its extreme 3’ end the sequence of 

SEQ ID No. 21 and a second primer comprising at its extreme 3’ end the sequence of SEQ 

ID No. 20.

42. A specific probe for the identification of elite event EE-GM4 in biological samples, 

wherein said probe specifically recognizes a sequence comprising part of the 5’ T-DNA 

flanking sequence of EE-GM4 and part of the inserted T-DNA downstream thereof and 

contiguous therewith, inserted T-DNA downstream thereof and contiguous therewith, or, 

or specifically recognizes a sequence comprising part of the 3’ T-DNA flanking sequence 

of EE-GM4 and part of the inserted T-DNA upstream thereof and contiguous therewith, or 

the complement thereof.
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43. A specific probe for the identification of elite event EE-GM4 in biological samples, which 

comprises a nucleotide sequence having at least 80% sequence identity with a sequence 

comprising part of the 5’ T-DNA flanking sequence and part of the inserted T-DNA 

downstream thereof and contiguous therewith, or the complement thereof, or part of the 

3’ T-DNA flanking sequence and part of the inserted T-DNA upstream thereof and 

contiguous therewith in EE-GM4, or the complement thereof.

44. The probe of claim 43 which has at least 80% sequence identity with the sequence of SEQ 

ID No. 1 or 3 or the sequence of SEQ ID No. 2 or 4, or the complement thereof.

45. The probe of claim 44, comprising the sequence of any one of SEQ ID No. 1, 3 or 5 or the 

sequence of any one of SEQ ID No. 2, 4, or 6, or the complement thereof.

46. The probe of any one of claim 42 to 45, comprising the sequence of SEQ ID No. 3 or the 

sequence of SEQ ID No. 4.

47. The method of claim 34, said method comprising amplifying a DNA fragment of between 

50 and 1000 bp from a nucleic acid present in said biological samples using a polymerase 

chain reaction with at least two primers, wherein said at least two primers are the primers 

of any one of claims 35 to 41.

48. The method of claim 47, further comprising the step of hybridizing a probe specific for the 

DNA fragment amplified with said at least two primers.

49. The method of claim 48, wherein said probe recognizes part of the 5’ T-DNA flanking 

region and part of the inserted T-DNA contiguous therewith, or wherein said probe 

recognizes part of the 3’ T-DNA flanking region and part of the inserted T-DNA 

contiguous therewith.
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50. The method of claim 47, wherein said primers comprise the sequence of SEQ ID No. 12 

and SEQ ID No. 13, respectively, and wherein said probe comprises the sequence of SEQ 

ID No. 14, or wherein said primers comprise the sequence of SEQ ID No. 20 and SEQ ID 

No. 21, respectively, and wherein said probe comprises the sequence of SEQ ID No. 22.

51. A kit suitable for use in a EE-GM4 specific detection, comprising the primer pair of any 

one of claims 35 to 41.

52. The kit of claim 51, further comprising a probe specific for the DNA fragment amplified 

by said primer pair.

53. The kit of claim 52, wherein said probe recognizes part of the 5’ T-DNA flanking region 

and part of the inserted T-DNA contiguous therewith, or wherein said probe recognizes 

part of the 3’ T-DNA flanking region and part of the inserted T-DNA contiguous therewith.

54. The kit of claim 52, wherein said primers comprise the sequence of SEQ ID No. 12 and 

SEQ ID No. 13, and wherein said probe comprises the sequence of SEQ ID No. 14, or 

wherein said primers comprise the sequence of SEQ ID No. 20 and SEQ ID No. 21, and 

wherein said probe comprises the sequence of SEQ ID No. 22.

55. A kit suitable for use in a EE-GM4 specific detection, comprising the probe of any one of 

claims 42 to 46.

56. The method of claim 34, which method comprises hybridizing a nucleic acid of said 

biological samples with the probe of any one of claims 42 to 46.

57. A method for confirming seed purity, or for screening seeds for the presence of elite event EE- 

GM4, which method comprises detection of an EE-GM4 specific region with the primer
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pair of any one of claims 36 to 41 or the probe of any one of claims 42 to 45, in samples of 

said seed.

58. The method of claim 57, comprising amplifying a DNA fragment of 126 bp and wherein 

said primers comprise the sequence of SEQ ID No. 12 and SEQ ID No. 13, respectively, 

and wherein said probe comprises the sequence of SEQ ID No. 14, or amplifying a DNA 

fragment of 90 bp and wherein said primers comprise the sequence of SEQ ID No. 20 and 

SEQ ID No. 21, respectively, and wherein said probe comprises the sequence of SEQ ID 

No. 22.

59. A method of detecting the presence of elite event EE-GM4 in biological samples through 

hybridization with a substantially complementary labeled nucleic acid probe in which the 

probe:target nucleic acid ratio is amplified through recycling of the target nucleic acid 

sequence, said method comprising:

a) hybridizing said target nucleic acid sequence to a first nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide position 228 to 

nucleotide position 245 or its complement or said first nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 6 from nucleotide position 236 to 

nucleotide position 253 or its complement;

b) hybridizing said target nucleic acid sequence to a second nucleic acid oligonucleotide 

comprising the nucleotide sequence of SEQ ID No. 5 from nucleotide 210 to nucleotide 

227 or its complement or said nucleic acid oligonucleotide comprising the nucleotide 

sequence of SEQ ID No. 6 from nucleotide 254 to nucleotide 271 or its complement, 

wherein said first and second oligonucleotide overlap by at least one nucleotide and 

wherein either of said first or said second oligonucleotide is labeled to be said labeled 

nucleic acid probe;

c) cleaving only the labeled probe within the probe Target nucleic acid sequence duplex 

with an enzyme which causes selective probe cleavage resulting in duplex disassociation, 

leaving the target sequence intact;

d) recycling of the target nucleic acid sequence by repeating steps (a) to (c); and
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e) detecting cleaved labeled probe, thereby determining the presence of said target nucleic 

acid sequence.

60. A method for determining the zygosity status of a plant, plant material or seed comprising

elite event EE-GM4, said method comprising amplifying DNA fragments of between 50 

and 1000 bp from a nucleic acid present in said biological samples using a polymerase 

chain reaction with at least three primers, two of said primers specifically recognizing pre

insertion plant DNA, the third of said primers recognizing a sequence within the inserted 

T-DNA.

61. The method of claim 60, wherein said two primers specifically recognizing pre-insertion

plant DNA are a primer comprising the nucleotide sequence of SEQ ID No. 18, and a 

primer comprising the nucleotide sequence of SEQ ID No. 13, and wherein the primer 

recognizing a sequence within the inserted T-DNA is a primer comprising the nucleotide 

sequence of SEQ ID No. 12.

62. A method for detecting the presence of elite event EE-GM4 in biological samples, or for 

determining the zygosity status of a plant, plant material or seed comprising EE-GM4, 

wherein said method is as described in any one of Examples 2.1, 2.2, or 2.3.

63. A method for reducing yield loss in a field to be planted with soybean plants, particularly a 

field that contains, contained or is expected to contain nematodes or nematode eggs such 

as SCN, RKN or Pratylenchus or reniform nematodes or their eggs, comprising the step of 

1) obtaining plants or seed comprising elite transformation event EE-GM4, and 2) planting 

or sowing of soybean plants or seeds, wherein reference seed comprising said elite event is 

deposited at the at the ATCC under deposit number PTA-123624.

64. A method for increasing yield of soybean plants when planted in a field containing 

nematodes or nematode eggs such as SCN, RKN or Pratylenchus or reniform nematodes 

or eggs thereof, comprising the step of 1) obtaining plants or seed comprising elite 

transformation event EE-GM4, and 2) planting or sowing of soybean plants or seeds, 
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wherein reference seed comprising said elite event is deposited at the at the ATCC under 

deposit number PTA-123624.

65. A method for producing a soybean plant or seed tolerant to an HPPD inhibitor herbicide, 

such as isoxaflutole or mesotrione, or for producing a soybean plant or seed tolerant to 

nematodes, such as SCN, RKN or Pratylenchus or reniform nematodes, or for producing a 

soybean plant or seed tolerant to an HPPD inhibitor herbicide, such as isoxaflutole or 

mesotrione, and tolerant to nematodes, such as SCN, RKN or Pratylenchus or reniform 

nematodes, characterized by the step of introducing into the genome of a soybean plant or 

seed elite soybean transformation event EE-GM4, and optionally treating said plant or seed 

with an HPPD inhibitor herbicide, such as isoxaflutole or mesotrione, or optionally treating 

the field in which said plant or seed will be planted with an HPPD inhibitor herbicide, such 

as isoxaflutole or mesotrione, and planting said plant or seed in said pre-treated field.

66. A nucleic acid molecule that specifically characterizes soybean elite transformation event 

EE-GM4, characterized in that it comprises the nucleotide sequence of any one of SEQ ID 

No. 1, 3 or 5, which contains a part of soybean plant genomic DNA and a part of inserted 

foreign DNA of EE-GM4 downstream thereof and contiguous therewith, or characterized 

in that it comprises the nucleotide sequence of SEQ ID No. 2, 4, or 6, which contains a part 

of inserted foreign DNA of EE-GM4 and a part of soybean plant genomic DNA 

downstream thereof and contiguous therewith.

67. The method of claim 27 or 31, which comprises the step of applying an HPPD inhibitor, 

such as isoxaflutole, topramezone or mesotrione on soybean seed that will grow into said 

plant, or in the field wherein said seed is to be planted, or over the top of said plant.

68. A method to increase yield of soybean plants in SCN-containing fields infested with Sudden

Death Syndrome or in SCN-containing fields causing Iron Deficiency Chlorosis in 

soybean, which method comprises planting plants or sowing seeds comprising elite event 

EE-GM4, wherein reference seed comprising said elite event is deposited at the at the 

ATCC under deposit number PTA-123624.
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SEQUENCE LISTING

<110> Bayer CropScience LP
Bayer CropScience NV

<120> Soybean elite event EE-GM4

<130> APA16-6015 WO

<160> 30

<170> PatentIn version 3.5

<210>
<211>
<212>
<213>

1
20
DNA
Artificial Sequence

<220>
<223> 5' junction EE-GM4

<220>
<221>
<222>
<223>

misc feature
(1)..(10)
part of T-DNA 5' flanking region

ttaggcccag gcgctctatc 20

<220>
<221>
<222>
<223>

misc_feature
(11)..(20) 
part of T-DNA

<400> 1

<210>
<211>
<212>
<213>

2
20
DNA
Artificial Sequence

<220>
<223> 3' junction EE-GM4

<220>
<221>
<222>
<223>

misc_feature
(1)..(10) 
part of T-DNA

tcacatcaat ccatatttaa 20

<220>
<221>
<222>
<223>

misc_feature
(11)..(20)
part of T-DNA 3' flanking region

<400> 2

<210>
<211>
<212>
<213>

3
40
DNA
Artificial Sequence
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<220>
<223> EE-GM4 5' junction

<220>
<221> misc feature
<222> (1).7(20)
<223> part of T-DNA 5' flanking region

<220>
<221> misc feature
<222> (21)..(40)
<223> part of T-DNA

<400> 3
ttttagaaag ttaggcccag gcgctctatc atagctataa 40

<210> 4
<211> 40
<212> DNA
<213> Artificial Sequence

<220>
<223> EE-GM4 3' junction

<220>
<221>
<222>
<223>

misc 
(1).
part

feature
7(20)
of T-DNA

<220>
<221> misc feature
<222> (21) 7.(40)
<223> part of T-DNA 3 ' flanking region

<400> 4
ccaccagtta tcacatcaat ccatatttaa agttaa 40

<210> 5
<211> 398
<212> DNA
<213> Artificial Sequence

<220>
<223> EE-GM4 5' region

<220>
<221> misc feature
<222> (1).."(227)
<223> part of T-DNA 5' flanking region

<220>
<221> misc feature
<222> (228)..(398)
<223> part of T-DNA region

<400> 5
aaattgaaac tgttaaaggc cgcttgagcc gacttctagt tatttattgt taattacatc 60
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attttgtttg ttacttttct tcatatttct atgtcaatat ttaatataat cttcatctgc 120

aggggaaagc taggatactt tattggttat ataattcagt gtgcaaaaag atattgacaa 180

atactacttt gttaagttta gacccctttt tagaaagtta ggcccaggcg ctctatcata 240

gctataaacc tattcagcac aatgggctcg agggcgatcg ctacgggaac tcgagaagga 300

tccttaagct tctagttcta gagcggccgc tcgaggaatt ctggatttta gtactggatt 360

ttggttttag gaattagaaa ttttattgat agaagtat 398

<210> 6
<211> 501
<212> DNA
<213> Artificial Sequence

<220>
<223> EE-GM4 3' region

<220>
<221> misc_feature
<222> (1).7(253)
<223> part of T-DNA region

<220>
<221> misc feature
<222> (254)..(501)
<223> part of T-DNA 3' flanking region

<400> 6
gggaccactg tcggtagagg catcttgaac gatagccttt cctttatcgc aatgatggca 60

tttgtaggag ccaccttcct tttccactat cttcacaata aagtgacaga tagctgggca 120

atggaatccg aggaggtttc cggatattac cctttgttga aaagtctcaa ttgccctttg 180

gtcttctgag actgtatctt tgatattttt ggagtagaca agtgtgtcgt gctccaccag 240

ttatcacatc aatccatatt taaagttaaa acaaataatt ctaaaaaaaa ttgattggtt 300

ttgatcgact cagttctgtt ttgattagat ctataaattt aaactcatga tccaatctat 360

atatgaatga ttttgattgg tttgattcga ttttgatcat taaatacata acctaactca 420

aactgttcag atcgatttaa gtcaattcat attcgttgtc ctgtatcaaa aaatacccgt 480

actcttgttt gttgttttcc t 501

<220>

<210> 7
<211> 3558
<212> DNA
<213> Artificial Sequence

<223> cry14Ab-1.b coding sequence

<220>
<221> CDS
<222> (1)..(3558)
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<400> 7
atg
Met
1

gat
Asp

tgc
Cys

aac
Asn

ctt
Leu
5

cag
Gln

tcc
Ser

cag
Gln

cag
Gln

aac
Asn
10

att
Ile

cca
Pro

tac
Tyr

aac
Asn

gtg
Val
15

ctc
Leu

48

gct att cca gtt tct aac gtg aac tcc ctt act gat acc gtg ggt gat 96
Ala Ile Pro Val Ser Asn Val Asn Ser Leu Thr Asp Thr Val Gly Asp

20 25 30

ctt aag aag gct tgg gaa gag ttc caa aag acc gga tct ttc tct ctt 144
Leu Lys Lys Ala Trp Glu Glu Phe Gln Lys Thr Gly Ser Phe Ser Leu

35 40 45

act gct ctc caa cag gga ttc tct gct tct caa ggt gga acc ttc aac 192
Thr Ala Leu Gln Gln Gly Phe Ser Ala Ser Gln Gly Gly Thr Phe Asn

50 55 60

tac ctt acc ctt ctc cag tct gga att tct ctt gct gga tcc ttc gtt 240
Tyr Leu Thr Leu Leu Gln Ser Gly Ile Ser Leu Ala Gly Ser Phe Val
65 70 75 80

cca ggt gga act ttc gtg gct cca atc atc aac atg gtg att gga tgg 288
Pro Gly Gly Thr Phe Val Ala Pro Ile Ile Asn Met Val Ile Gly Trp

85 90 95

ctt tgg cca cac aag aac aag aac gct gat acc gag aac ctc att aac 336
Leu Trp Pro His Lys Asn Lys Asn Ala Asp Thr Glu Asn Leu Ile Asn

100 105 110

ctc atc gat tcc gag att cag aag cag ctt aac aag gct ctt ctc gat 384
Leu Ile Asp Ser Glu Ile Gln Lys Gln Leu Asn Lys Ala Leu Leu Asp

115 120 125

gct gat agg aac gag tgg tcc tct tac ctt gag tcc atc ttc gat tcc 432
Ala Asp Arg Asn Glu Trp Ser Ser Tyr Leu Glu Ser Ile Phe Asp Ser

130 135 140

tcc aac aac ctc aac ggt gct att gtg gat gct cag tgg agt gga act 480
Ser Asn Asn Leu Asn Gly Ala Ile Val Asp Ala Gln Trp Ser Gly Thr
145 150 155 160

gtt aac act acc aac agg acc ctt aga aac cca acc gag tcc gat tac 528
Val Asn Thr Thr Asn Arg Thr Leu Arg Asn Pro Thr Glu Ser Asp Tyr

165 170 175

acc aac gtt gtg acc aac ttc att gct gct gat ggc gat att gcc aac 576
Thr Asn Val Val Thr Asn Phe Ile Ala Ala Asp Gly Asp Ile Ala Asn

180 185 190

aac gag aac cac atc atg aac gga aac ttc gat gtt gct gct gct cca 624
Asn Glu Asn His Ile Met Asn Gly Asn Phe Asp Val Ala Ala Ala Pro

195 200 205

tac ttc gtt att gga gct acc gct aga ttc gct gct atg caa tcc tac 672
Tyr Phe Val Ile Gly Ala Thr Ala Arg Phe Ala Ala Met Gln Ser Tyr

210 215 220

atc aag ttc tgc aac gct tgg att gac aaa gtg gga ctt tcc gat gct 720
Ile Lys Phe Cys Asn Ala Trp Ile Asp Lys Val Gly Leu Ser Asp Ala
225 230 235 240

caa ctt act acc cag aag gct aac ctt gat agg acc aag cag aac atg 768
Gln Leu Thr Thr Gln Lys Ala Asn Leu Asp Arg Thr Lys Gln Asn Met
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250 255245

agg
Arg

aac
Asn

gct
Ala

atc
Ile
260

ctt
Leu

aac
Asn

tac
Tyr

acc
Thr

cag
Gln
265

cag
Gln

gtt
Val

atg
Met

aag
Lys

gtg
Val
270

ttc
Phe

aag
Lys

816

gac tcc aag aac atg cca acc att ggc acc aac aag ttc tct gtg gac 864
Asp Ser Lys Asn Met Pro Thr Ile Gly Thr Asn Lys Phe Ser Val Asp

275 280 285

acc tac aac gtg tac atc aag ggc atg acc ttg aac gtg ctc gat att 912
Thr Tyr Asn Val Tyr Ile Lys Gly Met Thr Leu Asn Val Leu Asp Ile

290 295 300

gtg gct att tgg cca tcc ctt tac cca gat gat tac acc tct cag act 960
Val Ala Ile Trp Pro Ser Leu Tyr Pro Asp Asp Tyr Thr Ser Gln Thr
305 310 315 320

gct ctt gag caa act agg gtg acc ttc tct aac atg gtg ggt caa gaa 1008
Ala Leu Glu Gln Thr Arg Val Thr Phe Ser Asn Met Val Gly Gln Glu

325 330 335

gaa ggt act gac gga tct ctc agg atc tac aac acc ttc gac tca ttc 1056
Glu Gly Thr Asp Gly Ser Leu Arg Ile Tyr Asn Thr Phe Asp Ser Phe

340 345 350

tct tac cag cac tcc cca atc cca aac aac aac gtg aac ctc atc tcc 1104
Ser Tyr Gln His Ser Pro Ile Pro Asn Asn Asn Val Asn Leu Ile Ser

355 360 365

tac tac aac gac gag ctt cag aac ctt gag ctt gga gtt tac acc cca 1152
Tyr Tyr Asn Asp Glu Leu Gln Asn Leu Glu Leu Gly Val Tyr Thr Pro

370 375 380

cca aag aag gga tct gga tac tct tac cca tac ggc ttc gtg ctt aac 1200
Pro Lys Lys Gly Ser Gly Tyr Ser Tyr Pro Tyr Gly Phe Val Leu Asn
385 390 395 400

tac gcc aac tcc aag tac aag tac ggc gat tct aac gat cca gag tct 1248
Tyr Ala Asn Ser Lys Tyr Lys Tyr Gly Asp Ser Asn Asp Pro Glu Ser

405 410 415

ctt gga gga ctt tct acc ctt tcc gct cca att caa cag gtt aac gct 1296
Leu Gly Gly Leu Ser Thr Leu Ser Ala Pro Ile Gln Gln Val Asn Ala

420 425 430

gct acc cag aac tct aag tac ctc gat ggc gag att ctt aac gga att 1344
Ala Thr Gln Asn Ser Lys Tyr Leu Asp Gly Glu Ile Leu Asn Gly Ile

435 440 445

gga gct tcc ctt cca gga tat tgc act act gga tgc tct cca act gaa 1392
Gly Ala Ser Leu Pro Gly Tyr Cys Thr Thr Gly Cys Ser Pro Thr Glu

450 455 460

cca cca ttc tct tgc act tct acc gct aac gga tac aag gct tct tgc 1440
Pro Pro Phe Ser Cys Thr Ser Thr Ala Asn Gly Tyr Lys Ala Ser Cys
465 470 475 480

aac cca tct gac acc aac cag aag atc aac gct ctt tac cca ttc act 1488
Asn Pro Ser Asp Thr Asn Gln Lys Ile Asn Ala Leu Tyr Pro Phe Thr

485 490 495

cag gct aac gtg aag gga aac acc gga aag ctt gga gtt ctt gct tct 1536
Gln Ala Asn Val Lys Gly Asn Thr Gly Lys Leu Gly Val Leu Ala Ser
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500 505 510

ctc gtg tcc tac gat ctc aac cca aag aac gtg ttc gga gag ctt gat 1584
Leu Val Ser Tyr Asp Leu Asn Pro Lys Asn Val Phe Gly Glu Leu Asp

515 520 525

tcc gat acc aac aac gtg att ctc aag gga att cca gct gag aag ggc 1632
Ser Asp Thr Asn Asn Val Ile Leu Lys Gly Ile Pro Ala Glu Lys Gly

530 535 540

tat ttc cca aac aac gct agg cca acc gtt gtg aaa gag tgg att aac 1680
Tyr Phe Pro Asn Asn Ala Arg Pro Thr Val Val Lys Glu Trp Ile Asn
545 550 555 560

ggc gct tct gct gtt cca ctt gat tct ggc aac acc ctt ttc atg acc 1728
Gly Ala Ser Ala Val Pro Leu Asp Ser Gly Asn Thr Leu Phe Met Thr

565 570 575

gct act aac ctt act gct acc cag tac agg att agg atc aga tac gcc 1776
Ala Thr Asn Leu Thr Ala Thr Gln Tyr Arg Ile Arg Ile Arg Tyr Ala

580 585 590

aac cca aac tcc aac acc caa atc gga gtt agg att acc cag aac gga 1824
Asn Pro Asn Ser Asn Thr Gln Ile Gly Val Arg Ile Thr Gln Asn Gly

595 600 605

tcc ctt att tct tct tcc aac ctc acc ctt tac tct acc acc gac atg 1872
Ser Leu Ile Ser Ser Ser Asn Leu Thr Leu Tyr Ser Thr Thr Asp Met

610 615 620

aac aac acc ctt cca ctt aac gtg tac gtg att gga gag aac gga aac 1920
Asn Asn Thr Leu Pro Leu Asn Val Tyr Val Ile Gly Glu Asn Gly Asn
625 630 635 640

tac acc ctt cag gac ctt tac aac acc acc aac gtg ctt tct acc ggt 1968
Tyr Thr Leu Gln Asp Leu Tyr Asn Thr Thr Asn Val Leu Ser Thr Gly

645 650 655

gat att acc ctc caa atc acc ggt gga gat cag aag att ttc atc gac 2016
Asp Ile Thr Leu Gln Ile Thr Gly Gly Asp Gln Lys Ile Phe Ile Asp

660 665 670

agg atc gag ttc gtt cca act atg cca gtt cca ggc aac act aac aac 2064
Arg Ile Glu Phe Val Pro Thr Met Pro Val Pro Gly Asn Thr Asn Asn

675 680 685

aac aac gga aac aac aat ggc aac aat aac cca cca cat cat gtg tgt 2112
Asn Asn Gly Asn Asn Asn Gly Asn Asn Asn Pro Pro His His Val Cys

690 695 700

gct att gct gga act cag cag tct tgt tct gga cca cca aag ttc gag 2160
Ala Ile Ala Gly Thr Gln Gln Ser Cys Ser Gly Pro Pro Lys Phe Glu
705 710 715 720

caa gtg tcc gat ctt gag aag att acc acc cag gtg tac atg ctt ttc 2208
Gln Val Ser Asp Leu Glu Lys Ile Thr Thr Gln Val Tyr Met Leu Phe

725 730 735

aag tcc tcc cca tac gaa gaa ctt gct ctt gag gtg tcc tct tac cag 2256
Lys Ser Ser Pro Tyr Glu Glu Leu Ala Leu Glu Val Ser Ser Tyr Gln

740 745 750

att tcc caa gtg gct ctt aag gtg atg gct ctc tcc gat gaa ctt ttc 2304
Ile Ser Gln Val Ala Leu Lys Val Met Ala Leu Ser Asp Glu Leu Phe
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3024

755 760 765

tgc gaa gag aag aac gtg ctt agg aag ctt gtg aac aag gcc aag caa 2352
Cys Glu Glu Lys Asn Val Leu Arg Lys Leu Val Asn Lys Ala Lys Gln

770 775 780

ctt ctt gag gct tcc aac ctt ctt gtt gga ggc aac ttc gag act act 2400
Leu Leu Glu Ala Ser Asn Leu Leu Val Gly Gly Asn Phe Glu Thr Thr
785 790 795 800

cag aac tgg gtg ttg gga act aac gcc tac atc aac tac gat tcc ttc 2448
Gln Asn Trp Val Leu Gly Thr Asn Ala Tyr Ile Asn Tyr Asp Ser Phe

805 810 815

ctc ttc aac ggt aac tac ctt tct ctt cag cca gct tct gga ttc ttc 2496
Leu Phe Asn Gly Asn Tyr Leu Ser Leu Gln Pro Ala Ser Gly Phe Phe

820 825 830

acc tcc tac gcc tac caa aag att gat gag tcc acc ctt aag cca tac 2544
Thr Ser Tyr Ala Tyr Gln Lys Ile Asp Glu Ser Thr Leu Lys Pro Tyr

835 840 845

acc agg tac aag gtg tca gga ttc att gga cag tct aac cag gtg gag 2592
Thr Arg Tyr Lys Val Ser Gly Phe Ile Gly Gln Ser Asn Gln Val Glu

850 855 860

ctt atc att tcc aga tac ggc aaa gag atc gac aag atc ctc aac gtt 2640
Leu Ile Ile Ser Arg Tyr Gly Lys Glu Ile Asp Lys Ile Leu Asn Val
865 870 875 880

cca tat gct gga cca ctt cca att acc gct gat gct tcc att act tgc 2688
Pro Tyr Ala Gly Pro Leu Pro Ile Thr Ala Asp Ala Ser Ile Thr Cys

885 890 895

tgc gct cca gaa att gga caa tgc gac ggc gaa cag tct gat tct cac 2736
Cys Ala Pro Glu Ile Gly Gln Cys Asp Gly Glu Gln Ser Asp Ser His

900 905 910

ttc ttc aac tac tcc atc gat gtg ggt gct ctt cat cca gaa ctc aac 2784
Phe Phe Asn Tyr Ser Ile Asp Val Gly Ala Leu His Pro Glu Leu Asn

915 920 925

cca gga att gag atc gga ctc aag atc gtt cag tcc aac ggt tac atc 2832
Pro Gly Ile Glu Ile Gly Leu Lys Ile Val Gln Ser Asn Gly Tyr Ile

930 935 940

acc att tcc aac ctc gag atc att gag gaa agg cca ctt acc gag atg 2880
Thr Ile Ser Asn Leu Glu Ile Ile Glu Glu Arg Pro Leu Thr Glu Met
945 950 955 960

gaa atc cag gct gtg aat agg aag aac cag aag tgg gag agg gaa aag 2928
Glu Ile Gln Ala Val Asn Arg Lys Asn Gln Lys Trp Glu Arg Glu Lys

965 970 975

ctt ctt gag tgc gct tct att tct gag ctt ctc cag cct atc atc aac 2976
Leu Leu Glu Cys Ala Ser Ile Ser Glu Leu Leu Gln Pro Ile Ile Asn

980 985 990

cag att gac tcc ctc ttc
Gln Ile Asp Ser Leu Phe

995

aag gat
Lys Asp

1000

gga aac tgg tac aac gat atc ctt
Gly Asn Trp Tyr Asn Asp Ile Leu 

1005

cca cat gtg acc tac cag gac ctc aag aac att atc atc cca gag
Pro His Val Thr Tyr Gln Asp Leu Lys Asn Ile Ile Ile Pro Glu

3069
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1010 1015 1020

ctt
Leu

cca
Pro
1025

aag
Lys

ctt
Leu

aag
Lys

cac
His

tgg
Trp
1030

ttc
Phe

att
Ile

gag
Glu

aac
Asn

ttg
Leu
1035

cct
Pro

ggt
Gly

gag
Glu

3114

tac cat gag atc gag cag aag atg aag gaa gct ctc aag tac gct 3159
Tyr His Glu Ile Glu Gln Lys Met Lys Glu Ala Leu Lys Tyr Ala

1040 1045 1050

ttc acc cag ctt gat gag aag aac ctc att cac aac gga cat ttc 3204
Phe Thr Gln Leu Asp Glu Lys Asn Leu Ile His Asn Gly His Phe

1055 1060 1065

acc acc aac ctc att gat tgg caa gtt gag ggt gat gct cag atg 3249
Thr Thr Asn Leu Ile Asp Trp Gln Val Glu Gly Asp Ala Gln Met

1070 1075 1080

aag gtg ttg gag aac gat gct ctt gct ctt cag ctc ttc aac tgg 3294
Lys Val Leu Glu Asn Asp Ala Leu Ala Leu Gln Leu Phe Asn Trp

1085 1090 1095

gat gct tct gct tcc cag tcc att aac atc ctc gag ttc gat gag 3339
Asp Ala Ser Ala Ser Gln Ser Ile Asn Ile Leu Glu Phe Asp Glu

1100 1105 1110

gat aag gct tac aag ctt agg gtt tac gct caa gga tct gga act 3384
Asp Lys Ala Tyr Lys Leu Arg Val Tyr Ala Gln Gly Ser Gly Thr

1115 1120 1125

atc cag ttc gga aac tgc gaa gat gag gcc att cag ttc aac acc 3429
Ile Gln Phe Gly Asn Cys Glu Asp Glu Ala Ile Gln Phe Asn Thr

1130 1135 1140

aac agc ttc atc tac caa gag aag atc gtg tac ttc gat acc cca 3474
Asn Ser Phe Ile Tyr Gln Glu Lys Ile Val Tyr Phe Asp Thr Pro

1145 1150 1155

tct gtg aac ctt cac att cag tct gag gga tcc gag ttc att gtg 3519
Ser Val Asn Leu His Ile Gln Ser Glu Gly Ser Glu Phe Ile Val

1160 1165 1170

tcc tcc atc gat ctc att gag ctt tcc gac gac cag tga 3558
Ser Ser Ile Asp Leu Ile Glu Leu Ser Asp Asp Gln

1175 1180 1185

<210> 8
<211> 1185
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 8

Met
1

Asp Cys Asn Leu
5

Gln Ser Gln Gln Asn
10

Ile Pro Tyr Asn Val Leu
15

Ala Ile Pro Val
20

Ser Asn Val Asn Ser
25

Leu Thr Asp Thr Val
30

Gly Asp
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Leu Lys Lys
35

Ala Trp Glu Glu Phe
40

Gln Lys Thr Gly Ser
45

Phe Ser Leu

Thr Ala Leu Gln Gln Gly Phe Ser Ala Ser Gln Gly Gly Thr Phe Asn
50 55 60

Tyr Leu Thr Leu Leu Gln Ser Gly Ile Ser Leu Ala Gly Ser Phe Val
65 70 75 80

Pro Gly Gly Thr Phe Val Ala Pro Ile Ile Asn Met Val Ile Gly Trp
85 90 95

Leu Trp Pro His Lys Asn Lys Asn Ala Asp Thr Glu Asn Leu Ile Asn
100 105 110

Leu Ile Asp Ser Glu Ile Gln Lys Gln Leu Asn Lys Ala Leu Leu Asp
115 120 125

Ala Asp Arg Asn Glu Trp Ser Ser Tyr Leu Glu Ser Ile Phe Asp Ser
130 135 140

Ser Asn Asn Leu Asn Gly Ala Ile Val Asp Ala Gln Trp Ser Gly Thr
145 150 155 160

Val Asn Thr Thr Asn Arg Thr Leu Arg Asn Pro Thr Glu Ser Asp Tyr
165 170 175

Thr Asn Val Val Thr Asn Phe Ile Ala Ala Asp Gly Asp Ile Ala Asn
180 185 190

Asn Glu Asn His Ile Met Asn Gly Asn Phe Asp Val Ala Ala Ala Pro
195 200 205

Tyr Phe Val Ile Gly Ala Thr Ala Arg Phe Ala Ala Met Gln Ser Tyr
210 215 220

Ile Lys Phe Cys Asn Ala Trp Ile Asp Lys Val Gly Leu Ser Asp Ala
225 230 235 240

Gln Leu Thr Thr Gln Lys Ala Asn Leu Asp Arg Thr Lys Gln Asn Met
245 250 255

Arg Asn Ala Ile Leu Asn Tyr Thr Gln Gln Val Met Lys Val Phe Lys
260 265 270

Asp Ser Lys Asn Met Pro Thr Ile Gly Thr Asn Lys Phe Ser Val Asp
275 280 285
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Thr Tyr
290

Asn Val Tyr Ile Lys
295

Gly Met Thr Leu Asn
300

Val Leu Asp Ile

Val Ala Ile Trp Pro Ser Leu Tyr Pro Asp Asp Tyr Thr Ser Gln Thr
305 310 315 320

Ala Leu Glu Gln Thr Arg Val Thr Phe Ser Asn Met Val Gly Gln Glu
325 330 335

Glu Gly Thr Asp Gly Ser Leu Arg Ile Tyr Asn Thr Phe Asp Ser Phe
340 345 350

Ser Tyr Gln His Ser Pro Ile Pro Asn Asn Asn Val Asn Leu Ile Ser
355 360 365

Tyr Tyr Asn Asp Glu Leu Gln Asn Leu Glu Leu Gly Val Tyr Thr Pro
370 375 380

Pro Lys Lys Gly Ser Gly Tyr Ser Tyr Pro Tyr Gly Phe Val Leu Asn
385 390 395 400

Tyr Ala Asn Ser Lys Tyr Lys Tyr Gly Asp Ser Asn Asp Pro Glu Ser
405 410 415

Leu Gly Gly Leu Ser Thr Leu Ser Ala Pro Ile Gln Gln Val Asn Ala
420 425 430

Ala Thr Gln Asn Ser Lys Tyr Leu Asp Gly Glu Ile Leu Asn Gly Ile
435 440 445

Gly Ala Ser Leu Pro Gly Tyr Cys Thr Thr Gly Cys Ser Pro Thr Glu
450 455 460

Pro Pro Phe Ser Cys Thr Ser Thr Ala Asn Gly Tyr Lys Ala Ser Cys
465 470 475 480

Asn Pro Ser Asp Thr Asn Gln Lys Ile Asn Ala Leu Tyr Pro Phe Thr
485 490 495

Gln Ala Asn Val Lys Gly Asn Thr Gly Lys Leu Gly Val Leu Ala Ser
500 505 510

Leu Val Ser Tyr Asp Leu Asn Pro Lys Asn Val Phe Gly Glu Leu Asp
515 520 525

Ser Asp Thr Asn Asn Val Ile Leu Lys Gly Ile Pro Ala Glu Lys Gly
530 535 540
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Tyr
545

Phe Pro Asn Asn Ala
550

Arg Pro Thr Val Val
555

Lys Glu Trp Ile Asn
560

Gly Ala Ser Ala Val Pro Leu Asp Ser Gly Asn Thr Leu Phe Met Thr
565 570 575

Ala Thr Asn Leu Thr Ala Thr Gln Tyr Arg Ile Arg Ile Arg Tyr Ala
580 585 590

Asn Pro Asn Ser Asn Thr Gln Ile Gly Val Arg Ile Thr Gln Asn Gly
595 600 605

Ser Leu Ile Ser Ser Ser Asn Leu Thr Leu Tyr Ser Thr Thr Asp Met
610 615 620

Asn Asn Thr Leu Pro Leu Asn Val Tyr Val Ile Gly Glu Asn Gly Asn
625 630 635 640

Tyr Thr Leu Gln Asp Leu Tyr Asn Thr Thr Asn Val Leu Ser Thr Gly
645 650 655

Asp Ile Thr Leu Gln Ile Thr Gly Gly Asp Gln Lys Ile Phe Ile Asp
660 665 670

Arg Ile Glu Phe Val Pro Thr Met Pro Val Pro Gly Asn Thr Asn Asn
675 680 685

Asn Asn Gly Asn Asn Asn Gly Asn Asn Asn Pro Pro His His Val Cys
690 695 700

Ala Ile Ala Gly Thr Gln Gln Ser Cys Ser Gly Pro Pro Lys Phe Glu
705 710 715 720

Gln Val Ser Asp Leu Glu Lys Ile Thr Thr Gln Val Tyr Met Leu Phe
725 730 735

Lys Ser Ser Pro Tyr Glu Glu Leu Ala Leu Glu Val Ser Ser Tyr Gln
740 745 750

Ile Ser Gln Val Ala Leu Lys Val Met Ala Leu Ser Asp Glu Leu Phe
755 760 765

Cys Glu Glu Lys Asn Val Leu Arg Lys Leu Val Asn Lys Ala Lys Gln
770 775 780

Leu Leu Glu Ala Ser Asn Leu Leu Val Gly Gly Asn Phe Glu Thr Thr
785 790 795 800
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Gln Asn Trp Val Leu
805

Gly Thr Asn Ala Tyr
810

Ile Asn Tyr Asp Ser
815

Phe

Leu Phe Asn Gly Asn Tyr Leu Ser Leu Gln Pro Ala Ser Gly Phe Phe
820 825 830

Thr Ser Tyr Ala Tyr Gln Lys Ile Asp Glu Ser Thr Leu Lys Pro Tyr
835 840 845

Thr Arg Tyr Lys Val Ser Gly Phe Ile Gly Gln Ser Asn Gln Val Glu
850 855 860

Leu Ile Ile Ser Arg Tyr Gly Lys Glu Ile Asp Lys Ile Leu Asn Val
865 870 875 880

Pro Tyr Ala Gly Pro Leu Pro Ile Thr Ala Asp Ala Ser Ile Thr Cys
885 890 895

Cys Ala Pro Glu Ile Gly Gln Cys Asp Gly Glu Gln Ser Asp Ser His
900 905 910

Phe Phe Asn Tyr Ser Ile Asp Val Gly Ala Leu His Pro Glu Leu Asn
915 920 925

Pro Gly Ile Glu Ile Gly Leu Lys Ile Val Gln Ser Asn Gly Tyr Ile
930 935 940

Thr Ile Ser Asn Leu Glu Ile Ile Glu Glu Arg Pro Leu Thr Glu Met
945 950 955 960

Glu Ile Gln Ala Val Asn Arg Lys Asn Gln Lys Trp Glu Arg Glu Lys
965 970 975

Leu Leu Glu Cys Ala Ser Ile Ser Glu Leu Leu Gln Pro Ile Ile Asn
980 985 990

Gln Ile Asp
995

Ser Leu Phe Lys Asp Gly Asn Trp Tyr Asn Asp Ile Leu 
1000 1005

Pro His
1010

Val Thr Tyr Gln Asp
1015

Leu Lys Asn Ile Ile
1020

Ile Pro Glu

Leu Pro Lys Leu Lys His Trp Phe Ile Glu Asn Leu Pro Gly Glu
1025 1030 1035

Tyr His Glu Ile Glu Gln Lys Met Lys Glu Ala Leu Lys Tyr Ala
1040 1045 1050
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Phe Thr
1055

Gln Leu Asp Glu Lys
1060

Asn Leu Ile His Asn
1065

Gly His Phe

Thr Thr Asn Leu Ile Asp Trp Gln Val Glu Gly Asp Ala Gln Met
1070 1075 1080

Lys Val Leu Glu Asn Asp Ala Leu Ala Leu Gln Leu Phe Asn Trp
1085 1090 1095

Asp Ala Ser Ala Ser Gln Ser Ile Asn Ile Leu Glu Phe Asp Glu
1100 1105 1110

Asp Lys Ala Tyr Lys Leu Arg Val Tyr Ala Gln Gly Ser Gly Thr
1115 1120 1125

Ile Gln Phe Gly Asn Cys Glu Asp Glu Ala Ile Gln Phe Asn Thr
1130 1135 1140

Asn Ser Phe Ile Tyr Gln Glu Lys Ile Val Tyr Phe Asp Thr Pro
1145 1150 1155

Ser Val Asn Leu His Ile Gln Ser Glu Gly Ser Glu Phe Ile Val
1160 1165 1170

Ser Ser Ile Asp Leu Ile Glu Leu Ser Asp Asp Gln
1175 1180 1185

<210> 9
<211>
<212>
<213>

1077
DNA
Artificial Sequence

<220>
<223> hppdPf-4Pa coding sequence

<220>
<221> CDS
<222> (1)..(1077)

<400> 9
gaa
Glu

aac
Asn

cca
Pro

atg
Met

gga
Gly
10

ctc
Leu

atg
Met

ggc
Gly

ttc
Phe

gag
Glu
15

ttt
Phe

48atg
Met
1

gca
Ala

gat
Asp

tta
Leu

tat
Tyr
5

att gag ttt gct tct cct act cct gga act ctt gaa cct atc ttc gaa 96
Ile Glu Phe Ala Ser Pro Thr Pro Gly Thr Leu Glu Pro Ile Phe Glu

20 25 30

ata atg ggt ttt aca aag gtc gct acc cac agg tct aag aac gtt cat 144
Ile Met Gly Phe Thr Lys Val Ala Thr His Arg Ser Lys Asn Val His

35 40 45

ctg tac aga caa gga gag ata aat cta atc ctg aac aat gag cca aac 192
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Leu Tyr
50

Arg Gln Gly Glu Ile
55

Asn Leu Ile Leu Asn
60

Asn Glu Pro Asn

agc att gct tcc tac ttt gcc gct gaa cat ggt cca tca gtg tgt gga 240
Ser Ile Ala Ser Tyr Phe Ala Ala Glu His Gly Pro Ser Val Cys Gly
65 70 75 80

atg gcc ttt agg gtt aaa gat agc cag aag gca tat aat cgt gct ttg 288
Met Ala Phe Arg Val Lys Asp Ser Gln Lys Ala Tyr Asn Arg Ala Leu

85 90 95

gaa ctg gga gcc caa cca att cac att gat act ggg cca atg gaa ctt 336
Glu Leu Gly Ala Gln Pro Ile His Ile Asp Thr Gly Pro Met Glu Leu

100 105 110

aac ctt cca gcc ata aag gga att gga ggt gct cct ttg tat ctt att 384
Asn Leu Pro Ala Ile Lys Gly Ile Gly Gly Ala Pro Leu Tyr Leu Ile

115 120 125

gac cgc ttc gga gag ggc tct tcc att tac gat atc gac ttc gtt tac 432
Asp Arg Phe Gly Glu Gly Ser Ser Ile Tyr Asp Ile Asp Phe Val Tyr

130 135 140

ttg gaa ggt gtc gaa cgc aat cca gtt gga gct ggt ttg aaa gtg atc 480
Leu Glu Gly Val Glu Arg Asn Pro Val Gly Ala Gly Leu Lys Val Ile
145 150 155 160

gat cac ctt acc cac aat gta tat aga gga agg atg gtg tat tgg gct 528
Asp His Leu Thr His Asn Val Tyr Arg Gly Arg Met Val Tyr Trp Ala

165 170 175

aac ttc tat gag aaa ctc ttc aac ttt aga gag gca agg tat ttc gac 576
Asn Phe Tyr Glu Lys Leu Phe Asn Phe Arg Glu Ala Arg Tyr Phe Asp

180 185 190

att aag gga gaa tac aca ggt cta act tct aaa gct atg tca gca cca 624
Ile Lys Gly Glu Tyr Thr Gly Leu Thr Ser Lys Ala Met Ser Ala Pro

195 200 205

gac gga atg att agg att cct ctt aat gag gaa agt tct aag ggt gct 672
Asp Gly Met Ile Arg Ile Pro Leu Asn Glu Glu Ser Ser Lys Gly Ala

210 215 220

gga caa atc gaa gag ttc ctt atg cag ttt aac ggt gag gga atc caa 720
Gly Gln Ile Glu Glu Phe Leu Met Gln Phe Asn Gly Glu Gly Ile Gln
225 230 235 240

cac gtt gct ttt ttg aca gac gat ctt gtc aag act tgg gat gct ctg 768
His Val Ala Phe Leu Thr Asp Asp Leu Val Lys Thr Trp Asp Ala Leu

245 250 255

aag aaa att gga atg agg ttt atg act gca cct ccc gat acc tat tac 816
Lys Lys Ile Gly Met Arg Phe Met Thr Ala Pro Pro Asp Thr Tyr Tyr

260 265 270

gaa atg ctc gaa gga cga ctt cca gat cac ggt gaa ccc gtt gac cag 864
Glu Met Leu Glu Gly Arg Leu Pro Asp His Gly Glu Pro Val Asp Gln

275 280 285

ctc caa gct aga ggt ata cta ctt gat gga agt tct gtg gaa gga gat 912
Leu Gln Ala Arg Gly Ile Leu Leu Asp Gly Ser Ser Val Glu Gly Asp

290 295 300

aag agg ttg ctt ctg cag att ttt tcc gag aca cta atg ggt cca gtt 960
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355

Lys
305

Arg Leu Leu Leu Gln
310

Ile Phe Ser Glu Thr
315

Leu Met Gly Pro Val
320

ttc ttt gag ttt att cag cgt aaa gga gat gac ggc ttt ggc cca tgg
Phe Phe Glu Phe Ile Gln Arg Lys Gly Asp Asp Gly Phe Gly Pro Trp

325 330 335

aac ttt gcg caa ctt ttc gaa agt att gag cgt gac caa gtt cgt aga
Asn Phe Ala Gln Leu Phe Glu Ser Ile Glu Arg Asp Gln Val Arg Arg

340 345 350

ggt gtt ctt act gct gat tga
Gly Val Leu Thr Ala Asp

1008

1056

1077

<210> 10
<211> 358
<212> PRT
<213> Artificial Sequence

<220>
<223> Syntheti c Construct

<400> 10

Met Ala Asp Leu Tyr Glu Asn Pro Met Gly Leu Met Gly Phe Glu Phe
1 5 10 15

Ile Glu Phe Ala Ser Pro Thr Pro Gly Thr Leu Glu Pro Ile Phe Glu
20 25 30

Ile Met Gly Phe Thr Lys Val Ala Thr His Arg Ser Lys Asn Val His
35 40 45

Leu Tyr Arg Gln Gly Glu Ile Asn Leu Ile Leu Asn Asn Glu Pro Asn
50 55 60

Ser Ile Ala Ser Tyr Phe Ala Ala Glu His Gly Pro Ser Val Cys Gly
65 70 75 80

Met Ala Phe Arg Val Lys Asp Ser Gln Lys Ala Tyr Asn Arg Ala Leu
85 90 95

Glu Leu Gly Ala Gln Pro Ile His Ile Asp Thr Gly Pro Met Glu Leu
100 105 110

Asn Leu Pro Ala Ile Lys Gly Ile Gly Gly Ala Pro Leu Tyr Leu Ile
115 120 125

Asp Arg Phe Gly Glu Gly Ser Ser Ile Tyr Asp Ile Asp Phe Val Tyr
130 135 140

Leu Glu Gly Val Glu Arg Asn Pro Val Gly Ala Gly Leu Lys Val Ile
145 150 155 160
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355

Asp His Leu Thr His
165

Asn Val Tyr Arg Gly
170

Arg Met Val Tyr Trp
175

Ala

Asn Phe Tyr Glu Lys Leu Phe Asn Phe Arg Glu Ala Arg Tyr Phe Asp
180 185 190

Ile Lys Gly Glu Tyr Thr Gly Leu Thr Ser Lys Ala Met Ser Ala Pro
195 200 205

Asp Gly Met Ile Arg Ile Pro Leu Asn Glu Glu Ser Ser Lys Gly Ala
210 215 220

Gly Gln Ile Glu Glu Phe Leu Met Gln Phe Asn Gly Glu Gly Ile Gln
225 230 235 240

His Val Ala Phe Leu Thr Asp Asp Leu Val Lys Thr Trp Asp Ala Leu
245 250 255

Lys Lys Ile Gly Met Arg Phe Met Thr Ala Pro Pro Asp Thr Tyr Tyr
260 265 270

Glu Met Leu Glu Gly Arg Leu Pro Asp His Gly Glu Pro Val Asp Gln
275 280 285

Leu Gln Ala Arg Gly Ile Leu Leu Asp Gly Ser Ser Val Glu Gly Asp
290 295 300

Lys Arg Leu Leu Leu Gln Ile Phe Ser Glu Thr Leu Met Gly Pro Val
305 310 315 320

Phe Phe Glu Phe Ile Gln Arg Lys Gly Asp Asp Gly Phe Gly Pro Trp
325 330 335

Asn Phe Ala Gln Leu Phe Glu Ser Ile Glu Arg Asp Gln Val Arg Arg
340 345 350

Gly Val Leu Thr Ala Asp

<210> 11
<211> 8068
<212> DNA
<213> Artificial Sequence

<220>
<223> transforming plasmid pSZ8832 - sequence between T-DNA borders

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc feature
(1)..(130)
polylinker

misc feature
(131)..(400)
3' untranslated region of 35S transcript (counter clockwise)

misc_feature
(401)..(411)
polylinker

misc_feature
(412)..(3969)
cry14Ab-1.b coding sequence (counter clockwise)

misc_feature
(3970)..(5276)
ubiquitin-10 promoter (counter clockwise)

misc_feature
(5277)..(5381)
polylinker

misc_feature
(5382)..(5576)
3' untranslated region 35S transcript (counter clockwise)

misc_feature
(5577)..(5588)
polylinker

misc_feature
(5589)..(6665)
hppdPf-4Pa coding sequence (counter clockwise)

misc_feature
(6666)..(7037)
TPotpY-1Pf optimized transit peptide (counter clockwise)

misc_feature
(7038)..(7058)
polylinker

misc_feature
(7059)..(7185)
Tobacco Etch Virus genomic RNA leader sequence (counter 
clockwise)

misc_feature
(7186)..(7191)
polylinker sequence
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<220>
<221> misc feature
<222> (7192)..(7941)
<223> double enhanced promoter region of CaMV 35S transcript (counter 

clockwise)

<220>
<221> misc_feature
<222> (7942)..(8068)
<223> polylinker sequence

<400> 11
gtactgggcc cttgtggcgc tctatcatag ctataaacct attcagcaca atgggctcga 60

gggcgatcgc tacgggaact cgagaaggat ccttaagctt ctagttctag agcggccgct 120

cgaggaattc tggattttag tactggattt tggttttagg aattagaaat tttattgata 180

gaagtatttt acaaatacaa atacatacta agggtttctt atatgctcaa cacgtgagcg 240

aaaccctata agaaccctaa ttcccttatc tgggaactac tcacacatta ttatggagaa 300

aatagagaga gatagatttg tagagagaga ctggtgattt cagcgtgtcc tctccaaatg 360

aaatgaactt ccttatatag aggaagggtc ttgcgaagga ggcgcgcctc atcactggtc 420

gtcggaaagc tcaatgagat cgatggagga cacaatgaac tcggatccct cagactgaat 480

gtgaaggttc acagatgggg tatcgaagta cacgatcttc tcttggtaga tgaagctgtt 540

ggtgttgaac tgaatggcct catcttcgca gtttccgaac tggatagttc cagatccttg 600

agcgtaaacc ctaagcttgt aagccttatc ctcatcgaac tcgaggatgt taatggactg 660

ggaagcagaa gcatcccagt tgaagagctg aagagcaaga gcatcgttct ccaacacctt 720

catctgagca tcaccctcaa cttgccaatc aatgaggttg gtggtgaaat gtccgttgtg 780

aatgaggttc ttctcatcaa gctgggtgaa agcgtacttg agagcttcct tcatcttctg 840

ctcgatctca tggtactcac caggcaagtt ctcaatgaac cagtgcttaa gctttggaag 900

ctctgggatg ataatgttct tgaggtcctg gtaggtcaca tgtggaagga tatcgttgta 960

ccagtttcca tccttgaaga gggagtcaat ctggttgatg ataggctgga gaagctcaga 1020

aatagaagcg cactcaagaa gcttttccct ctcccacttc tggttcttcc tattcacagc 1080

ctggatttcc atctcggtaa gtggcctttc ctcaatgatc tcgaggttgg aaatggtgat 1140

gtaaccgttg gactgaacga tcttgagtcc gatctcaatt cctgggttga gttctggatg 1200

aagagcaccc acatcgatgg agtagttgaa gaagtgagaa tcagactgtt cgccgtcgca 1260

ttgtccaatt tctggagcgc agcaagtaat ggaagcatca gcggtaattg gaagtggtcc 1320

agcatatgga acgttgagga tcttgtcgat ctctttgccg tatctggaaa tgataagctc 1380

cacctggtta gactgtccaa tgaatcctga caccttgtac ctggtgtatg gcttaagggt 1440

ggactcatca atcttttggt aggcgtagga ggtgaagaat ccagaagctg gctgaagaga 1500

aaggtagtta ccgttgaaga ggaaggaatc gtagttgatg taggcgttag ttcccaacac 1560
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ccagttctga gtagtctcga agttgcctcc aacaagaagg ttggaagcct caagaagttg 1620

cttggccttg ttcacaagct tcctaagcac gttcttctct tcgcagaaaa gttcatcgga 1680

gagagccatc accttaagag ccacttggga aatctggtaa gaggacacct caagagcaag 1740

ttcttcgtat ggggaggact tgaaaagcat gtacacctgg gtggtaatct tctcaagatc 1800

ggacacttgc tcgaactttg gtggtccaga acaagactgc tgagttccag caatagcaca 1860

cacatgatgt ggtgggttat tgttgccatt gttgtttccg ttgttgttgt tagtgttgcc 1920

tggaactggc atagttggaa cgaactcgat cctgtcgatg aaaatcttct gatctccacc 1980

ggtgatttgg agggtaatat caccggtaga aagcacgttg gtggtgttgt aaaggtcctg 2040

aagggtgtag tttccgttct ctccaatcac gtacacgtta agtggaaggg tgttgttcat 2100

gtcggtggta gagtaaaggg tgaggttgga agaagaaata agggatccgt tctgggtaat 2160

cctaactccg atttgggtgt tggagtttgg gttggcgtat ctgatcctaa tcctgtactg 2220

ggtagcagta aggttagtag cggtcatgaa aagggtgttg ccagaatcaa gtggaacagc 2280

agaagcgccg ttaatccact ctttcacaac ggttggccta gcgttgtttg ggaaatagcc 2340

cttctcagct ggaattccct tgagaatcac gttgttggta tcggaatcaa gctctccgaa 2400

cacgttcttt gggttgagat cgtaggacac gagagaagca agaactccaa gctttccggt 2460

gtttcccttc acgttagcct gagtgaatgg gtaaagagcg ttgatcttct ggttggtgtc 2520

agatgggttg caagaagcct tgtatccgtt agcggtagaa gtgcaagaga atggtggttc 2580

agttggagag catccagtag tgcaatatcc tggaagggaa gctccaattc cgttaagaat 2640

ctcgccatcg aggtacttag agttctgggt agcagcgtta acctgttgaa ttggagcgga 2700

aagggtagaa agtcctccaa gagactctgg atcgttagaa tcgccgtact tgtacttgga 2760

gttggcgtag ttaagcacga agccgtatgg gtaagagtat ccagatccct tctttggtgg 2820

ggtgtaaact ccaagctcaa ggttctgaag ctcgtcgttg tagtaggaga tgaggttcac 2880

gttgttgttt gggattgggg agtgctggta agagaatgag tcgaaggtgt tgtagatcct 2940

gagagatccg tcagtacctt cttcttgacc caccatgtta gagaaggtca ccctagtttg 3000

ctcaagagca gtctgagagg tgtaatcatc tgggtaaagg gatggccaaa tagccacaat 3060

atcgagcacg ttcaaggtca tgcccttgat gtacacgttg taggtgtcca cagagaactt 3120

gttggtgcca atggttggca tgttcttgga gtccttgaac accttcataa cctgctgggt 3180

gtagttaagg atagcgttcc tcatgttctg cttggtccta tcaaggttag ccttctgggt 3240

agtaagttga gcatcggaaa gtcccacttt gtcaatccaa gcgttgcaga acttgatgta 3300

ggattgcata gcagcgaatc tagcggtagc tccaataacg aagtatggag cagcagcaac 3360

atcgaagttt ccgttcatga tgtggttctc gttgttggca atatcgccat cagcagcaat 3420

gaagttggtc acaacgttgg tgtaatcgga ctcggttggg tttctaaggg tcctgttggt 3480
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agtgttaaca gttccactcc actgagcatc cacaatagca ccgttgaggt tgttggagga 3540

atcgaagatg gactcaaggt aagaggacca ctcgttccta tcagcatcga gaagagcctt 3600

gttaagctgc ttctgaatct cggaatcgat gaggttaatg aggttctcgg tatcagcgtt 3660

cttgttcttg tgtggccaaa gccatccaat caccatgttg atgattggag ccacgaaagt 3720

tccacctgga acgaaggatc cagcaagaga aattccagac tggagaaggg taaggtagtt 3780

gaaggttcca ccttgagaag cagagaatcc ctgttggaga gcagtaagag agaaagatcc 3840

ggtcttttgg aactcttccc aagccttctt aagatcaccc acggtatcag taagggagtt 3900

cacgttagaa actggaatag cgagcacgtt gtatggaatg ttctgctggg actgaaggtt 3960

gcaatccatc tgttaatcag aaaaactcag attaatcgac aaattcgatc gcacaaacta 4020

gaaactaaca cctgatctag atagaaatca caaatcgaag agtaattatt cgacaaaact 4080

caaattattt gaacaaatcg gatgatatct atgaaaccct aatcgagaat taagatgata 4140

tctaacgatc aaacccagaa aatcgtcttc gatctaagat taacagaatc taaaccaaag 4200

aacatatacg aaattgggat cgaacgaaaa caaaatcgaa gattttgaga gaataaggaa 4260

cacagaaatt taccttgatc acggtagaga gaattgagag aaagttttta agattttgag 4320

aaattgaaat ctgaattgtg aagaagaaga gctctttggg tattgtttta tagaagaaga 4380

agaagaaaag acgaggacga ctaggtcacg agaaagctaa ggcggtgaag caatagctaa 4440

taataaaatg acacgtgtat tgagcgttgt ttacacgcaa agttgttttt ggctaattgc 4500

cttattttta ggttgaggaa aagtatttgt gctttgagtt gataaacacg actcgtgtgt 4560

gccggctgca accactttga cgccgtttat tactgactcg tcgacaacca caatttctaa 4620

cggtcgtcat aagatccagc cgttgagatt taacgatcgt tacgatttat atttttttag 4680

cattatcgtt ttatttttta aatatacggt ggagctgaaa attggcaata attgaaccgt 4740

gggtcccact gcattgaagc gtatttcgta ttttctagaa ttcttcgtgc tttatttctt 4800

ttcctttttg tttttttttg ccatttatct aatgcaagtg ggcttataaa atcagtgaat 4860

ttcttggaaa agtaacttct ttatcgtata acatattgtg aaattatcca tttcttttaa 4920

ttttttagtg ttattggata tttttgtatg attattgatt tgcataggat aatgactttt 4980

gtatcaagtt ggtgaacaag tctcgttaaa aaaggcaagt ggtttggtga ctcgatttat 5040

tcttgttatt taattcatat atcaatggat cttatttggg gcctggtcca tatttaacac 5100

tcgtgttcag tccaatgacc aataatattt tttcattaat aacaatgtaa caagaatgat 5160

acacaaaaca ttctttgaat aagttcgcta tgaagaaggg aacttatccg gtcctagatc 5220

atcagttcat acaaacctcc atagagttca acatcttaaa caagaatatc ctgatcccca 5280

aacaatgatt aatagatcta agtcgacact aagctttaac tagtttaggc ctaatgaatt 5340

ccaggatcca tactcgagat acccgggcct gcaggcctag gactggattt tggttttagg 5400
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aattagaaat tttattgata gaagtatttt acaaatacaa atacatacta agggtttctt 5460

atatgctcaa cacatgagcg aaaccctata agaaccctaa ttcccttatc tgggaactac 5520

tcacacatta ttatagagag agatagattt gtagagagag actggtgatt tcagcggacg 5580

tcgttaactc aatcagcagt aagaacacct ctacgaactt ggtcacgctc aatactttcg 5640

aaaagttgcg caaagttcca tgggccaaag ccgtcatctc ctttacgctg aataaactca 5700

aagaaaactg gacccattag tgtctcggaa aaaatctgca gaagcaacct cttatctcct 5760

tccacagaac ttccatcaag tagtatacct ctagcttgga gctggtcaac gggttcaccg 5820

tgatctggaa gtcgtccttc gagcatttcg taataggtat cgggaggtgc agtcataaac 5880

ctcattccaa ttttcttcag agcatcccaa gtcttgacaa gatcgtctgt caaaaaagca 5940

acgtgttgga ttccctcacc gttaaactgc ataaggaact cttcgatttg tccagcaccc 6000

ttagaacttt cctcattaag aggaatccta atcattccgt ctggtgctga catagcttta 6060

gaagttagac ctgtgtattc tcccttaatg tcgaaatacc ttgcctctct aaagttgaag 6120

agtttctcat agaagttagc ccaatacacc atccttcctc tatatacatt gtgggtaagg 6180

tgatcgatca ctttcaaacc agctccaact ggattgcgtt cgacaccttc caagtaaacg 6240

aagtcgatat cgtaaatgga agagccctct ccgaagcggt caataagata caaaggagca 6300

cctccaattc cctttatggc tggaaggtta agttccattg gcccagtatc aatgtgaatt 6360

ggttgggctc ccagttccaa agcacgatta tatgccttct ggctatcttt aaccctaaag 6420

gccattccac acactgatgg accatgttca gcggcaaagt aggaagcaat gctgtttggc 6480

tcattgttca ggattagatt tatctctcct tgtctgtaca gatgaacgtt cttagacctg 6540

tgggtagcga cctttgtaaa acccattatt tcgaagatag gttcaagagt tccaggagta 6600

ggagaagcaa actcaataaa ctcgaagccc atgagtccca ttgggttttc atataaatct 6660

gccatgcacc ggatccttcc gccgttgctg acgttgccga ggcttctgga ggagcggcgg 6720

gcgacgggga ggctggcggt ggacttgagc ccctggaacg gagcgacggc ggtggccgac 6780

gaggccatca tcacggtggg cgccatagac agcggcggca ggtacgacag cgtctcgaac 6840

ttcttgttgc cgtaggccgg ccacacctgc atatattgaa ctcttccacc gttgctggga 6900

agggtggaga agtcgttagc cttcttggtg gtggggaagg cggcgttgga cttaaggccg 6960

gtgaacggag ccaccatgtt ggcctgagca ggggcggtcc ggctaacggt cgcaactgag 7020

gaggagatcg aagccatttt ttttttaatt aacacgtgcg ttcgtaaatg gtgaaaattt 7080

tcagaaaatt gcttttgctt taaaagaaat gatttaaatt gctgcaatag aagtagaatg 7140

cttgattgct tgagattcgt ttgttttgta tatgttgtgt tgagaattta ttgtcctctc 7200

caaatgaaat gaacttcctt atatagagga agggtcttgc gaaggatagt gggattgtgc 7260

gtcatccctt acgtcagtgg agatatcaca tcaatccact tgctttgaag acgtggttgg 7320
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aacgtcttct ttttccacga tgctcctcgt gggtgggggt ccatctttgg gaccactgtc 7380

ggtagaggca tcttgaacga tagcctttcc tttatcgcaa tgatggcatt tgtaggagcc 7440

accttccttt tccactatct tcacaataaa gtgacagata gctgggcaat ggaatccgag 7500

gaggtttccg gatattaccc tttgttgaaa agtctcaatt gccctttggt cttctgagac 7560

tgtatctttg atatttttgg agtagacaag tgtgtcgtgc tccaccagtt atcacatcaa 7620

tccacttgct ttgaagacgt ggttggaacg tcttcttttt ccacgatgct cctcgtgggt 7680

gggggtccat ctttgggacc actgtcggca gaggcatctt caacgatggc ctttccttta 7740

tcgcaatgat ggcatttgta ggagccacct tccttttcca ctatcttcac aataaagtga 7800

cagatagctg ggcaatggaa tccgaggagg tttccggata ttaccctttg ttgaaaagtc 7860

tcaattgccc tttggtcttc tgagactgta tctttgatat ttttggagta gacaagtgtg 7920

tcgtgctcca ccagttgact attcgctacc ttaggaccgt tatagttacg cccgggttag 7980

ttagttagcg agcggcgaac taataactcc gctctaccga aagttacgat aaacggtcgg 8040

gtgcggagaa agaggtaatg aaatggca 8068

<210> 12
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> primer PRIM0937

<400> 12
gagactgtat ctttgatatt tttggagtag a 31

<210> 13
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> primer PRIM0938

<400> 13
ctgagtcgat caaaaccaat caat

<210> 14
<211> 29
<212> DNA
<213> Artificial Sequence

<220>
<223> probe TM1734

<400> 14
aagtgtgtcg tgctccacca gttatcaca

24

29
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<210> 15
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> primer SHA071

<400> 15
ccagcttcgc cgcttccttc 20

<210> 16
<211> 23
<212> DNA
<213> Artificial Sequence

<220>
<223> primer SHA072

<400> 16
gaaggcaagc ccatctgcaa gcc 23

<210> 17
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> probe TM1428

<400> 17
cttcaccttc tatgcccctg acac 24

<210> 18
<211> 37
<212> DNA
<213> Artificial Sequence

<220>
<223> primer PRIM1652

<400> 18
gagaagtttc aatactaata gtatcaatac tcagaat 37

<210> 19
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> probe TM2084

<400> 19
cgagtattag ccatattta 19

<210> 20
<211> 26
<212> DNA
<213> Artificial Sequence
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<220>
<223> primer PRIM0939

<400> 20
ccattgtgct gaataggttt atagct 26

<210> 21
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> primer 0940

<400> 21
gacaaatact actttgttaa gtttagaccc c 31

tgatagagcg cctgggccta actttctaaa

<210> 22
<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> probe TM1735

<400> 22
30

<210> 23
<211> 9749
<212> DNA
<213> Artificial Sequence

<220>
<223> soybean event EE-GM4

<220>
<221> misc feature
<222> (1)..(1058)
<223> part of T-DNA 5' flanking region

<220>
<221> misc feature
<222> (1059)..(8663)
<223> inserted T-DNA region

<220>
<221> misc feature
<222> (8664)..(9749)
<223> part of 3' flanking region

<400> 23
ctaaaccttc caacaatttt ctgggaatag cttgagcatt ggttcaatga tatcagcacg 60

cattaagact aaaaataaaa ttattttact atcggcatag ttgggttcat tggcattagt 120

tagaatgtgt cggatacttg acattaacca aaataactaa taaagactta tctaagtcag 180

caatgcaacc tgttgctgtg ctatggctct agtgcaaact cgtgattatg ctatagccac 240
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cttttgagga ttattcttaa ttgattaaaa agatatctat gtgttataaa ttttgttgat 300

attattttca attcctattt atgaaaaacc ttcatcctaa gggactttag catgacattt 360

gatatgtcaa caaacatgta agtctatgac tctgagataa gcttataggg ggaatctgag 420

caactttcta gttccaattt gtttctgagg tcatcttttt acccaataat aattctgata 480

ttttttttta tcgcatatat atatagtcta tctagtgcct tttttctgtg ttgcacattc 540

agtatctaga agtcactttg gagcttggac cttgactcat ctaagatcca ctgggtggac 600

tcgctataaa atcctcctag cggctagcac ccatttcttt cttatacaaa attcaaattt 660

aaaattttat ttaagaaaaa acaaattcca taatatttag actaatagac attggtatat 720

ctatccaatt tcttcaaagc tttgattgat catttatagt ctttaaataa taaaattatt 780

tttaaaattt ctccaaaagt agattgatca atttaactta taataatgat taaattgaaa 840

ctgttaaagg ccgcttgagc cgacttctag ttatttattg ttaattacat cattttgttt 900

gttacttttc ttcatatttc tatgtcaata tttaatataa tcttcatctg caggggaaag 960

ctaggatact ttattggtta tataattcag tgtgcaaaaa gatattgaca aatactactt 1020

tgttaagttt agaccccttt ttagaaagtt aggcccaggc gctctatcat agctataaac 1080

ctattcagca caatgggctc gagggcgatc gctacgggaa ctcgagaagg atccttaagc 1140

ttctagttct agagcggccg ctcgaggaat tctggatttt agtactggat tttggtttta 1200

ggaattagaa attttattga tagaagtatt ttacaaatac aaatacatac taagggtttc 1260

ttatatgctc aacacgtgag cgaaacccta taagaaccct aattccctta tctgggaact 1320

actcacacat tattatggag aaaatagaga gagatagatt tgtagagaga gactggtgat 1380

ttcagcgtgt cctctccaaa tgaaatgaac ttccttatat agaggaaggg tcttgcgaag 1440

gaggcgcgcc tcatcactgg tcgtcggaaa gctcaatgag atcgatggag gacacaatga 1500

actcggatcc ctcagactga atgtgaaggt tcacagatgg ggtatcgaag tacacgatct 1560

tctcttggta gatgaagctg ttggtgttga actgaatggc ctcatcttcg cagtttccga 1620

actggatagt tccagatcct tgagcgtaaa ccctaagctt gtaagcctta tcctcatcga 1680

actcgaggat gttaatggac tgggaagcag aagcatccca gttgaagagc tgaagagcaa 1740

gagcatcgtt ctccaacacc ttcatctgag catcaccctc aacttgccaa tcaatgaggt 1800

tggtggtgaa atgtccgttg tgaatgaggt tcttctcatc aagctgggtg aaagcgtact 1860

tgagagcttc cttcatcttc tgctcgatct catggtactc accaggcaag ttctcaatga 1920

accagtgctt aagctttgga agctctggga tgataatgtt cttgaggtcc tggtaggtca 1980

catgtggaag gatatcgttg taccagtttc catccttgaa gagggagtca atctggttga 2040

tgataggctg gagaagctca gaaatagaag cgcactcaag aagcttttcc ctctcccact 2100

tctggttctt cctattcaca gcctggattt ccatctcggt aagtggcctt tcctcaatga 2160
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tctcgaggtt ggaaatggtg atgtaaccgt tggactgaac gatcttgagt ccgatctcaa 2220

ttcctgggtt gagttctgga tgaagagcac ccacatcgat ggagtagttg aagaagtgag 2280

aatcagactg ttcgccgtcg cattgtccaa tttctggagc gcagcaagta atggaagcat 2340

cagcggtaat tggaagtggt ccagcatatg gaacgttgag gatcttgtcg atctctttgc 2400

cgtatctgga aatgataagc tccacctggt tagactgtcc aatgaatcct gacaccttgt 2460

acctggtgta tggcttaagg gtggactcat caatcttttg gtaggcgtag gaggtgaaga 2520

atccagaagc tggctgaaga gaaaggtagt taccgttgaa gaggaaggaa tcgtagttga 2580

tgtaggcgtt agttcccaac acccagttct gagtagtctc gaagttgcct ccaacaagaa 2640

ggttggaagc ctcaagaagt tgcttggcct tgttcacaag cttcctaagc acgttcttct 2700

cttcgcagaa aagttcatcg gagagagcca tcaccttaag agccacttgg gaaatctggt 2760

aagaggacac ctcaagagca agttcttcgt atggggagga cttgaaaagc atgtacacct 2820

gggtggtaat cttctcaaga tcggacactt gctcgaactt tggtggtcca gaacaagact 2880

gctgagttcc agcaatagca cacacatgat gtggtgggtt attgttgcca ttgttgtttc 2940

cgttgttgtt gttagtgttg cctggaactg gcatagttgg aacgaactcg atcctgtcga 3000

tgaaaatctt ctgatctcca ccggtgattt ggagggtaat atcaccggta gaaagcacgt 3060

tggtggtgtt gtaaaggtcc tgaagggtgt agtttccgtt ctctccaatc acgtacacgt 3120

taagtggaag ggtgttgttc atgtcggtgg tagagtaaag ggtgaggttg gaagaagaaa 3180

taagggatcc gttctgggta atcctaactc cgatttgggt gttggagttt gggttggcgt 3240

atctgatcct aatcctgtac tgggtagcag taaggttagt agcggtcatg aaaagggtgt 3300

tgccagaatc aagtggaaca gcagaagcgc cgttaatcca ctctttcaca acggttggcc 3360

tagcgttgtt tgggaaatag cccttctcag ctggaattcc cttgagaatc acgttgttgg 3420

tatcggaatc aagctctccg aacacgttct ttgggttgag atcgtaggac acgagagaag 3480

caagaactcc aagctttccg gtgtttccct tcacgttagc ctgagtgaat gggtaaagag 3540

cgttgatctt ctggttggtg tcagatgggt tgcaagaagc cttgtatccg ttagcggtag 3600

aagtgcaaga gaatggtggt tcagttggag agcatccagt agtgcaatat cctggaaggg 3660

aagctccaat tccgttaaga atctcgccat cgaggtactt agagttctgg gtagcagcgt 3720

taacctgttg aattggagcg gaaagggtag aaagtcctcc aagagactct ggatcgttag 3780

aatcgccgta cttgtacttg gagttggcgt agttaagcac gaagccgtat gggtaagagt 3840

atccagatcc cttctttggt ggggtgtaaa ctccaagctc aaggttctga agctcgtcgt 3900

tgtagtagga gatgaggttc acgttgttgt ttgggattgg ggagtgctgg taagagaatg 3960

agtcgaaggt gttgtagatc ctgagagatc cgtcagtacc ttcttcttga cccaccatgt 4020

tagagaaggt caccctagtt tgctcaagag cagtctgaga ggtgtaatca tctgggtaaa 4080
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gggatggcca aatagccaca atatcgagca cgttcaaggt catgcccttg atgtacacgt 4140

tgtaggtgtc cacagagaac ttgttggtgc caatggttgg catgttcttg gagtccttga 4200

acaccttcat aacctgctgg gtgtagttaa ggatagcgtt cctcatgttc tgcttggtcc 4260

tatcaaggtt agccttctgg gtagtaagtt gagcatcgga aagtcccact ttgtcaatcc 4320

aagcgttgca gaacttgatg taggattgca tagcagcgaa tctagcggta gctccaataa 4380

cgaagtatgg agcagcagca acatcgaagt ttccgttcat gatgtggttc tcgttgttgg 4440

caatatcgcc atcagcagca atgaagttgg tcacaacgtt ggtgtaatcg gactcggttg 4500

ggtttctaag ggtcctgttg gtagtgttaa cagttccact ccactgagca tccacaatag 4560

caccgttgag gttgttggag gaatcgaaga tggactcaag gtaagaggac cactcgttcc 4620

tatcagcatc gagaagagcc ttgttaagct gcttctgaat ctcggaatcg atgaggttaa 4680

tgaggttctc ggtatcagcg ttcttgttct tgtgtggcca aagccatcca atcaccatgt 4740

tgatgattgg agccacgaaa gttccacctg gaacgaagga tccagcaaga gaaattccag 4800

actggagaag ggtaaggtag ttgaaggttc caccttgaga agcagagaat ccctgttgga 4860

gagcagtaag agagaaagat ccggtctttt ggaactcttc ccaagccttc ttaagatcac 4920

ccacggtatc agtaagggag ttcacgttag aaactggaat agcgagcacg ttgtatggaa 4980

tgttctgctg ggactgaagg ttgcaatcca tctgttaatc agaaaaactc agattaatcg 5040

acaaattcga tcgcacaaac tagaaactaa cacctgatct agatagaaat cacaaatcga 5100

agagtaatta ttcgacaaaa ctcaaattat ttgaacaaat cggatgatat ctatgaaacc 5160

ctaatcgaga attaagatga tatctaacga tcaaacccag aaaatcgtct tcgatctaag 5220

attaacagaa tctaaaccaa agaacatata cgaaattggg atcgaacgaa aacaaaatcg 5280

aagattttga gagaataagg aacacagaaa tttaccttga tcacggtaga gagaattgag 5340

agaaagtttt taagattttg agaaattgaa atctgaattg tgaagaagaa gagctctttg 5400

ggtattgttt tatagaagaa gaagaagaaa agacgaggac gactaggtca cgagaaagct 5460

aaggcggtga agcaatagct aataataaaa tgacacgtgt attgagcgtt gtttacacgc 5520

aaagttgttt ttggctaatt gccttatttt taggttgagg aaaagtattt gtgctttgag 5580

ttgataaaca cgactcgtgt gtgccggctg caaccacttt gacgccgttt attactgact 5640

cgtcgacaac cacaatttct aacggtcgtc ataagatcca gccgttgaga tttaacgatc 5700

gttacgattt atattttttt agcattatcg ttttattttt taaatatacg gtggagctga 5760

aaattggcaa taattgaacc gtgggtccca ctgcattgaa gcgtatttcg tattttctag 5820

aattcttcgt gctttatttc ttttcctttt tgtttttttt tgccatttat ctaatgcaag 5880

tgggcttata aaatcagtga atttcttgga aaagtaactt ctttatcgta taacatattg 5940

tgaaattatc catttctttt aattttttag tgttattgga tatttttgta tgattattga 6000

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz ... 4/06/2019

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz


Page 28 of 34

tttgcatagg ataatgactt ttgtatcaag ttggtgaaca agtctcgtta aaaaaggcaa 6060

gtggtttggt gactcgattt attcttgtta tttaattcat atatcaatgg atcttatttg 6120

gggcctggtc catatttaac actcgtgttc agtccaatga ccaataatat tttttcatta 6180

ataacaatgt aacaagaatg atacacaaaa cattctttga ataagttcgc tatgaagaag 6240

ggaacttatc cggtcctaga tcatcagttc atacaaacct ccatagagtt caacatctta 6300

aacaagaata tcctgatccc caaacaatga ttaatagatc taagtcgaca ctaagcttta 6360

actagtttag gcctaatgaa ttccaggatc catactcgag atacccgggc ctgcaggcct 6420

aggactggat tttggtttta ggaattagaa attttattga tagaagtatt ttacaaatac 6480

aaatacatac taagggtttc ttatatgctc aacacatgag cgaaacccta taagaaccct 6540

aattccctta tctgggaact actcacacat tattatagag agagatagat ttgtagagag 6600

agactggtga tttcagcgga cgtcgttaac tcaatcagca gtaagaacac ctctacgaac 6660

ttggtcacgc tcaatacttt cgaaaagttg cgcaaagttc catgggccaa agccgtcatc 6720

tcctttacgc tgaataaact caaagaaaac tggacccatt agtgtctcgg aaaaaatctg 6780

cagaagcaac ctcttatctc cttccacaga acttccatca agtagtatac ctctagcttg 6840

gagctggtca acgggttcac cgtgatctgg aagtcgtcct tcgagcattt cgtaataggt 6900

atcgggaggt gcagtcataa acctcattcc aattttcttc agagcatccc aagtcttgac 6960

aagatcgtct gtcaaaaaag caacgtgttg gattccctca ccgttaaact gcataaggaa 7020

ctcttcgatt tgtccagcac ccttagaact ttcctcatta agaggaatcc taatcattcc 7080

gtctggtgct gacatagctt tagaagttag acctgtgtat tctcccttaa tgtcgaaata 7140

ccttgcctct ctaaagttga agagtttctc atagaagtta gcccaataca ccatccttcc 7200

tctatataca ttgtgggtaa ggtgatcgat cactttcaaa ccagctccaa ctggattgcg 7260

ttcgacacct tccaagtaaa cgaagtcgat atcgtaaatg gaagagccct ctccgaagcg 7320

gtcaataaga tacaaaggag cacctccaat tccctttatg gctggaaggt taagttccat 7380

tggcccagta tcaatgtgaa ttggttgggc tcccagttcc aaagcacgat tatatgcctt 7440

ctggctatct ttaaccctaa aggccattcc acacactgat ggaccatgtt cagcggcaaa 7500

gtaggaagca atgctgtttg gctcattgtt caggattaga tttatctctc cttgtctgta 7560

cagatgaacg ttcttagacc tgtgggtagc gacctttgta aaacccatta tttcgaagat 7620

aggttcaaga gttccaggag taggagaagc aaactcaata aactcgaagc ccatgagtcc 7680

cattgggttt tcatataaat ctgccatgca ccggatcctt ccgccgttgc tgacgttgcc 7740

gaggcttctg gaggagcggc gggcgacggg gaggctggcg gtggacttga gcccctggaa 7800

cggagcgacg gcggtggccg acgaggccat catcacggtg ggcgccatag acagcggcgg 7860

caggtacgac agcgtctcga acttcttgtt gccgtaggcc ggccacacct gcatatattg 7920
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aactcttcca ccgttgctgg gaagggtgga gaagtcgtta gccttcttgg tggtggggaa 7980

ggcggcgttg gacttaaggc cggtgaacgg agccaccatg ttggcctgag caggggcggt 8040

ccggctaacg gtcgcaactg aggaggagat cgaagccatt ttttttttaa ttaacacgtg 8100

cgttcgtaaa tggtgaaaat tttcagaaaa ttgcttttgc tttaaaagaa atgatttaaa 8160

ttgctgcaat agaagtagaa tgcttgattg cttgagattc gtttgttttg tatatgttgt 8220

gttgagaatt tattgtcctc tccaaatgaa atgaacttcc ttatatagag gaagggtctt 8280

gcgaaggata gtgggattgt gcgtcatccc ttacgtcagt ggagatatca catcaatcca 8340

cttgctttga agacgtggtt ggaacgtctt ctttttccac gatgctcctc gtgggtgggg 8400

gtccatcttt gggaccactg tcggtagagg catcttgaac gatagccttt cctttatcgc 8460

aatgatggca tttgtaggag ccaccttcct tttccactat cttcacaata aagtgacaga 8520

tagctgggca atggaatccg aggaggtttc cggatattac cctttgttga aaagtctcaa 8580

ttgccctttg gtcttctgag actgtatctt tgatattttt ggagtagaca agtgtgtcgt 8640

gctccaccag ttatcacatc aatccatatt taaagttaaa acaaataatt ctaaaaaaaa 8700

ttgattggtt ttgatcgact cagttctgtt ttgattagat ctataaattt aaactcatga 8760

tccaatctat atatgaatga ttttgattgg tttgattcga ttttgatcat taaatacata 8820

acctaactca aactgttcag atcgatttaa gtcaattcat attcgttgtc ctgtatcaaa 8880

aaatacccgt actcttgttt gttgttttcc tgaagggaag ggagcatcaa ccccgttgat 8940

ctctccaatc taaggaaaaa atgatgagaa aagaaacgat ttgccttacc aagtattatt 9000

tattttaatt ttatgttact atatcataaa gataaaaaaa aacatttaat acaattatat 9060

tttttattct cccgttcatc caattaaata agtagaggaa taacttgact tttctttatc 9120

ttcattctcc tttttatttt tttcaattta gataatttaa aatctacgtt tatttttctt 9180

tcttctaatt atttctcctc tatttatttt cactacaaaa caaaaagttg aaagagacga 9240

acaacaatgc acgtagctat agctgctagt aacaggtccc cacagagacg aaaagttgat 9300

gcaaatccct ccagcagcag attgtaattg tattgtgttg tcccttcctc gctccgtgag 9360

cctcgcttgc tgccaatgcc atttgttttt ctcctttcta tttctagcaa gtagcaacac 9420

tgtttatttg gcagctcacg attttaacct aactcaaacc tagctgatat tataattcat 9480

tcaatatttt atcacactta acccacccaa ctaataaatg agccacaacc ggaccaatcc 9540

ttatttaaac aaaatacaca aatatttatg tcatattttt aaaataaatt aaatcattaa 9600

aataacacgt tttaatttaa atcaaaagat cttataaagc aggctaatta cttaacttaa 9660

tcatgaaata taacccaatc ttataaagca caggcttatt attttcaaga catgccaatc 9720

ttggggatcg taatttctag ggtagtgat 9749

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz ... 4/06/2019

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz


Page 30 of 34

<210> 24
<211> 1229
<212> DNA
<213> Artificial Sequence

<220>
<223> EE-GM4 5' junction

<220>
<221>
<222>
<223>

misc
(1).. 
part

feature
(1058)
of T-DNA 5' flanking region

<220>
<221> misc_feature
<222> (1059)..(1229)
<223> part of T-DNA

<400> 24
ctaaaccttc caacaatttt ctgggaatag cttgagcatt ggttcaatga tatcagcacg 60

cattaagact aaaaataaaa ttattttact atcggcatag ttgggttcat tggcattagt 120

tagaatgtgt cggatacttg acattaacca aaataactaa taaagactta tctaagtcag 180

caatgcaacc tgttgctgtg ctatggctct agtgcaaact cgtgattatg ctatagccac 240

cttttgagga ttattcttaa ttgattaaaa agatatctat gtgttataaa ttttgttgat 300

attattttca attcctattt atgaaaaacc ttcatcctaa gggactttag catgacattt 360

gatatgtcaa caaacatgta agtctatgac tctgagataa gcttataggg ggaatctgag 420

caactttcta gttccaattt gtttctgagg tcatcttttt acccaataat aattctgata 480

ttttttttta tcgcatatat atatagtcta tctagtgcct tttttctgtg ttgcacattc 540

agtatctaga agtcactttg gagcttggac cttgactcat ctaagatcca ctgggtggac 600

tcgctataaa atcctcctag cggctagcac ccatttcttt cttatacaaa attcaaattt 660

aaaattttat ttaagaaaaa acaaattcca taatatttag actaatagac attggtatat 720

ctatccaatt tcttcaaagc tttgattgat catttatagt ctttaaataa taaaattatt 780

tttaaaattt ctccaaaagt agattgatca atttaactta taataatgat taaattgaaa 840

ctgttaaagg ccgcttgagc cgacttctag ttatttattg ttaattacat cattttgttt 900

gttacttttc ttcatatttc tatgtcaata tttaatataa tcttcatctg caggggaaag 960

ctaggatact ttattggtta tataattcag tgtgcaaaaa gatattgaca aatactactt 1020

tgttaagttt agaccccttt ttagaaagtt aggcccaggc gctctatcat agctataaac 1080

ctattcagca caatgggctc gagggcgatc gctacgggaa ctcgagaagg atccttaagc 1140

ttctagttct agagcggccg ctcgaggaat tctggatttt agtactggat tttggtttta 1200

ggaattagaa attttattga tagaagtat 1229

<210> 25
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<211> 1339
<212> DNA
<213> Artificial Sequence

<220>
<223> EE-GM4 3' junction

<220>
<221> misc_feature
<222> (1).7(253)
<223> part of T-DNA

<220>
<221> misc feature
<222> (254)..(1339)
<223> part of T-DNA 3>' flanking region

<400> 25
gggaccactg tcggtagagg catcttgaac gatagccttt cctttatcgc aatgatggca 60

tttgtaggag ccaccttcct tttccactat cttcacaata aagtgacaga tagctgggca 120

atggaatccg aggaggtttc cggatattac cctttgttga aaagtctcaa ttgccctttg 180

gtcttctgag actgtatctt tgatattttt ggagtagaca agtgtgtcgt gctccaccag 240

ttatcacatc aatccatatt taaagttaaa acaaataatt ctaaaaaaaa ttgattggtt 300

ttgatcgact cagttctgtt ttgattagat ctataaattt aaactcatga tccaatctat 360

atatgaatga ttttgattgg tttgattcga ttttgatcat taaatacata acctaactca 420

aactgttcag atcgatttaa gtcaattcat attcgttgtc ctgtatcaaa aaatacccgt 480

actcttgttt gttgttttcc tgaagggaag ggagcatcaa ccccgttgat ctctccaatc 540

taaggaaaaa atgatgagaa aagaaacgat ttgccttacc aagtattatt tattttaatt 600

ttatgttact atatcataaa gataaaaaaa aacatttaat acaattatat tttttattct 660

cccgttcatc caattaaata agtagaggaa taacttgact tttctttatc ttcattctcc 720

tttttatttt tttcaattta gataatttaa aatctacgtt tatttttctt tcttctaatt 780

atttctcctc tatttatttt cactacaaaa caaaaagttg aaagagacga acaacaatgc 840

acgtagctat agctgctagt aacaggtccc cacagagacg aaaagttgat gcaaatccct 900

ccagcagcag attgtaattg tattgtgttg tcccttcctc gctccgtgag cctcgcttgc 960

tgccaatgcc atttgttttt ctcctttcta tttctagcaa gtagcaacac tgtttatttg 1020

gcagctcacg attttaacct aactcaaacc tagctgatat tataattcat tcaatatttt 1080

atcacactta acccacccaa ctaataaatg agccacaacc ggaccaatcc ttatttaaac 1140

aaaatacaca aatatttatg tcatattttt aaaataaatt aaatcattaa aataacacgt 1200

tttaatttaa atcaaaagat cttataaagc aggctaatta cttaacttaa tcatgaaata 1260

taacccaatc ttataaagca caggcttatt attttcaaga catgccaatc ttggggatcg 1320

taatttctag ggtagtgat 1339
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<210> 26
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> primer GLPB173

<400> 26
cttcatctcc ccgttaaagt g 21

<210> 27
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> primer GLPB175

<400> 27
gttgtcaaca atgaccagaa g 21

<210> 28
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> primer GLPB167

<400> 28
tacaacgtgc tcgctattcc 20

<210> 29
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> primer GLPB170

<400> 29
tctcggtatc agcgttcttg 20

<210>
<211>
<212>
<213>

30
2970
DNA
Glycine max

<220>
<221> misc_feature
<222> (1)..(1000)
<223> 5' flanking genomic sequence

<220>
<221> misc_feature
<222> (1001)..(1970)

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz ... 4/06/2019

https://patentscope.wipo.int/search/docs2/pct/WO2018119361/file/d7nFTKfwpqWXiz


Page 33 of 34

<223> target site deletion

<220>
<221> misc_feature
<222> (1971)..(2970)
<223> 3' flanking genomic sequence

<400> 30
cgcattaaga ctaaaaataa aattatttta ctatcggcat agttgggttc attggcatta 60

gttagaatgt gtcggatact tgacattaac caaaataact aataaagact tatctaagtc 120

agcaatgcaa cctgttgctg tgctatggct ctagtgcaaa ctcgtgatta tgctatagcc 180

accttttgag gattattctt aattgattaa aaagatatct atgtgttata aattttgttg 240

atattatttt caattcctat ttatgaaaaa ccttcatcct aagggacttt agcatgacat 300

ttgatatgtc aacaaacatg taagtctatg actctgagat aagcttatag ggggaatctg 360

agcaactttc tagttccaat ttgtttctga ggtcatcttt ttacccaata ataattctga 420

tatttttttt tatcgcatat atatatagtc tatctagtgc cttttttctg tgttgcacat 480

tcagtatcta gaagtcactt tggagcttgg accttgactc atctaagatc cactgggtgg 540

actcgctata aaatcctcct agcggctagc acccatttct ttcttataca aaattcaaat 600

ttaaaatttt atttaagaaa aaacaaattc cataatattt agactaatag acattggtat 660

atctatccaa tttcttcaaa gctttgattg atcatttata gtctttaaat aataaaatta 720

tttttaaaat ttctccaaaa gtagattgat caatttaact tataataatg attaaattga 780

aactgttaaa ggccgcttga gccgacttct agttatttat tgttaattac atcattttgt 840

ttgttacttt tcttcatatt tctatgtcaa tatttaatat aatcttcatc tgcaggggaa 900

agctaggata ctttattggt tatataattc agtgtgcaaa aagatattga caaatactac 960

tttgttaagt ttagacccct ttttagaaag ttaggcccag acataggaaa ataagccaat 1020

gtgttggtcc aataattgga ccttgcacac acaaaaagct tcaagaatac atgagaaatc 1080

actgtgcact gggcagatgc aaattggctc tttgagacac tcttttaaga aaagaaaaga 1140

aaaagtgtaa atttcacgtg ttttcttgat atttaagaaa attatatata tatatatata 1200

tatatatata tatatatata tatataatgc ggaaatccca ttatccagat tcacataaaa 1260

tgcgttgttc tgtaagtcac aaattaaaaa aaataatttg ataaaaatat agtatttaat 1320

acattaaaaa aatatcttgt ctaacataag aaggcatttt acataacaac acacgtggac 1380

tgatttggtc gattttgatc aaattcagga ttcaattcaa tcaaatttga ttggttccat 1440

tcgggtttca taattttatt tttgaaaccc aatacaacct catccattga taaatgattt 1500

gatttgattc agattaacgg attattcatt taaatttggt tttttcctta aaactattat 1560

tttatatcaa gattcatcca aatatataat acaattaaca caatattatc acatgtctaa 1620

aagtaataaa attgattcat tcaatatcat taatgtaata ttctaaaata gataaatacg 1680
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aattaaaaca aaatattctt caacgagatt tattatgata gtataaatca caattatttc 1740

ctacaaacta attcctaaca acaagctttg ctgcaatcaa atttcctaca atcaattttg 1800

ttacaaccag atttgctgaa acaaatgaac aaaatatgat tcattaatat tataaacatg 1860

tcagaacaaa taaatatgaa aaaaggttaa acaaaaaaaa ttatacctaa aagtaatata 1920

ttgagaagtt tcaatactaa tagtatcaat actcagaatc cgagtattag ccatatttaa 1980

agttaaaaca aataattcta aaaaaaattg attggttttg atcgactcag ttctgttttg 2040

attagatcta taaatttaaa ctcatgatcc aatctatata tgaatgattt tgattggttt 2100

gattcgattt tgatcattaa atacataacc taactcaaac tgttcagatc gatttaagtc 2160

aattcatatt cgttgtcctg tatcaaaaaa tacccgtact cttgtttgtt gttttcctga 2220

agggaaggga gcatcaaccc cgttgatctc tccaatctaa ggaaaaaatg atgagaaaag 2280

aaacgatttg ccttaccaag tattatttat tttaatttta tgttactata tcataaagat 2340

aaaaaaaaac atttaataca attatatttt ttattctccc gttcatccaa ttaaataagt 2400

agaggaataa cttgactttt ctttatcttc attctccttt ttattttttt caatttagat 2460

aatttaaaat ctacgtttat ttttctttct tctaattatt tctcctctat ttattttcac 2520

tacaaaacaa aaagttgaaa gagacgaaca acaatgcacg tagctatagc tgctagtaac 2580

aggtccccac agagacgaaa agttgatgca aatccctcca gcagcagatt gtaattgtat 2640

tgtgttgtcc cttcctcgct ccgtgagcct cgcttgctgc caatgccatt tgtttttctc 2700

ctttctattt ctagcaagta gcaacactgt ttatttggca gctcacgatt ttaacctaac 2760

tcaaacctag ctgatattat aattcattca atattttatc acacttaacc cacccaacta 2820

ataaatgagc cacaaccgga ccaatcctta tttaaacaaa atacacaaat atttatgtca 2880

tatttttaaa ataaattaaa tcattaaaat aacacgtttt aatttaaatc aaaagatctt 2940

ataaagcagg ctaattactt aacttaatca 2970
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