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SOYBEAN EVENT 127 AND METHODS RELATED THERETO 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Application 

5 No. 61/143,049, filed January 7, 2009, the entire contents of which are hereby 

incorporated by reference herein. 

REFERENCE TO SEQUENCE LISTING SUBMITTED VIA EFS-WEB 

[0002] This application is being filed electronically via EFS-Web and includes 

10 an electronically submitted sequence listing in .txt format. The .txt file contains a 

sequence listing entitled "1378358.txt" created on January 5, 2010 and is 47,052 

bytes in size. The sequence listing contained in this .txt file is part of the 

specification and is hereby incorporated by reference herein in its entirety. 

15 FIELD 

[0003] The invention relates generally to molecular biology and to 

compositions and methods for increasing tolerance of plants to acetohydroxyacid 

synthase-inhibiting herbicides and compositions and methods for weed control. 

20 BACKGROUND 

[0004] Soybean (Glycine max) is an important crop in many areas of the world. 

Biotechnological methods have been applied to soybean for improvement of the 

agronomic traits and the quality of the product. One such agronomic trait important 

in soybean production is herbicide tolerance, in particular, tolerance to glyphosate 

25 herbicide. As use of glyphosate tolerant soybeans has grown, weeds that are tolerant 

to glyphosate have emerged. Thus, there is a need for soybean plants that have 

tolerance to herbicides other than glyphosate for managing weeds. 

[0005] The phenotypic expression of a transgene (such as those providing 

herbicide tolerance) in a plant, such as soybean, is affected by both the structure of the 

30 gene itself and by its location of integration in the plant genome. At the same time the 
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presence of the transgene (in a foreign 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 

5 actual transformation and regeneration of genetically transformed plants are only the 

first in a series of selection steps, which include extensive genetic characterization, 

breeding, and evaluation in field trials, eventually leading to the selection of an elite 

event. 

The ability to clearly detect and/or identify particular transgenic events is becoming 

10 increasingly important because of the increased use of genetic modification in crop 

improvement, to improve introgression of transgenes into commercial varieties, for 

segregation of GMO and non-GMO products, and the identification of proprietary 

material. There remains a need for the development of methods that are both quick 

and simple, without the need for an extensive laboratory set-up, for the detection of 

15 particular transgenic events. In addition, methods for detecting a particular event 

would be helpful for complying with regulations requiring the pre-market approval 

and labeling of foods derived from recombinant crop plants, or for use in 

environmental monitoring, monitoring traits in crops in the field, or monitoring 

products derived from a crop harvest, as well as, for use in ensuring compliance of 

20 parties subject to regulatory or contractual terms. 

SUMMARY 

[0006] In one embodiment, the present invention provides methods for 

controlling weeds in a cultivated area, comprising: applying an effective amount 

of a non-selective herbicide to the cultivated area having a soybean plant 

25 comprising an event 127 nucleic acid molecule. 

[0007] In another embodiment, the present invention provides methods for 

controlling glyphosate tolerant weeds in a crop field, comprising: applying an 

effective amount of an AHAS-inhibiting herbicide to the crop field having a 

soybean plant comprising an event 127 nucleic acid molecule. 

30 [0008] In still another embodiment, the present invention provides an isolated 

nucleic acid molecule having the nucleic acid sequence of positions 1312 to 6069 

ofSEQ ID NO:l. 
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[0009] In another embodiment, the present invention also provides transgenic 

soybean plants having a heterologous nucleic acid molecule having the nucleic 

acid sequence of nucleotides 1302 to 6079 of SEQ ID NO:l. 

[0010] The present invention also provides an isolated pair of nucleic acid 

5 primers comprising: a first and a second isolated nucleic acid molecule capable of 

amplifying an event 127 nucleic acid molecule. 

[0011] In another embodiment, the present invention provides a kit for 

identifying an event 127 nucleic acid molecule in a biological sample, comprising: 

a first and a second nucleic acid primer, wherein the first and second nucleic acid 

10 primers are capable of amplifying an event 127 nucleic acid molecule. 

[0012] The present invention also provides methods for identifying an event 

127 soybean plant, comprising: (a) forming a mixture comprising a biological 

sample containing soybean DNA and a first and second nucleic acid primer 

capable of amplifying an event 127 specific nucleic acid molecule; (b) reacting 
15 the mixture under conditions that allow the first and second nucleic acid primers to 

amplify an event 127 specific nucleic acid molecule; and (c) detecting the 

presence of the amplified fragment nucleic acid molecule, wherein the presence of 

the soybean event 127 specific nucleic acid molecule indicates that the soybean 

plant is an event 127 soybean plant. 

20 [0013] In still a further embodiment, the present invention provides methods 
for identifying a soybean plant having an event 127 nucleic acid molecule, 
comprising: (a) forming a mixture comprising a biological sample containing 
soybean DNA and a nucleic acid molecule probe that is capable of hybridizing to 
an event 127 specific nucleic acid molecule; (b) reacting the mixture under 

25 conditions that allow the nucleic acid molecule probe to hybridize to an event 127 

specific nucleic acid molecule; and (c) detecting hybridization of the probe to the 

DNA, wherein the presence of hybridization of the nucleic acid molecule probe to 

the soybean DNA indicates the presence of an event 127 nucleic acid molecule. 

[0014] The present invention further provides methods for increasing yield in a 

30 soybean plant comprising an event 127 nucleic acid molecule, the method 

comprising: applying an effective amount of an AHAS-inhibiting herbicide to one 

or more soybean plants comprising an event 127 nucleic acid molecule and the 
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surrounding area, wherein the AHAS-inhibiting herbicide reduces weed growth in 

the surrounding area; and harvesting seed from the one or more soybean plants. 

[0015] In another embodiment, the present invention provides methods for 

breeding an AHAS-inhibiting-herbicide-resistant soybean plant, comprising: (a) 

5 crossing a soybean plant comprising an event 127 nucleic acid molecule with a 

second soybean plant; (b) obtaining seed from the cross of step (a); (c) obtaining a 

DNA sample from the seed; and (d) detecting the presence of an event 127 

nucleic acid molecule in the sample, where the presence of the event 127 nucleic 

acid molecule indicates that the seed is capable of producing an AHAS-inhibiting-

10 herbicide-resistant soybean plant. 

[0016] The present invention also provides a seed of a soybean plant 
comprising an event 127 nucleic acid molecule. 

[0017] In still another embodiment, the present invention provides methods for 

detecting the presence of an event 127 nucleic acid molecule in a biological 

15 sample, comprising: (a) forming a mixture comprising a biological sample 

containing DNA and a first and second nucleic acid primer capable of amplifying 
an event 127 specific nucleic acid molecule; (b) reacting the mixture under 

conditions that allow the first and second nucleic acid primers to amplify the 

nucleic acid molecule comprising an event 127 specific nucleic acid molecule; and 

20 (c) detecting the presence of the amplified nucleic acid molecule, wherein the 

presence of the event 127 specific nucleic acid molecule indicates that the sample 

contains event 127 nucleic acid molecule. 

[0018] In another embodiment, the present invention provides methods for 

detecting an event 127 nucleic acid molecule in a biological sample comprising: 

25 (a) forming a mixture comprising a biological sample containing DNA and a 

nucleic acid probe capable of hybridizing to an event 127 specific nucleic acid 

molecule; (b) reacting the mixture under conditions that allow the probe to 

hybridize to an event 127 specific nucleic acid molecule; and (c) detecting the 

presence of a hybridized nucleic acid molecule, wherein the presence of the event 

30 127 specific nucleic acid molecule indicates that the sample contains event 127 

nucleic acid molecule. 
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[0019] The present invention also provides methods for detecting the presence 

of an event 127 insert nucleic acid molecule in a biological sample, comprising: 

(a) forming a mixture comprising a biological sample containing DNA and a first 

and a second primer capable of amplifying an event 127 insert nucleic acid 

5 molecule; (b) reacting the mixture under conditions that allow the first and second 

nucleic acid primers to amplify the nucleic acid molecule comprising an event 127 

insert nucleic acid molecule; and (c) detecting the presence of the amplified 

nucleic acid molecule, wherein the presence of the event 127 insert nucleic acid 

molecule indicates that the sample contains event 127 insert DNA. 
10 [0020] In yet another embodiment, the present invention provides methods for 

detecting the presence of an event 127 insert nucleic acid molecule in a biological 

sample, comprising: (a) forming a mixture comprising a biological sample 

containing DNA and a first primer capable of annealing to a region of the event 

127 insert nucleic acid molecule and a second primer capable of annealing to a 
15 flanking nucleic acid molecule in a host cell genome; (b) reacting the mixture 

under conditions that allow the first and second nucleic acid primers to produce an 

amplified nucleic acid molecule comprising a fragment of the event 127 insert 

nucleic acid molecule; and (c) detecting the presence of the amplified nucleic acid 

molecule, wherein the presence of the fragment of the event 127 insert nucleic 
20 acid molecule indicates that the sample contains event 127 insert DNA. 

[0021] In another embodiment, the present invention provides methods for 

growing a soybean plant, comprising: (a) providing a soybean seed comprising an 

event 127 nucleic acid molecule; (b) planting the soybean seed in a growth 

medium under conditions that allow the seed to germinate to produce a growing 
25 soybean plant comprising an event 127 nucleic acid molecule; and (c) contacting 

the growth medium, seed, or plant with an herbicidal composition comprising at 

least one component selected from the group consisting of imidazolinone 

herbicides, sulfonylurea herbicides, combinations thereof with one another, and 

combinations thereof with at least one other active ingredient. 
30 [0022] In still another embodiment, the present invention provides methods for 

detecting an event 127 polypeptide in a sample, comprising: obtaining a biological 
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sample from a soybean plant; and conducting at least one immunological assay on 

the sample, wherein the assay is capable of detecting an event 127 polypeptide. 

[0023] The present invention also provides devices for use in detecting 

biological molecules, comprising: a solid support having a surface; and at least 

5 one event 127 diagnostic molecule attached to the surface of the solid support. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Figure 1A provides a schematic representation of the plasmid pAC321. 

Figure IB provides a schematic representation of the PvuII fragment of pAC321 
10 containing the AHASL 5' UTR, csrl-2 coding sequence and AHASL 3' UTR that 

was used for transformation. The restriction sites of the enzymes (Ncol, Xbal, 

Spel) used for Southern blot analyses of copy number, absence of backbone and 

intergenerational stability are indicated. 

[0025] Figure 2 provides a schematic representation of the breeding history of 
15 one example of a soybean event 127 plant. 

[0026] Figure 3 provides a schematic representation of an alignment of the 

pAC321 PvuII transformation fragment with the soybean event 127 Insert. 

[0027] Figures 4A-4C provide the results of a Southern blot hybridization of 

the insert copy number in one example of a soybean event 127 plant as described 

20 in Example 3. Figure 4D provides a schematic representation of the relative 

locations of the probes used in the hybridization experiments. 

[0028] Figure 5 provides the results of a Southern blot hybridization showing 

the absence of vector backbone sequence in one example of a soybean event 127 

plant as described in Example 3. Figure 5A provides the results using probe VP1, 
25 and Figure 5B provides the results using probe VP2. Figure 5C provides a 

schematic representation of the relative locations of the regions of hybridization 
on the 127 event sequence. 

[0029] Figure 6 provides the results of a Southern blot hybridization analysis 

of the intergenerational stability of the event 127 sequence. Figure 6 A provides 

30 the results using a 5' UTR probe. Figure 6B provides the results using an AHAS 

probe. Figure 6C provides the results using a 3' UTR probe. Figure 6D provides 
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a schematic representation of hybridization regions on the event 127 sequence of 

the respective probes. 

[0030] Figure 7 provides a diagram of an insert and flanking sequence in one 

example of a soybean event 127 plant. Six amplicons used for sequencing as 

5 described in Example 3 are also indicated. 
[0031] Figure 8 provides the full length nucleic acid sequence for a soybean 

event 127 insert and flanking region (SEQ ID NO: 1). Positions 1-1311 represent 

the 5' flanking DNA, positions 1312-6069 represent the insert DNA encoding a 
modified AHASL protein, and positions 6070-10,656 represent the 3'flanking 

10 DNA. 

[0032] Figure 9 provides gel electrophoresis results of RT-PCR analysis of the 

transcription of an AtSec 6 ly subunit in one example of a soybean event 127 plant 

as described in Example 3. 

[0033] Figure 10 provides gel electrophoresis results of RT-PCR analysis of 
15 the transcription of 501 bp open reading frame (ORF) created by the insertion of a 

376 bp duplication of the csrl-2 coding sequence at the 3' flanking junction in one 

example of a soybean event 127 plant as described in Example 3. 

[0034] Figure 11 provides gel electrophoresis results of examples of event 127-

specific PCR detection methods as described in Example 3. 

20 [0035] Figure 12 provides the DNA used to generate event 127, i.e., the 

6156bp Pvull fragment from the pAC321 construct (SEQ ID NO:4) 

DETAILED DESCRIPTION 

[0036] The present invention provides soybean plants that demonstrate 

25 tolerance to AHAS-inhibiting herbicides such as imidazolinone herbicides, 

sulfonylurea herbicides, triazolopyrimidine sulfoanilide herbicides, and/or 

pyrimidyl oxybenzoate herbicides. The soybean plants of the present invention 

contain an inserted nucleic acid molecule that is located at a characterized position 

in the soybean genome. Also provided are methods and compositions for use with 

30 the disclosed soybean plants. 
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[0037] Prior to describing the invention in further detail, the following terms 

will first be defined. 

I. Definitions 
5 [0038] As used herein, the terms "soybean" and "soybean plants" means 

Glycine max plants and includes all plant varieties that can be bred with soybean. 

The term "soybean plant" includes plant parts. As used herein, the term "plant 

part" includes plant cells, plant organs, plant protoplasts, plant cell tissue cultures 

from which plants can be regenerated, plant calli, plant clumps, and plant cells that 

10 are intact in plants or parts of plants such as embryos, pollen, ovules, seeds, seed 
pods, leaves, flowers, branches, fruit, stalks, roots, root tips, anthers, cotyledons, 

hypocotyls, and the like. Grain is intended to mean the mature seed produced by 

commercial growers for purposes other than growing or reproducing the species. 

Progeny, derivatives, variants, and mutants of the regenerated plants are also 

15 included within the scope of the invention, provided that these parts comprise an 

event 127 nucleic acid molecule. 

[0039] An "event 127 nucleic acid molecule" refers to a nucleic acid molecule 

that comprises a nucleic acid sequence from positions 1312-6069 of SEQ ID 

NO: 1; a variant thereof obtained by traditional plant breeding that provides for the 
20 expression of a modified form of the AHAS enzyme having an AHASL protein 

containing an asparagine corresponding to position 653, rather than the natural 

serine (S653N), where the modified form of the AHAS enzyme exhibits tolerance 

to an AHAS inhibitor that would normally inhibit the enzymatic activity of the 

wild-type AHAS enzyme; or the complement of any of these. The event 127 

25 nucleic acid molecule may contain additional sequences that flank positions 1312-
6069 of SEQ ID NO:l (or, for variants, additional sequences that flank the 5' and 
3' positions). 

[0040] An "event 127 region" refers to a nucleic acid molecule that includes at 

least a fragment of an event 127 nucleic acid molecule and that is indicative of an 

30 event 127 plant. An event 127 region can include one or more of the, 5' and/or 3' 

junction regions, insert DNA, or the junction region of the insert DNA's csrl-2 
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duplication with the remainder of the insert DNA, Also, 5' and/or 3' flanking 

sequence DNA can further be included therein. 

[0041] As used herein, the term "event 127 specific nucleic acid molecule" 

refers to a nucleic acid molecule sequence which discriminatively identifies or 

5 which is capable of discriminatively identifying event 127 nucleic acid molecules 

in a sample. Event 127 specific nucleic acid molecules may include junction 

regions and unique mutations or duplications in the insert DNA resulting from the 

transformation event. For example, the use of PCR primers having the nucleic 

acid sequence of SEQ ID NOs:37 and 38 in a PCR reaction results in the 

10 amplification of an amplicon that is indicative of an event 127 nucleic acid 

molecule. 

[0042] An "event 127 molecule" refers to nucleic acid molecules, polypeptide 

molecules and other biological molecules that are derived from, obtained from, or 

encoded by an event 127 nucleic acid molecule. 
15 [0043] An "event 127 diagnostic molecule" refers to molecules that can be 

used to detect, either directly or indirectly an event 127 nucleic acid molecule. 

Event 127 diagnostic molecules include nucleic acid molecules, such as primers 

and probes, antibodies and their binding-site-retaining fragments (e.g. Fv, Fab, 

Fab', F(ab'), and H-domain-deleted antibodies), polypeptides, and derivatives 

20 thereof, nucleic acid analogs, aptamers, and the like that can be used in methods 
for detecting event 127 nucleic acid molecules or polypeptides expressed from 
such nucleic acid molecules. 

[0044] As used herein, "insert DNA" refers to the heterologous DNA 

introduced to plant material via the transformation process and includes DNA 

25 which differs from the original DNA used for such transformation as explained 

herein. "Event 127 insert nucleic acid" and "event 127 insert DNA" refer to a 

nucleic acid molecule having the nucleic acid sequence of positions 1312-6069 of 

SEQ ID NO:l (which differs from the DNA used to generate event 127, i.e., 

the6156bp Pvull fragment from the pAC321 construct provided in Figure 12 (SEQ 

30 ID NO:4)). . 

[0045] An "event 127" plant, cell, seed, plant part or plant tissue refers to any 

plant, cell, seed, plant part or plant tissue that contains an event 127 nucleic acid 
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molecule, and preferably contain at least one event 127 specific nucleic acid. 

Event 127 plants include event 127-9 soybean plants containing a nucleic acid 

molecule having the sequence of SEQ ID NO: 1 such as those referred to as BPS-

CV127-9. 

5 [0046] The term "flanking DNA" refers to genomic DNA naturally present in 

an organism, such as a plant, immediately upstream or downstream and 

contiguous with the inserted nucleic acid molecule. A "flanking region" or 

"flanking sequence" as used herein refers to a sequence of at least 10, 20, 50, 100, 

200, 300, 400, 1000, 1500, 2000, 2500, or 5000 base pairs or greater which is 

10 located either immediately upstream (5') of and contiguous with or immediately 

downstream (3') of and contiguous with the original foreign insert DNA molecule. 

Non-limiting examples of the flanking regions of event 127 are set forth in SEQ 

ID NOs:2 and 3 and variants and fragments thereof, wherein SEQ ID NO:2 
represents positions 1-1311 of SEQ ID NO: 1, and SEQ ID NO:3 represents 

15 positions 6070-10,656 of SEQ ID NO:l. 

[0047] Transformation procedures leading to random integration of the foreign 

insert DNA will result in individual transformants containing different flanking 

regions characteristic of and unique for each transformant. When recombinant 

DNA is introduced into a plant through traditional crossing, its flanking regions 

20 will generally not be changed from that of the original transformant. Individual 
transformation events will also contain unique junctions between a piece of 
heterologous insert DNA and genomic DNA, or two pieces of genomic DNA, or 

two pieces of heterologous DNA. 

[0048] A "junction point" is a point where two specific DNA fragments join, 

25 for example, where insert DNA joins flanking DNA. A junction point also exists 

in a transformed organism where two DNA fragments join together in a manner 

that is modified from that found in the native organism. As used herein, "junction 

DNA" or "junction region" refers to DNA that comprises a junction point. Non-

limiting examples of junction points in DNA from the soybean event 127 include 

30 sequences as set forth, for example, in SEQ ID NOs:5 and 6, wherein SEQ ID 

NO:5 represents positions 1311-1312 of SEQ ID NO:l and SEQ ID NO:6 

represents positions 6069-6070 of SEQ ID NO:l. 
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[0049] It is to be understood that as used herein the term "transgenic" includes 

any cell, cell line, callus, tissue, plant part, or plant, the genotype of which has 

been altered by the presence of a heterologous nucleic acid including those 

transgenics initially so altered as well as those created by sexual crosses or asexual 

5 propagation from the initial regenerated event. The term "transgenic" as used 
herein does not encompass the alteration of the genome (chromosomal or extra-

chromosomal) by conventional plant breeding methods or by naturally occurring 

events such as random cross-fertilization, non-recombinant viral infection, non-

recombinant bacterial transformation, non-recombinant transposition, or 

10 spontaneous mutation. 

[0050] "Transformation" refers to the transfer of a nucleic acid fragment into 

the genome of a host organism, resulting in genetically stable inheritance. Host 

organisms containing the transformed nucleic acid fragments are referred to as 

"transgenic" organisms. Examples of methods of plant transformation include 
15 those known in the art and disclosed below. 

[0051] A "transgenic event" is produced by transformation of plant cells with a 

heterologous DNA construct(s), including a nucleic acid expression cassette that 

comprises a transgene of interest, the regeneration of a population of plants 

resulting from the insertion of the transgene into the genome of the plant, and 

20 selection of a particular regenerated plant characterized by insertion into a 

particular genome location. An event is characterized phenotypically by the 

expression of the transgene(s). At the genetic level, an event is part of the genetic 

makeup of a plant. 
[0052] As used herein, a "sample" includes any sample that contains nucleic 

25 acid molecules or polypeptides and is derived from 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. 
[0053] By "introducing" or "introduced" in the context of transformation is 

intended presenting to the plant a heterologous DNA construct in such a manner 

30 that the construct gains access to the interior of a cell of the plant. The plants and 

methods of the invention do not depend on a particular method for introducing a 

nucleic acid construct to a plant, only that the nucleic acid construct gains access to 
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the interior of at least one cell of the plant. Methods for introducing nucleic acid 

constructs into plants are known in the art including, but not limited to, stable 

transformation methods, transient transformation methods, and virus-mediated 

methods. 

5 [0054] The term "progeny" refers to plants produced by a sexual cross (e.g. 

outcross, self-cross or back-cross) between an event 127 plant and another variety. 

Even after repeated back-crossing to a recurrent parent, the inserted DNA and/or 

flanking DNA from the event 127 parent is present in the progeny of the cross at 

the same chromosomal location and can be identified, for example, by screening 

10 for event 127 specific regions. 

[0055] As used herein, "heterologous" in reference to a nucleic acid molecule 

is a nucleic acid molecule that originates from a foreign species, or, if from the 

same species, is modified from its native form in composition and/or genomic 

locus by deliberate human intervention. 

15 [0056] An "isolated" or "purified" nucleic acid molecule, or biologically active 

portion thereof, is substantially or essentially free from components that normally 

accompany or interact with the nucleic acid molecule as found in its naturally 

occurring environment. Thus, an isolated or purified nucleic acid molecule is 

substantially free of other cellular material, or culture medium when produced by 

20 recombinant techniques, or substantially free of chemical precursors or other 

chemicals when chemically synthesized. 

[0057] A "probe" refers to an isolated nucleic acid molecule to which is 

attached a detectable label or reporter molecule, e.g., a radioactive isotope, ligand, 

chemiluminescent agent, enzyme, etc. Such a probe is complementary to a strand 

25 of a target nucleic acid molecule, in the instant case, to a strand of isolated DNA 

from soybean event 127 plant biological material whether from a soybean plant or 

from a sample that includes DNA from the event. Probes include not only 

deoxyribonucleic or ribonucleic acids but also polyamides and other probe 

materials that can specifically detect the presence of the target DNA sequence. 

30 [0058] As used herein, "primers" are isolated nucleic acid molecules that are 

capable of annealing to a complementary target DNA strand by nucleic acid 

hybridization to form a hybrid between the primer and the target DNA strand, 
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which can then be extended along the target DNA strand by a polymerase, e.g., a 

DNA polymerase. "Primer pairs" refer to a pair of primers for use in amplification 

of a target nucleic acid molecule, e.g., by the polymerase chain reaction (PCR) or 

other conventional nucleic-acid amplification methods. "Polymerase chain 

5 reaction" or "PCR" is a technique used for the amplification of specific DNA 

segments. 

[0059] A "line" or "strain" is a group of individuals of identical parentage that 

are generally inbred to some degree and that are generally isogenic or near 

isogenic. 

10 [0060] The term "crossed" or "cross" in the context of this invention means the 

fusion of gametes, e.g., via pollination to produce progeny (i.e., cells, seeds, or 

plants) in the case of plants. The term encompasses both sexual crosses (the 

pollination of one plant by another) and, in the case of plants, selfing (self-

pollination, i.e., when the pollen and, ovule are from the same plant). 

15 [0061] The term "introgression" refers to the transmission of a desired allele of 

a genetic locus from one genetic background to another. In one method, the 

desired alleles can be introgressed through a sexual cross between two parents, 

wherein at least one of one of the parents has the desired allele in its genome. 

20 II. Soybean Event 127 Plants 

[0062] Compositions and methods related to transgenic AHAS inhibitor-

tolerant soybean plants are provided. Such compositions include event 127 

soybean plants. An event 127 soybean plant has been modified from a wild-type 

or non-transformed soybean plant by the insertion or introgression of the 

25 imidazolinone-tolerant acetohydroxyacid synthase large subunit gene from 

Arabidopsis thaliana (csrl-2) into the soybean genome as defined herein. In some 

embodiments, the insertion of the csrl-2 gene into the soybean genome provides 

for the expression of a modified form of the acetohydroxyacid synthase (AHAS) 

enzyme having an AHASL protein containing an asparagine corresponding to 

30 position 653, rather than the natural serine (S653N). The AHAS enzyme is 

important for branched chain amino acid biosynthesis and is inhibited by certain 

herbicides (AHAS-inhibiting herbicides). The modification in the AHAS gene 
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overcomes this inhibition and thus provides tolerance to a wide range of AHAS-

inhibiting herbicides. Thus, a soybean event 127 plant is tolerant to at least one 

AHAS-inhibiting herbicide or is tolerant of increased amounts of at least one 

AHAS-inhibiting herbicide compared to a soybean plant lacking an event 127 

5 nucleic acid molecule. 
[0063] The nucleic acid molecule conferring the AHAS inhibitor tolerance was 

found to be inserted at a characterized position in the soybean genome and thereby 

produces the 127 event. The event 127 soybean plant harboring an event 127 

nucleic acid molecule at the recited chromosomal location comprises, in one 

10 embodiment, one or more genomic/transgene junctions having at least the nucleic 

acid molecule sequence of SEQ ID NO:5 and/or 6. The characterization of the 

genomic insertion site of the event 127 provides for an enhanced breeding 

efficiency and enables the use of molecular markers to track the transgene insert in 

the breeding populations and progeny thereof. Various methods and compositions 
15 for the identification, detection, and use of the event 127 soybean plants are 

provided herein. 

[0064] The csrl-2 expression cassette, aPvuII fragment from plasmid 

pAC321, was integrated at a single characterized genetic locus in the soybean 

genome to result in event 127. In one embodiment, the inserted csrl-2 cassette in 

20 event 127 contains three point mutations relative to the original transformation 
fragment from plasmid pAC321 with one mutation in the AHAS coding sequence 
and the other two downstream of the AHASL 3' untranslated region (UTR). Such 

mutations include a G to A mutation in the coding sequence, which results in the 

expression of an AHAS polypeptide having an amino acid substitution of R272 to 

25 K272- Southern blot analysis and sequence verification of the point mutation 

indicate that the insert is stable across at least eight generations. The inserted 

DNA in event 127 also contains a 376 base pair (bp) duplication of a portion of the 

csrl-2 coding sequence directly before the 3' integration point (the duplication is 

represented by positions 5694-6069 of SEQ ID NO:l). This duplicated 376 bp 

30 segment results in a 501 bp open reading frame (ORF) that extends into the 3' 

flanking sequence. Reverse transcription-polymerase chain reaction (RT-PCR) 

results suggest that this 501 bp ORF is not transcribed. In some embodiments, the 
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event 127 nucleic acid molecule also contains the majority of the Arabidopsis 

SEC61 y subunit gene locus (At3g48570), which is a component of the DNA 

fragment used for transformation. In other embodiments, the SEC61 y subunit 

gene may be expressed in a Soybean event 127 plant. For example, as disclosed in 

5 more detail in the Examples below, RT-PCR experiments show that the 

Arabidopsis SEC61 y subunit gene is weakly transcribed in event 127 leaf tissue. 

A total of about 1.3 kilobases (kb) of 5' flanking soybean DNA has been 

sequenced together with about 4.6 kb of 3' flanking soybean DNA. The flanking 

sequence information can be used in the development of an event 127-specific 

10 qualitative PCR detection method in accordance with the present invention. Other 

characteristics of the event 127 nucleic acid molecules, such as the identified point 

mutations and duplications, can also be used in methods provided herein for the 

detection of an event 127 plant, including progeny and derivatives thereof. 
[0065] The event 127 plants of the present invention are tolerant to application 

15 of AHAS-inhibiting herbicides. The event 127 plants exhibit tolerance or 

enhanced tolerance to levels of AHAS-inhibiting herbicides at levels of 
application that include amounts equivalent to amounts of herbicide application 
between 50 g ai/ha and about 500 g ai/ha, between 70 g ai/ha and about 400 g 
ai/ha, and between 70 g ai/ha and about 300 g ai/ha. Such tolerance can also 

20 include tolerance to levels of AHAS-inhibiting herbicides of IX, 2X, 3X, 4X, 5X, 

or greater amounts of the commercial levels of applications of the herbicide. 

[0066] Tolerance to an AHAS-inhibiting herbicide can be determined by any 

method of determining herbicide tolerance. For example, a soybean event 127 

plant can demonstrate tolerance to an AHAS-inhibiting herbicide or other 

25 chemical if it shows damage in comparison to an appropriate control plant that is 

less than the damage exhibited by the control plant by at least 5%, 10%, 15%, 

20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 90%, 

100%, 150%, 200%, 250%, 300%, 400%, 500%, 600%, 700%, 800%, 900%, or 

1000% or more. In this manner, a plant that is tolerant to an AHAS-inhibiting 

30 herbicide or other chemical shows "improved tolerance" in comparison to an 

appropriate control plant. Damage resulting from the herbicide or other chemical 

treatment is assessed by evaluating any parameter of plant growth or well-being 
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deemed suitable by one of skill in the art. Damage can be assessed by visual 

inspection and/or by statistical analysis of suitable parameters of individual plants 

or of a group of plants. Thus, damage can be assessed by evaluating, for example, 

parameters such as plant height, plant weight, leaf color, flowering, fertility, yield, 

5 seed production, and the like. Damage can also be assessed by evaluating the time 

elapsed to a particular stage of development (e.g., maturity or flowering) or the 

time elapsed until a plant has recovered from treatment with a particular chemical 

and/or herbicide. 

[0067] Damage caused by an AHAS-inhibiting herbicide or other chemical can 

10 be assessed at various times after an event 127 plant has been treated or contacted 

with an herbicide. The damage can be assessed at about the time that the control 
plant exhibits maximum damage, or can be assessed after a period of time in 

which a control plant that was not treated with the herbicide or other chemical has 

measurably grown and/or developed in comparison to the size or stage at which 

15 the treatment was administered. In addition, the damage can be assessed at 

various times, for example, at 12 hours or at 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
14 days, or three weeks, four weeks, or longer after the test plant was treated with 
the herbicide. Any time of assessment is suitable as long as it permits detection of 

a difference in response to a treatment of test and control plants. 

20 [0068] The present invention further includes seed of soybean line CV603 

(also known as "BPS-CV127-9") containing event 127 nucleic acid molecules, 

and deposited as NCIMB Patent Deposit No. 41603 and plants, plant cells, and 

seed derived therefrom. Applicant(s) have made a deposit of at least 2500 seeds 

of soybean plants containing an event 127 nucleic acid molecule with the 

25 National Collections of Industrial, Food, and Marine Bacteria (NCIMB), 23 St. 

Machar Drive, Aberdeen AB2 1RY, Scotland, United Kingdom, on December 22, 

2008, and the deposit was assigned NCIMB accession No. 41603. These deposits 

will be maintained under the terms of the Budapest Treaty on the International 

Recognition of the Deposit of Microorganisms for the Purposes of Patent 

30 Procedure. This deposit was made merely as a convenience for those of skill in 

the art and are not an admission that a deposit is required under 35 U.S.C. § 112. 

The seeds deposited with the NCIMB on December 22, 2008 were taken from the 
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deposit maintained by Embrapa (Empresa Brasileira de Pesquisa Agropecuaria). 

Access to this deposit will be available during the pendency of the application to 

the Commissioner of Patents and Trademarks and persons determined by the 

Commissioner to be entitled thereto upon request. Upon allowance of any claims 

5 in the application, the Applicant(s) will make available to the public, pursuant to 

37 C.F.R. § 1.808, sample(s) of the deposit of at least 2500 seeds of soybean 

plants containing an event 127 nucleic acid molecule with the National Collections 

of Industrial, Food, and Marine Bacteria (NCIMB), 23 St. Machar Drive, 
Aberdeen AB2 1RY, Scotland, United Kingdom. This deposit of soybean line 

10 CV603 seed will be maintained in the NCIMB depository, which is a public 

depository, for a period of 30 years, or 5 years after the most recent request, or for 
the enforceable life of the patent, whichever is longer, and will be replaced if it 
becomes nonviable during that period. Additionally, Applicant(s) have satisfied all 
the requirements of 37 C.F.R. §§ 1.801-1.809, including providing an indication of 

15 the viability of the sample upon deposit. Applicant(s) have no authority to waive 

any restrictions imposed by law on the transfer of biological material or its 

transportation in commerce. Applicant(s) do not waive any infringement of their 

rights granted under this patent or rights applicable to soybean line CV603 under 

the Plant Variety Protection Act (7 USC 2321 et seq.). Unauthorized seed 

20 multiplication prohibited. The seed may be regulated. 

[0069] Event 127 soybean plants of the present invention also include progeny, 

derivatives, variants, and mutants of the initial transformation event giving rise to 

event 127 soybean plants. Such plants may be identified using any method for 

identifying such plants, including, but not limited to, breeding records, herbicide 

25 tolerance methods, molecular detection methods, the methods disclosed herein, 

and combinations thereof. 

[0070] The event 127 soybean plants of the present invention are tolerant to at 

least one herbicide that interferes with the activity of the endogenous AHAS enzyme 

(AHAS-inhibiting herbicides) lacking the S653N mutation. Herbicides that 

30 interfere with the activity of the AHAS enzyme include imidazolinone herbicides, 

sulfonylurea herbicides, triazolopyrimidine herbicides, pyrimidinyloxybenzoate 

herbicides, sulfonylamino-carbonyltriazolinone herbicides, or mixtures or 
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combinations thereof. In one embodiment such herbicides are an imidazolinone 

herbicide, a sulfonylurea herbicide, or mixtures thereof. Imidazolinone herbicides 

include, but are not limited to, PURSUIT® (imazethapyr), CADRE® (imazapic), 

RAPTOR® (imazamox), SCEPTER® (imazaquin), ASSERT® (imazethabenz), 

5 ARSENAL® (imazapyr), a derivative of any of the aforementioned herbicides, and a 

mixture or combination of two or more of the aforementioned herbicides, for 

example, imazapyr/imazamox (ODYSSEY®). The imidazolinone herbicide can 

also be selected from, but not limited to, 2- (4-isopropyl-4-methyl-5-oxo-2-

imidiazolin-2-yl) -nicotinic acid, [2- (4-isopropyl)-4-] [methyl-5-oxo-2-imidazolin-

10 2-yl)-3-quinolinecarboxylic] acid, [5- ethyl-2- (4-isopropyl-] 4-methyl-5-oxo-2-

imidazolin-2-yl) -nicotinic acid, 2- (4-isopropyl-4- methyl-5-oxo-2- imidazolin-2-

yl)-5- (methoxymethyl)-nicotinic acid, [2- (4-isopropyl-4-methyl5-oxo-2-] 

imidazolin-2-yl)-5-methylnicotinic acid, and a mixture of methyl [6- (4-isopropyl-4-
] methyl-5-oxo-2-imidazolin-2-yl) -m-toluate and methyl [2- (4-isopropyl-4-methyl-

15 5-] oxo-2- imidazolin-2-yl) -p-toluate. In one embodiment 5-ethyl-2- (4-isopropyl-

4-methyl-5-oxo- 2-imidazolin-2- yl) -nicotinic acid and [2- (4-isopropyl-

4-methyl-5-oxo-2-imidazolin-2-] yl)-5- (methoxymethyl)-nicotinic acid are 

used. In another embodiment, [2- (4-isopropyl-4-] methyl-5-oxo-2- imidazolin-2-

yl)-5- (methoxymethyl)-nicotinic acid is used. 
20 [0071] Sulfonylurea herbicides that can be used in the present invention 

include, but are not limited to, chlorsulfuron, metsulfuron methyl, sulfometuron 

methyl, chlorimuron ethyl, thifensulfuron methyl, tribenuron methyl, 

bensulfuron methyl, nicosulfuron, ethametsulfuron methyl, rimsulfuron, 

triflusulfuron methyl, triasulfuron, primisulfuron methyl, cinosulfuron, 

25 amidosulfiuon, fluzasulfuron, imazosulfuron, pyrazosulfuron ethyl, halo sulfuron, 

azimsulfuron, cyclosulfuron, ethoxysulfuron, flazasulfuron, flupyrsulfuron 

methyl, foramsulfuron, iodosulfuron, oxasulfuron, mesosulfuron, prosulfuron, 

sulfosulfuron, trifloxysulfuron, tritosulfuron, a derivative of any of the 

aforementioned herbicides, and a mixture of two or more of the aforementioned 

30 herbicides. The triazolopyrimidine herbicides of the invention include, but are 

not limited to, cloransulam, diclosulam, florasulam, flumetsulam, metosulam, 

and penoxsulam. The pyrimidinyloxybenzoate (or pyrimidinyl carboxy) 
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herbicides of the invention include, but are not limited to, bispyribac, 

pyrithiobac, pyriminobac, pyribenzoxim and pyriftalid. The sulfonylamino-

carbonyltriazolinone herbicides include, but are not limited to, flucarbazone and 

propoxycarbazone. 

5 [0072] It is recognized that pyrimidinyloxybenzoate herbicides are related to 

the pyrimidinylthiobenzoate herbicides and can be generalized under the heading of 

pyrimidinylthiobenzoate herbicides by the Weed Science Society of America. 

Accordingly, the herbicides of the present invention further include 
pyrimidinylthiobenzoate herbicides, including, but not limited to, the 

10 pyrimidinyloxybenzoate herbicides described above. 

III. Nucleic Acid molecules 
[0073] The present invention also provides isolated event 127 nucleic acid 

molecules. As used herein, the use of the term "nucleic acid molecule" is not 

15 intended to limit a nucleic acid molecule to comprise DNA, but can include any 
nucleotides, such as ribonucleotides and combinations of ribonucleotides and 
deoxyribonucleotides. Such deoxyribonucleotides and ribonucleotides include 

both naturally occurring molecules and synthetic analogues. The nucleic acid 

molecules also encompass all forms of sequences including, but not limited to, 

20 single-stranded forms, double-stranded forms, hairpins, stem-and-loop structures, 

and the like. In one embodiment, the event 127 nucleic acid molecule comprises a 

nucleic acid molecule having the nucleic acid sequence of positions 1312 to 6069 

of SEQ ID NO:l. In another embodiment, the event 127 nucleic acid molecule 

comprises a nucleic acid molecule having the sequence of nucleotides 1302 to 

25 6079 of SEQ ID NO: 1. 
[0074] The event 127 nucleic acid molecules also include fragments of SEQ ID 

NO:l. "Fragments" of a nucleotide sequence can be of any length, such as for 

example, at least 7, 15, 20, 25, 30, 40, 60, 80, 100, 150, 200, 250, 300, 350, 400, 

450, 550, 650, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400, 
30 2600, 2800, 3000, 3500, 4000, 4500, or more nucleotides (nt) in length. These 

fragments have numerous uses that include, but are not limited to, diagnostic 

probes and primers. Of course, larger fragments, such as those of 601-8000 nt in 
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length are also useful according to the present invention as are fragments 

corresponding to most, if not all, of the nucleotide sequences SEQ ID NO: 1. By a 

fragment at least 20 nt in length, for example, is intended fragments which include 

20 or more contiguous bases from, for example, the nucleotide sequence of SEQ 

5 ID NO: 1. 

[0075] An event 127 plant comprises a transgenic expression cassette having 

an AHASL coding sequence having an S653N mutation that is capable of 

providing resistance or tolerance to imidazolinone-inhibiting herbicides. The 

cassette additionally includes 5' and 3' regulatory sequences operably linked to the 

10 AHASL coding sequence. "Operably linked" is intended to mean a functional 
linkage between two or more elements. For example, an operable linkage between 

a nucleic acid molecule of interest and a regulatory sequence (e.g., a promoter) is a 

functional link that allows for the expression of the nucleic acid molecule of 

interest. Operably linked elements may be contiguous or non-contiguous. When 

15 used to refer to the joining of two protein coding regions, by operably linked it is 
intended that the coding regions are in the same reading frame. 

[0076] Thus, the expression cassette in a soybean event 127 plant contains in 

the 5'-3' direction of transcription, a transcriptional and translational initiation 

region (e.g., a promoter), an AHASL S653N coding region, and a transcriptional 

20 and translational termination region functional in plants. "Promoter" refers to a 

nucleotide sequence capable of controlling the expression of a coding sequence or 

functional RNA. In general, a coding sequence is located 3' to a promoter 

sequence. The promoter sequence can comprise proximal and more distal 

upstream elements, the latter elements are often referred to as enhancers. 
25 Accordingly, an "enhancer" is a nucleotide sequence that can stimulate promoter 

activity and may be an innate element of the promoter or a heterologous element 

inserted to enhance the level or tissue-specificity of a promoter. Promoters may be 
derived in their entirety from a native gene, or be composed of different elements 

derived from different promoters found in nature, or even comprise synthetic 

30 nucleotide segments. It is understood by those skilled in the art that different 

promoters may direct the expression of a gene in different tissues or cell types, or 

at different stages of development, or in response to different environmental 
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conditions. Promoters that cause a nucleic acid fragment to be expressed in most 

cell types at most times are commonly referred to as "constitutive promoters". 

[0077] In one embodiment, the expression cassette in a soybean event 127 

plant contains, as operably linked components, an AHASL S653N encoding 

5 sequence under the control of the Arabidopsis thaliana csrl-2 promoter and the 

csrl-2 transcription termination region. The expression cassette is derived as a 

Pvull fragment from the nucleic acid construct pAC321. In one embodiment, the 

expression cassette has the sequence of SEQ ID NO:4. 

[0078] Isolated nucleic acid molecules are provided that can be used in various 

10 methods for the detection and/or identification of the event 127 nucleic acid 

molecule. In one embodiment, an "isolated" nucleic acid molecule is free of 
sequences (e.g. protein encoding sequences) that naturally flank the nucleic acid 
molecule (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid molecule is derived. 

15 For example, in various embodiments, the isolated nucleic acid molecule can 

contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb, or 0.1 kb of nucleotide 

sequence that naturally flank the nucleic acid molecule in genomic DNA of the 

cell from which the nucleic acid molecule is derived. 

[0079] In some embodiments, the nucleic acid molecules comprise the junction 

20 DNA sequence set forth in SEQ ID NO:5 and/or 6. In other embodiments, the 
nucleic acid molecules comprise the junction DNA sequences set forth in SEQ ID 

NO:5 and/or 6 or variants and fragments thereof. Fragments and variants of 

junction DNA sequences are suitable for discriminatively identifying event 127 

DNA. As discussed elsewhere herein, such sequences find use as primers and/or 

25 probes for use in detecting event 127 insert DNA in a sample. 

[0080] In other embodiments, nucleic acid molecules are provided that can 

detect an event 127 plant, event 127 insert DNA, or an event 127 specific nucleic 

acid molecule. Such sequences include any nucleic acid molecule comprising a 

nucleic acid molecule set forth in SEQ ID NOs:5 and/or 6 or variants thereof or 

30 complements thereof. In some embodiments, the nucleic acid molecule used to 

detect an event 127 nucleic acid molecule comprises the sequence set forth in SEQ 

ID NO:5 and/or 6 or complements thereof. Fragments and variants of nucleic acid 
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molecules that detect an event 127 nucleic acid molecule, an event 127 insert 

DNA, or an event 127 specific region are suitable for discriminatively identifying 

event 127 plants. As discussed elsewhere herein, such sequences find use as 

primers and/or probes. Further provided are isolated DNA nucleotide primer 

5 sequences comprising or consisting of a sequence set forth in SEQ ID NO:35, 36, 

37, 38, 39, 40, 41, 42, 43, 44, 45, 47, 67, 68, 69, 70, or a complement thereof or 

variants and fragments of SEQ ID NO:35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

47, 67, 68, 69, 70, or complements thereof. 

[0081] In one embodiment, a specific primer pair for use herein comprises the 

10 forward and reverse primers shown below (with relative positions to SEQ ID 

NO: 1 identified). The primers are predicted to produce a band size of 327 base 

pairs. 

Position SEQ ID 
Direction Primer Sequence 5'-3' (SEQ ID NO: 1) NO: 
Forward GCTCCTTCGCCGTTTAGTGTATAG 1108-1131 69 
Reverse CG AA AT CTCT G AG AGGATCG ATT G 1411-1434 70 

[0082] As used herein, "variants" with regard to nucleic acid sequences refers 

15 to substantially similar sequences. For nucleic acid molecules, a variant comprises 

a nucleic acid molecule having deletions (e.g., truncations) at the 5' and/or 3' end; 

deletion and/or addition of one or more nucleotides at one or more internal sites in 

the native nucleic acid molecule; and/or substitution of one or more nucleotides at 

one or more sites in the native nucleic acid molecule. 

20 [0083] Any combination of primers can be used in the present invention, such 

as those disclosed herein, for the detection an event 127 specific region (e.g.., SEQ 

ID NOs:35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 47, 67, 68, 69, and 70). Non-

limiting examples of primer pairs include SEQ ID NOs:35and 36; SEQ ID NOs:37 

and 38; SEQ ID NOs:39 and 40; SEQ ID NOs:41 and 42; SEQ ID NOs:43 and 44, 

25 SEQ ID NOS: 67 and 68, SEQ ID NOS: 69 and 70. Additional primers and 

primer pairs can also be designed according to the present invention for use in the 

disclosed methods. 

[0084] The probes and primers for use in the methods provided are of 

sufficient nucleotide length to bind to the target DNA sequence and specifically 
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detect and/or identify a nucleic acid molecule in a biological sample, for example, 

samples obtained from a plant to be tested. It is recognized that the hybridization 

conditions or reaction conditions can be determined by the operator to achieve this 

result. This length can be of any length that is useful in a detection method of 

5 choice, such as, 8, 10, 11, 14, 16, 18, 20, 22, 24, 26, 28, 30, 40, 50, 75, 100, 200, 

300, 400, 500, 600, 700 nucleotides or more, or between about 11-20, 20-30, 30-

40, 40-50, 50-100, 100-200, 200-300, 300-400, 400-500, 500-600, 600-700, 700-

800, or more nucleotides in length. Such probes and primers can hybridize 

specifically to a target sequence under high stringency hybridization conditions. 

10 Probes and primers according to embodiments can have complete DNA sequence 

identity of contiguous nucleotides with the target sequence, although probes 

differing from the target DNA sequence and that retain the ability to specifically 

detect and/or identify a target DNA sequence may be designed by conventional 

methods. Accordingly, probes and primers can share about 80%, 85%, 90%, 91%, 
15 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater sequence identity or 

complementarity to the target nucleic acid molecule(e.g., SEQ ID NO:35, 36, 37, 

38, 39, 40, 41, 42, 43, 44), or can differ from the target sequence (e.g., SEQ ID 

NO:35, 36, 37, 38, 39, 40, 41, 42, 43, 44) by 1, 2, 3, 4, 5, 6 or more nucleotides. 

Probes can be used as primers, but are generally designed to bind to the target 

20 DNA or RNA and are not used in an amplification process. 
[0085] In some embodiments, specific primers can be used to amplify a 

fragment of the event DNA to produce an amplicon that can be used as a "specific 

probe" or the amplicon can itself be detected for identifying event 127 nucleic acid 

molecules in biological samples. Alternatively, a probe can be used during the 

25 PCR reaction to allow for the detection of the amplification event (e.g., a Taqman 

probe or a MGB probe) (so called real time PCR). When a probe is hybridized 

with nucleic acid molecules in a biological sample under conditions which allow 

for the binding of the probe to the sample, this binding can be detected and thus 

allow for an indication of the presence of event 127 in the biological sample. Such 

30 identification of a bound probe has been described in the art. In one embodiment, 

the probe is a sequence which, under optimized conditions, hybridizes specifically 

to a region including the 5' or 3' flanking region of the event and also includes a 
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part of the insert DNA contiguous therewith, thus spanning a junction region. The 

specific probe may comprise a sequence of at least 80%, between 80 and 85%, 

between 85 and 90%, between 90 and 95%, and between 95 and 100%) identical 

(or complementary) to a specific region of the event 127 nucleic acid molecule. 

5 [0086] As used herein, "amplified DNA" or "amplicon" refers to the product 
of nucleic acid molecule amplification of a target nucleic acid molecule that is part 
of a nucleic acid template. For example, to determine whether a soybean plant 

resulting from a sexual cross contains the event 127 nucleic acid molecule, DNA 

extracted from the soybean plant tissue sample may be subjected to a nucleic acid 

10 molecule amplification method using a DNA primer pair that includes a first 

primer derived from flanking sequence adjacent to the insertion site of inserted 

heterologous DNA, and a second primer derived from the inserted heterologous 

DNA to produce an amplicon that is diagnostic for or indicative of the presence of 

the event 127 nucleic acid molecule. By "diagnostic" for an event 127 region the 

15 use of any method or assay which discriminates between the presence or the 
absence of an event 127 region in a biological sample is intended. Alternatively, 

the second primer may be derived from the flanking sequence. In still other 

embodiments, primer pairs can be derived from flanking sequence on both sides of 

the inserted DNA so as to produce an amplicon that includes the entire inserted 

20 nucleic acid molecule of the expression construct as well as the sequence flanking 

the transgenic insert, for example SEQ ID NO:l. The amplicon is of a length and 
has a sequence that is also diagnostic for the event (e.g., contains a junction DNA 

from an event 127 region). The amplicon may range in length from the combined 

length of the primer pairs plus one nucleotide base pair to any length of amplicon 

25 producible by a DNA amplification protocol. A member of a primer pair derived 

from the flanking sequence may be located a distance from the inserted DNA 

sequence, this distance can range from one nucleotide base pair up to the limits of 

the amplification reaction, or about twenty thousand nucleotide base pairs. In 

another embodiment, primer pairs can be designed to amplify the insert DNA, or a 

30 fragment of the insert DNA. Such primer pairs are useful to detect the presence of 

the event 127 insert DNA in a biological sample. The use of the term "amplicon" 
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specifically excludes primer dimers that may be formed in the DNA thermal 

amplification reaction. 

[0087] In certain embodiments, useful primer pairs will include one primer that 

overlaps with the junction point between the insert DNA and the flanking 5' or 3' 

5 genomic DNA. Such primers may be designed around the junction point between 

the 5' flanking DNA and the insert DNA (i.e., the junction between positions 1311 

and 1312 of SEQ ID NO: 1) as well as around the junction point between the insert 

DNA and the 3' flanking DNA (i.e., the junction between positions 6069 and 6070 

of SEQ ID NO:l). Such primers may be designed to hybridize with about 10 

10 nucleotides from either the flanking region or the insert DNA and with at least 1 

nucleotide across the junction point in the insert DNA or the flanking region. 

Thus, for example, primers may comprise nucleotide sequences designed to 
hybridize with the nucleotides represented by at least the following positions of 
SEQ ID NO:l: 1311-1321, 1302-1312, 6060-6070, and/or 6069-6079. 

15 [0088] In other embodiments, useful primer pairs will include one primer that 

overlaps with the junction point between the 5' end of the duplicated portion of 

the csrl-2 coding sequence of the insert DNA (at position 5694 of SEQ ID NO:l) 

and the adjacent insert DNA (i.e., at position 5693 of SEQ ID NO: 1). Such 

primers may be designed to hybridize with about 10 nucleotides from either the 

20 duplicated region or the adjacent insert DNA and with at least 1 nucleotide across 
the junction point (e.g., at least 5693-5603, or at least 5684-5694 of SEQ ID 
NO.T). 

[0089] Methods for preparing and using probes and primers for use in the 

present invention are known in the art. PCR primer pairs can be derived from a 

25 known sequence, for example, by using computer programs intended for that 

purpose such as the PCR primer analysis tool in Vector NTI version 6 (Informax 

Inc., Bethesda Md.); PrimerSelect (DNASTAR Inc., Madison, Wis.); and Primer 

(Version 0.5©, 1991, Whitehead Institute for Biomedical Research, Cambridge, 

Mass.). Additionally, the sequence can be visually scanned and primers manually 

30 identified using guidelines known to one of skill in the art. 
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IV. Methods of Breeding 
[0090] The disclosed event 127 soybean plants can be used in a breeding 

program using breeding methods to produce additional event 127 soybean plants, 

such as progeny plants. Such breeding methods can be used to produce soybean 

5 plants for example for use in commercial production in different geographic 

regions or to produce additional soybean breeding populations. 

[0091] In addition, the event 127 soybean plants may be used in breeding 

programs using breeding methods to produce soybean plants having additional 

traits of interest combined with the AHAS-inhibitor tolerance (also referred to as 

10 "stacked traits" or "trait stacking"), such as combinations of resistance to 

additional herbicides, such as glyphosate, glufosinate, and/or dicamba. In 

addition, the event 127 soybean plants may be used in a breeding program using 

breeding methods to produce soybean plants having multiple AHAS-inhibiting 

herbicide resistance coding sequences. Also, the disclosed plants may be used in 

15 breeding programs using breeding methods to produce plants having the AHAS-

inhibiting herbicide tolerance trait combined with other agronomically important 

traits, including input traits, (such as disease and pathogen resistance, such as 

those conferred by the Bt gene), and output traits, such as oil and protein quality 

and quantity. 
20 [0092] The disclosed methods of breeding AHAS-inhibiting herbicide resistant 

soybean plants, comprise the steps of (a) crossing an event 127 soybean plant with 

a second soybean plant; and (b) obtaining seed from the cross. The obtained seeds 

may be further screened to identify seeds that contain DNA having an event 127 

nucleic acid molecule. Such methods may further involve obtaining a DNA 

25 sample from the seed of the cross and assaying the sample for the presence or 

absence of an event 127 nucleic acid molecule. Alternatively, the seeds may be 

screened for AHAS-inhibiting herbicide tolerance to identify seeds or progeny that 

contain event 127 DNA. 

[0093] An event 127 soybean plant can be bred using any breeding method 

30 available for soybean. For example, an event 127 soybean plant can be bred by 

first sexually crossing a first parental soybean plant grown from the transgenic 

event 127 soybean plant (or progeny thereof derived from transformation with the 
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expression cassettes of the embodiments that confer herbicide tolerance) and a 

second parental soybean plant that lacks the herbicide tolerance phenotype, 

thereby producing a plurality of first progeny plants; and then selecting a first 

progeny plant that displays the desired herbicide tolerance; and selfing the first 

5 progeny plant, thereby producing a plurality of second progeny plants; and then 

selecting from the second progeny plants which display the desired herbicide 

tolerance. These steps can further include the back-crossing of the first herbicide 

tolerant progeny plant or the second herbicide tolerant progeny plant to the second 

parental soybean plant or a third parental soybean plant, thereby producing a 

10 soybean plant that displays the desired herbicide tolerance. It is further recognized 

that assaying progeny for phenotype is not required. Various methods and 

compositions, as disclosed elsewhere herein, can be used to detect and/or identify 

the event 127 insert. 

[0094] It is also to be understood that two different transgenic plants can also 
15 be sexually crossed to produce offspring that contain two independently 

segregating added, exogenous genes. Selfing of appropriate progeny can produce 

plants that are homozygous for both added, exogenous genes. Back-crossing to a 

parental plant and out-crossing with a non-transgenic plant are also contemplated, 

as is vegetative propagation. However, any method may be employed to generate 

20 such plants. 
[0095] Inbred soybean lines containing the event 127 nucleic acid molecule 

may be developed for use in the production of soybean varieties and for use as 

parental plants in breeding programs to create new and distinct inbred soybean 

lines. Inbred soybean lines are often used as targets for the introgression of novel 

25 traits through traditional breeding and/or molecular introgression techniques. 

Many analytical methods are available to determine the homozygosity and 

phenotypic stability of inbred lines. 

[0096] In some embodiments, the nucleic acid molecule resulting in the 

production of the event 127 soybean plant of the invention can be engineered into 

30 a molecular stack with a nucleic acid molecule that confers resistance to a second 

herbicide, such as glyphosate. In other embodiments, the molecular stack further 

comprises at least one additional nucleic acid molecule that confers tolerance to a 
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third herbicide. In one embodiment, the sequence confers tolerance to glufosinate, 

and in a specific embodiment, the sequence comprises pat. 

[0097] In other embodiments, the event 127 soybean plant of the invention 

comprises one or more traits of interest, and in some embodiments, the event 127 

5 DNA is stacked with any combination of nucleic acid molecule sequences and/or 

traits of interest in order to create plants with a desired combination of traits. A 

trait, as used herein, refers to the phenotype derived from a particular sequence or 

groups of sequences. For example, herbicide-tolerance nucleic acid molecules 
may be stacked with any other nucleic acid molecules encoding polypeptides 

10 having pesticidal and/or insecticidal activity, such as Bacillus thuringiensis toxic 

proteins {Bt proteins), lectins, and the like. The combinations generated can also 

include multiple copies of any one of the nucleic acid molecules of interest. 

[0098] In some embodiments, soybean event 127 DNA can be stacked with 

other herbicide-tolerance traits to create a transgenic plant of the invention with 
15 further improved properties. Other herbicide-tolerance nucleic acid molecules that 

could be used in such embodiments include those conferring tolerance to 

glyphosate or to AHAS inhibitors by other modes of action, such as, for example, 

a gene that encodes a glyphosate oxido-reductase enzyme. Other traits that could 

be combined with the soybean event 127 DNA include those derived from nucleic 

20 acid molecules that confer on the plant the capacity to produce a higher level of 5-

enolpyruvylshikimate-3-phosphate synthase (EPSPS). Other traits that could be 

combined with the soybean 127 event include those conferring tolerance to 

sulfonylurea and/or imidazolinone. 
[0099] In some embodiments, the soybean event 127 DNA may be stacked 

25 with, for example, hydroxyphenylpyruvatedioxygenases which are enzymes that 

catalyze the reaction in which para-hydroxyphenylpyruvate (HPP) is transformed 

into homogentisate. Molecules which inhibit this enzyme and which bind to the 

enzyme in order to inhibit transformation of the HPP into homogentisate are useful 

as herbicides. Traits conferring tolerance to such herbicides in plants are known in 

30 the art. Other examples of suitable herbicide-tolerance traits that could be stacked 

with the soybean event 127 DNA include aryloxyalkanoate dioxygenase nucleic 

acid molecules (which reportedly confer tolerance to 2,4-D and other phenoxy 
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auxin herbicides as well as to aryloxyphenoxypropionate herbicides) and dicamba-

tolerance nucleic acid molecules. 

[00100] Other examples of herbicide-tolerance traits that could be combined 

with the soybean event 127 DNA include those conferred by nucleic acid 

5 molecules encoding an exogenous phosphinothricin acetyltransferase. Plants 

containing an exogenous phosphinothricin acetyltransferase can exhibit improved 

tolerance to glufosinate herbicides, which inhibit the enzyme glutamine synthase. 

Other examples of herbicide-tolerance traits that could be combined with the 

soybean event 127 DNA include those conferred by nucleic acid molecules 
10 conferring altered protoporphyrinogen oxidase (protox) activity. Plants containing 

such nucleic acid molecules can exhibit improved tolerance to any of a variety of 

herbicides which target the protox enzyme (also referred to as "protox inhibitors"). 

[00101] Other examples of herbicide-tolerance traits that could be combined 

with the AHAS-inhibitor tolerance trait include those conferring tolerance to at 
15 least one herbicide in a plant such as, for example, a soybean plant. Herbicide-

tolerant soybeans are known in the art, as are plants that vary in their tolerance to 

particular herbicides. The trait(s) responsible for these tolerances can be 

combined by breeding or via other methods with the event 127 soybean plant to 

provide a plant of the invention as well as methods of use thereof. 

20 [00102] The soybean event 127 DNA can also be combined with at least one 

other trait to produce plants of the present invention that further comprise a variety 

of desired trait combinations including, but not limited to, traits desirable for 

animal feed such as high oil content; amino acid composition, protein content, 

improved digestibility, or altered fatty acid compositions. 

25 [00103] The soybean event 127 DNA can also be combined with other 

desirable traits such as, for example, avirulence and disease resistance genes, such 

as soybean cyst nematode resistance traits, for example SCN, and traits desirable 

for processing or process products such as increased oil content or modified fatty 

acid composition (e.g., fatty acid desaturase genes; and polymers or bioplastics 

30 (e.g., beta-ketothiolase, polyhydroxybutyrate synthase, and acetoacetyl-CoA 

reductase) facilitate expression of polyhydroxyalkanoates (PHAs)). One could 
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also combine herbicide-tolerant nucleic acid molecules with nucleic acid 

molecules providing any agronomic traits. 

[00104] These stacked combinations can be created by any method 

including, but not limited to, breeding plants by any known methodology, or 

5 genetic transformation. If the sequences are stacked by genetically transforming 

the plants, the nucleic acid molecule sequences of interest can be combined at any 

time and in any order. The traits can be introduced simultaneously in a co-

transformation protocol with the nucleic acid molecules of interest provided by 

any combination of transformation cassettes. For example, if two sequences will 

10 be introduced, the two sequences can be contained in separate transformation 

cassettes (trans) or contained on the same transformation cassette (cis). 

Expression of the sequences can be driven by the same promoter or by different 
promoters. In certain cases, it may be desirable to introduce a transformation 

cassette that will suppress the expression of the nucleic acid molecule of interest. 

15 This may be combined with any combination of other suppression cassettes or 

overexpression cassettes to generate the desired combination of traits in the plant. 
It is further recognized that nucleic acid molecules can be stacked at a desired 
genomic location using a site-specific recombination system. 
[00105] Also provided are methods of breeding soybean plants having the 

20 event 127 DNA, where the method comprises (a) crossing an event 127 soybean 

plant or derivative thereof, with a second soybean parent plant; (b) obtaining seed 

from the cross; (c) obtaining a DNA sample from one or more seeds; and (d) 

detecting the presence of an event 127 nucleic acid molecule. 

25 V. Transformed Plants 
[00106] Soybean plants having traits combined with the event 127 trait can 

also be produced by transformation of plant material or parts obtained from event 

127 soybean plants. Additional traits can be combined into event 127 soybean 

plants using any transformation method available to the artisan. Thus, the event 

30 127 soybean plants can be used as the source of plant material for use in 

transformation methods to introduce additional heterologous nucleic acid 

molecules into an event 127 soybean plant. For example, transformation vectors 
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can be prepared to introduce genes of interests into event 127 soybean plants to 

produce soybean plants having multiple introduced traits. 

[00107] The transformation vectors for use in such methods can be used to 

produce plants transformed with any gene of interest, including those described 

5 herein. The transformation vector may include a selectable marker and a gene of 

interest to be introduced and typically expressed in the transformed event 127 

soybean plant. Such selectable markers are known in the art. The genes of 

interest of the invention vary depending on the desired trait to be introduced. 

For example, various changes in phenotype can be of interest including modifying 

10 the fatty acid composition in a plant, altering the amino acid content of a plant, 

altering a plant's insect and/or pathogen defense mechanisms, and the like. These 

results can be achieved by providing expression of heterologous products or 

increased expression of endogenous products in plants. Alternatively, the results can 

be achieved by providing for a reduction of expression of one or more endogenous 

15 products, particularly enzymes or cofactors in the plant. These changes result in a 

change in phenotype of the transformed plant. 

[00108] Any transformation vector can be used in the methods of the 

present invention. Numerous plant transformation vectors and methods for 

transforming plants are available. The transformation methods can be used 

20 to stack any trait with the AHAS-inhibiting herbicide tolerance trait 

provided by the event 127 insert, including those described herein. 

VI. Methods of detection 

[00109] Methods and compositions for identifying and/or detecting event 

25 127 nucleic acid molecules in a biological sample, for example from a sample 

obtained from a soybean plant, including progeny and derivatives, are also 

provided. Such methods find use in identifying and/or detecting event 127 regions 

or nucleic acid molecules in any biological material. Such methods include, for 

example, methods to confirm seed purity and methods for screening seeds in a 

30 seed lot for an event 127 nucleic acid molecule. In one embodiment, a method for 

identifying 127 insert nucleic acid molecule in a biological sample is provided and 

comprises forming a mixture of a biological sample and a first and a second 
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nucleic acid primer capable of amplifying an event 127 nucleic acid molecule; 

reacting the mixture under conditions that allow the first and second nucleic acid 

primers to amplify a soybean event 127 nucleic acid molecule; and, detecting the 

presence or absence of an amplified event 127 nucleic acid molecule. In some 

5 embodiments, the event 127 nucleic acid molecule is an event 127 specific nucleic 

acid molecule. 

[00110] Also provided are methods for identifying an event 127 nucleic acid 

molecule in a biological sample comprising forming a mixture containing a 

biological sample having soybean DNA and a nucleic acid molecule probe that is 

10 capable of hybridizing to a soybean event 127 nucleic acid molecule, reacting the 

mixture under conditions that allow the nucleic acid molecule probe to hybridize 

to an event 127 nucleic acid molecule, and detecting whether the nucleic acid 
molecule probe hybridizes to an event 127 nucleic acid molecule in the sample, 
where the presence of hybridization indicates the presence of an event 127 nucleic 

15 acid molecule. 

[00111] The methods of the present invention can also be used to identify 
and/or detect an event 127 insert nucleic acid molecule in a biological sample. In 

one embodiment, a method for identifying an event 127 nucleic acid molecule in a 

biological sample is provided and comprises forming a mixture of a biological 
20 sample and a first and a second nucleic acid primer capable of amplifying an event 

127 insert nucleic acid molecule; reacting the mixture under conditions that allow 

the first and second nucleic acid primers to amplify an event 127 insert nucleic 

acid molecule; and, detecting the presence or absence of an amplified event 127 

insert nucleic acid molecule. 

25 [00112] Also provided are methods for identifying event 127 nucleic acid 

molecules in a biological sample comprising forming a mixture containing a 

biological sample having DNA and a nucleic acid molecule probe that is capable 

of hybridizing to an event 127 nucleic acid molecule, reacting the mixture under 

conditions that allow the nucleic acid molecule probe to hybridize to an event 127 

30 nucleic acid molecule, and detecting whether the nucleic acid molecule probe 

hybridizes to an event 127 nucleic acid molecule in the sample, where the 
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presence of hybridization indicates the presence of an event 127 nucleic acid 

molecule. 

[00113] Further provided are methods for the detection of event 127 regions 

in a biological sample. The event 127 regions that can be detected using the 

5 methods of the present invention include event 127 insert DNA, 5' junction 

regions, 3' junction regions, 5' flanking regions, 3' flanking regions, unique 

mutations or duplications in the insert DNA resulting from the transformation 

event, or combinations and fragments of any thereof. 

[00114] A biological sample can comprise any sample in which one desires 
10 to determine if DNA having an event 127 nucleic acid molecule is present. For 

example, a biological sample can comprise any plant material or material 

comprising or derived from a plant material such as, but not limited to, food or 

feed products. As used herein, "plant material" refers to material which is obtained 

or derived from a plant or plant part. In specific embodiments, the biological 
15 sample comprises a soybean tissue. In other embodiments, the biological sample 

is obtained from soybean leaf tissue. In still other embodiments, the biological 

sample is obtained from soybean seed tissue. 

[00115] Any event 127-related nucleic acid molecule can be detected and/or 

identified using the methods of the present invention. For example, nucleic acid 

20 molecules that can be detected include, but are not limited to DNA, mRNA, 

cDNA, and the like. In other embodiments, polypeptides encoded by the event 

127 nucleic acid molecules can be detected and/or identified using the methods of 

the present invention. The detected and/or identified nucleic acid molecules can 
encompass any fragment of the event 127 insert DNA, including identified 

25 mutations in the insert DNA, for example nucleic acid molecules encoding AHAS 

polypeptides having S653N or R272K, and the like, promoter sequences, 

termination sequences, fragments of such sequences, and combinations thereof. 

[00116] Primers and probes for use in the methods disclosed herein can be 

used to confirm (and, if necessary, to correct) the disclosed sequences by 

30 conventional methods, e.g., by re-cloning and sequencing such sequences. The 

nucleic acid molecule probes and primers specifically detect a target DNA 

sequence. Any conventional nucleic acid hybridization or amplification method 
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can be used to detect or identify the presence of a nucleic acid molecule from a 

transgenic event in a sample. By "specifically detect" it is intended that the 

nucleic acid molecule can be used either as a primer to amplify a 127 specific 

region or the nucleic acid molecule can be used as a probe that hybridizes under 

5 stringent conditions to a nucleic acid molecule having an event 127 specific 

region. The level or degree of hybridization which allows for the specific detection 

of a 127 event or a specific region of a 127 event is sufficient to distinguish the 

nucleic acid molecule with the 127 specific region from a nucleic acid molecule 

lacking this region and thereby allow for discriminately identifying an event 127 

10 molecule. By "shares sufficient sequence identity or complementarity to allow for 

the amplification of an event 127 nucleic acid molecule" is intended the sequence 

shares at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 

99% or 100%> identity or complementarity to a fragment or across the full length 

of the nucleic acid molecule having the event 127 nucleic acid molecule. 
15 [00117] Regarding the amplification of a target nucleic acid molecule (e.g., 

by PCR) using a particular amplification primer pair, "stringent conditions" are 

conditions that permit the primer pair to hybridize to the target nucleic acid 

molecule to which a primer having the corresponding wild-type sequence (or its 

complement) would bind and preferably to produce an identifiable amplification 
20 product (the amplicon) having an event 127 nucleic acid molecule in a DNA 

thermal amplification reaction. In a PCR approach, oligonucleotide primers can 

be designed for use in PCR reactions to amplify an event 127 nucleic acid 

molecule. Methods for designing PCR primers and PCR cloning are generally 

known in the art. It is understood that a number of parameters in a specific PCR 
25 protocol may need to be adjusted to specific laboratory conditions and may be 

slightly modified and yet allow for the collection of similar results. These 

adjustments will be apparent to a person skilled in the art. 
[00118] Primers for use in the disclosed methods can be used to amplify any 

127 nucleic acid molecule. For example, primer pairs can be designed that are 

30 capable of amplifying regions that are indicative of a plant containing an event 

127 nucleic acid molecule fragment. In one embodiment, such primer pairs can 

amplify a region comprising a single junction, for example 5' junction region or a 
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3' junction region. Such primer pairs include one primer that is capable of 

priming elongation from a flanking chromosomal region (e.g. 5' or 3' flanking 

regions) in the direction of the insert DNA, while the second primer is capable of 

priming from the insert DNA in the direction of the first primer in the flanking 

5 chromosomal region. Such primer pairs amplify a nucleic acid molecule that 
encompasses a junction region. In some embodiments, one of the primers used in 

the amplification pair is capable of annealing to a region that spans one of the 

junction regions (e.g., 5' or 3' junction regions) and is capable of amplification in 
the direction of the chromosomal region or in the direction of the insert. The 

10 flanking chromosomal region primers for use in such methods may be capable of 

annealing to either 5' or 3' flanking chromosomal regions and prime amplification 

in the direction of the insert. In other embodiments, primer pairs can be designed 

that are capable of amplifying two junctions. 

[00119] Other examples of suitable primers capable of annealing to the 5' or 

15 3' flanking regions may be designed for use in such methods and can comprise 

primer sequences of from about 10 or 12 to about 40 nucleotides capable of 
annealing to a nucleic acid molecule between positions 1-1311 of SEQ ID NO:l or 
positions 6070 to 10,656 of SEQ ID NO:l. 

[00120] Alternatively, random primers may be developed that are capable of 

20 annealing throughout the plant genome and can be used in conjunction with an 

insert specific primer to amplify a nucleic acid molecule that encompasses the 

insert DNA and a fragment of flanking sequence. In some embodiments, the 
insert specific primer can be labeled to allow for detection of a fragment amplified 

using the insert specific primer. In other embodiments, the resulting amplified 

25 nucleic acid molecules can be hybridized with labeled probes to identify or detect 

event 127 nucleic acid molecules. 

[00121] In another embodiment, primer pairs can be developed that amplify 

the entire insert DNA or a portion of the insert that is indicative of event 127 

DNA. For example, in some embodiments, the primer pairs can be designed to 

30 amplify the entire insert DNA using primers that prime from the 5' and 3' flanking 

regions of the insert. Alternatively, primer pairs can be designed that are capable 

of amplifying a region of the event 127 insert alone to identify the presence of the 
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insert. For example, primers can be designed to amplify any region within the 

PvuII fragment of the plasmid pAC321 for use in detecting the presence of the 

insert in a biological sample. Such primers include those capable of amplifying 

any of the regions of the insert DNA, including the region between positions 1312 

5 and 6069 of SEQ ID NO: 1. In some embodiments primer pairs can be developed 

that are capable of amplifying the Arabidopsis thaliana mutant AHAS coding 

sequence of the insert DNA (e.g. positions 2762 through 4774 or fragments 

thereof), or any combination of the coding sequence and regulatory sequences of 

the insert. 

10 [00122] The amplified nucleic acid molecule (amplicon) can be of any 

length that allows for the detection of the event 127 nucleic acid molecule. For 
example, the amplicon can be about 10, 50, 100, 200, 300, 500, 700, 100, 2000, 
3000, 4000, 5000 nucleotides in length or longer. 

[00123] In some embodiments, one or more specific regions of the event 127 

15 nucleic acid molecule can be detected. 

[00124] Any primer that allows an event 127 nucleic acid molecule to be 
amplified and/or detected can be employed in the methods of the present 
invention. In one embodiment, the primers comprise or are complementary to an 

event 127 nucleic acid molecule, such as for example 8, 10, 11, 12, 13, 14, 15, 16, 

20 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or more contiguous 

nucleotides corresponding to, or complementary of, a nucleic acid molecule 

having a sequence of SEQ ID NO: 1. For example, in some embodiments, the first 

and second primers comprise a nucleic acid molecule of SEQ ID NO:35, 36, 37, 

38, 39, 40, 41, 42, 43, 44, 67, 68, 69, and 70, where the first or the second primer 

25 shares sufficient sequence identity or complementarity to the nucleic acid 

molecule to amplify the event 127 nucleic acid molecule. In still further 

embodiments, the first and the second primer can comprise any one or any 

combination of the sequences set forth in SEQ ID NO:35, 36, 37, 38, 39, 40, 41, 

42, 43, 44, 67, 68, 69, and 70. The primers can be of any length sufficient to 

30 amplify a soybean event 127 region including, for example, at least 6, 7, 8, 9, 10, 

15, 20, 15, or 30 or about 7-10, 10-15, 15-20, 20-25, 25-30, 30-35, 35-40, 40-45 

nucleotides or longer. 
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[00125] As described above, in certain embodiments, useful primer pairs 

will include one primer that overlaps with the junction point between the insert 

DNA and the flanking 5' or 3' genomic DNA. Such primers may be designed 

around the junction point between the 5' flanking DNA and the insert DNA (i.e., 

5 the junction between positions 1311 and 1312 of SEQ ID NO: 1) as well as around 

the junction point between the insert DNA and the 3' flanking DNA (i.e., the 

junction between positions 6069 and 6070 of SEQ ID NO: 1). Such primers may 

be designed to hybridize with about 10 nucleotides from either the flanking region 

or the insert DNA and with at least 1 nucleotide across the junction point in the 
10 insert DNA or the flanking region. Thus, for example, primers may comprise 

nucleotide sequences designed to hybridize with the nucleotides represented by at 

least the following positions of SEQ IDNO:l: 1311-1321, 1302-1312, 6060-

6070, and/or 6069-6079. 

[00126] In other embodiments, useful primer pairs will include one primer 
15 that overlaps with the junction point between the 5' end of the duplicated portion 

of the csrl-2 coding sequence of the insert DNA (at position 5694 of SEQ ID 

NO.T) and the 3' end of the adjacent insert DNA portion (i.e., at position 5693 of 

SEQ ID NO:l). Such primers may be designed to hybridize with about 10 

nucleotides from either the duplicated region or the adjacent insert DNA and with 

20 at least 1 nucleotide across the junction point (e.g., at least 5693-5603, or at least 

5684-5694 of SEQ ID NO:l). 

[00127] As discussed elsewhere herein, any method to PCR amplify the 
event 127 nucleic acid molecule can be employed, including for example, real 
time PCR. 

25 [00128] Thus, in some embodiments, a method of detecting the presence of 

event 127 nucleic acid molecules in a biological sample is provided. The method 

comprises (a) extracting a DNA sample from the biological sample; (b) providing 

a pair of DNA primer molecules (e.g., any combination of SEQ ID NOs:35, 36, 

37, 38, 39, 40, 41, 42, 43, 44, 67, 68, 69, and 70, where the combination amplifies 

30 a soybean event 127 region), including, but not limited to, i) the sequences of SEQ 

ID NO:35 and SEQ ID NO:36, ii) SEQ ID NO:37 and SEQ ID NO:38, iii) SEQ ID 

NO:39 and SEQ ID N0:40, iv) SEQ ID NO:41 and SEQ ID NO:42, v) SEQ ID 
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NO:43 and SEQ ID NO:44, vi) SEQ ID NO:67 and SEQ ID NO:68, and vii) SEQ 

ID NO:69 and SEQ ID N0:70; (c) providing DNA amplification reaction 

conditions; (d) performing the DNA amplification reaction, thereby producing a 

DNA amplicon molecule; and (e) detecting the DNA amplicon molecule, where 

5 the detection of the DNA amplicon molecule in the DNA amplification reaction 

indicates the presence of event 127 nucleic acid molecules in the sample. In order 

for a nucleic acid molecule to serve as a primer or probe it needs only be 

sufficiently complementary in sequence to be able to form a stable double-

stranded structure under the particular solvent and salt concentrations employed. 

10 [00129] In hybridization techniques, all or part of a nucleic acid molecule 

that selectively hybridizes to a target event 127 nucleic acid molecule may be 
employed. By "stringent conditions" or "stringent hybridization conditions" when 

referring to a nucleic acid molecule probe conditions under which a probe will 

hybridize to its target sequence to a detectably greater degree than to other 

15 sequences (e.g., at least 2-fold over background) are intended. Regarding the 

amplification of a target nucleic acid molecule (e.g., by PCR) using a particular 

amplification primer pair, "stringent conditions" are conditions that permit the 

primer pair to hybridize to the target nucleic acid molecule to which a primer 

having the corresponding wild-type. Stringent conditions are sequence-dependent 

20 and will be different in different circumstances. By controlling the stringency of 

the hybridization and/or washing conditions, target sequences that are 100% 

complementary to the probe can be identified (homologous probing). 

Alternatively, stringency conditions can be adjusted to allow some mismatching in 

sequences so that lower degrees of identity are detected (heterologous probing). 

25 Generally, a probe is less than about 1000 nucleotides in length or less than 500 

nucleotides in length. 

[00130] As used herein, a substantially identical or complementary sequence 

is a nucleic acid molecule that will specifically hybridize to the complement of the 

nucleic acid molecule to which it is being compared under high stringency 

30 conditions. Appropriate stringency conditions which promote DNA hybridization, 

for example, 6X sodium chloride/sodium citrate (SSC) at about 45° C, followed by 

a wash of 2X SSC at 50° C, are known to those skilled in the art. Typically, 
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stringent conditions for hybridization and detection will be those in which the salt 

concentration is less than about 1.5 M Na ion, typically about 0.01 to 1.0 M Na ion 

concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 

30° C for short probes (e.g., 10 to 50 nucleotides) and at least about 60° C for long 

5 probes (e.g., greater than 50 nucleotides). Stringent conditions may also be 

achieved with the addition of destabilizing agents such as formamide. Examples 

of low stringency conditions include hybridization with a buffer solution of 30 to 
35% formamide, 1 M NaCl, 1% SDS (sodium dodecyl sulphate) at 37° C, and a 

wash in IX to 2X SSC (20X SSC=3.0 M NaCl/0.3 M trisodium citrate) at 50 to 

10 55° C. Examples of moderate stringency conditions include hybridization in 40 to 

45% formamide, 1.0 M NaCl, 1% SDS at 37° C, and a wash in 0.5X to IX SSC at 

55 to 60° C. Examples of high stringency conditions include hybridization in 50% 

formamide, 1 M NaCl, 1% SDS at 37° C, and a wash in 0.1X SSC at 60 to 65° C. 

Optionally, wash buffers may comprise about 0.1% to about 1% SDS. Duration of 

15 hybridization is generally less than about 24 hours, usually about 4 to about 12 

hours. The duration of the wash time will be at least a length of time sufficient to 

reach equilibrium. 
[00131] In hybridization reactions, specificity is typically the function of 

post-hybridization washes, the critical factors being the ionic strength and 

20 temperature of the final wash solution. For DNA-DNA hybrids, the Tm can be 

approximated from the equation of Meinkoth and Wahl (1984) Anal. Biochem. 

138:267-284: Tm=81.5° C+16.6 (logM)+0.41 (% GC)-0.61 (% form)-500/L; 

where M is the molarity of monovalent cations, % GC is the percentage of 

guanosine and cytosine nucleotides in the DNA, % form is the percentage of 

25 formamide in the hybridization solution, and L is the length of the hybrid in base 

pairs. The Tm is the temperature (under defined ionic strength and pH) at which 

50%) of a complementary target sequence hybridizes to a perfectly matched probe. 

Tm is reduced by about 1° C for each 1% of mismatching; thus, Tm, hybridization, 

and/or wash conditions can be adjusted to hybridize to sequences of the desired 

30 identity. For example, if sequences with > 90% identity are sought, the Tm can be 

decreased 10° C. Generally, stringent conditions are selected to be about 5° C 

lower than the thermal melting point (Tm) for the specific sequence and its 
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complement at a defined ionic strength and pH. However, severely stringent 

conditions can utilize a hybridization and/or wash at 1,2, 3, or 4° C lower than the 

thermal melting point (Tm); moderately stringent conditions can utilize a 

hybridization and/or wash at 6, 7, 8, 9, or 10° C lower than the thermal melting 

5 point (Tm); low stringency conditions can utilize a hybridization and/or wash at 11, 

12, 13, 14, 15, or 20° C lower than the thermal melting point (Tm). Using the 

equation, hybridization and wash compositions, and desired Tm, those of ordinary 

skill will understand that variations in the stringency of hybridization and/or wash 

solutions are inherently described. If the desired degree of mismatching results in 
10 a Tm of less than 45° C (aqueous solution) or 32° C (formamide solution), it is 

optimal to increase the SSC concentration so that a higher temperature can be 

used. The hybridization of the probe to the target DNA molecule can be detected 

by any number of methods known to those skilled in the art, these can include, but 

are not limited to, fluorescent tags, radioactive tags, antibody based tags, and 

15 chemiluminescent tags. 
[00132] A nucleic acid molecule is said to be the "complement" of another 

nucleic acid molecule if they exhibit complementarity. As used herein, molecules 

are said to exhibit "complete complementarity" when every nucleotide of one of 

the nucleic acid molecules is complementary to a nucleotide of the other. Two 

20 molecules are said to be "minimally complementary" if they can hybridize to one 

another with sufficient stability to permit them to remain annealed to one another 

under at least conventional "low-stringency" conditions. Similarly, the molecules 

are said to be "complementary" if they can hybridize to one another with sufficient 

stability to permit them to remain annealed to one another under conventional 

25 "high-stringency" conditions. 

[00133] In other embodiments, event 127 plants can be detected or identified 

by detection of an expressed Arabidopsis thanliana AHAS polypeptide. Any 

method can be used in the detection of the AHAS polypeptide. For example, 

antibodies raised against the introduced AHAS protein may be used to detect the 

30 presence of an express AHAS polypeptide. 

[00134] Any method can be used to detect an event 127 nucleic acid 

molecule or amplicon thereof, including, but not limited to, Genetic Bit Analysis. 
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In one method, a DNA oligonucleotide is designed which overlaps both the 

adjacent flanking DNA sequence and the inserted DNA sequence. In other 

embodiments, DNA primer oligos are designed to allow for an event 127 specific 

amplicon. The oligonucleotide is immobilized in wells of a microwell plate. 

5 Following PCR of the region of interest a single-stranded PCR product can be 

hybridized to the immobilized oligonucleotide and serve as a template for a single 

base extension reaction using a DNA polymerase and labeled ddNTPs specific for 

the expected next base. Readout may be fluorescent or ELISA-based. A signal 

indicates presence of the insert/flanking sequence due to successful amplification, 

10 hybridization, and single base extension. 

[00135] Another detection method for use in the methods of the present 
invention is the Pyrosequencing technique. In this method, an oligonucleotide is 

designed that overlaps the adjacent DNA and insert DNA junction or a pair of 

oligos are employed that can amplify an event 127 specific region. The 

15 oligonucleotide is hybridized to a single-stranded PCR product from the region of 
interest (one primer in the inserted sequence and one in the flanking sequence) and 
incubated in the presence of a DNA polymerase, ATP, sulfurylase, luciferase, 

apyrase, adenosine 5' phosphosulfate and luciferin. dNTPs are added individually 

and the incorporation results in a light signal which is measured. A light signal 

20 indicates the presence of the transgene insert/flanking sequence due to successful 

amplification, hybridization, and single or multi-base extension. 

[00136] Fluorescence Polarization may also be used to detect an amplicon of 

the invention. Using this method, an oligonucleotide is designed which overlaps 

the flanking and inserted DNA junction or a pair of oligos are employed that can 

25 amplify an event 127 specific region. The oligonucleotide is hybridized to a 

single-stranded PCR product from the region of interest (one primer in the inserted 

DNA and one in the flanking DNA sequence) and incubated in the presence of a 
DNA polymerase and a fluorescent-labeled ddNTP. Single base extension results 

in incorporation of the ddNTP. Incorporation can be measured as a change in 

30 polarization using a fluorometer. A change in polarization indicates the presence 

of the transgene insert/flanking sequence due to successful amplification, 

hybridization, and single base extension. 
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[00137] Taqman® gene expression assay (PE Applied Biosystems, Foster 

City, Calif.) may also be used for detecting and quantifying the presence of an 

event 127 nucleic acid molecule. Briefly, a FRET oligonucleotide probe is 

designed which overlaps the flanking and insert DNA junction or a pair of oligos 
5 are employed that can amplify an event 127 nucleic acid molecule. The FRET 

probe and PCR primers (one primer in the insert DNA sequence and one in the 

flanking genomic sequence) are cycled in the presence of a thermostable 

polymerase and dNTPs. Hybridization of the FRET probe results in cleavage and 

release of the fluorescent moiety away from the quenching moiety on the FRET 

10 probe. A fluorescent signal indicates the presence of the flanking/transgene insert 

sequence due to successful amplification and hybridization. 
[00138] Molecular Beacons can also be employed in the disclosed methods. 

Briefly, a FRET oligonucleotide probe is designed that overlaps the flanking and 

insert DNA junction or a pair of oligos is employed that can amplify a 127 specific 

15 region. The unique structure of the FRET probe results in it containing secondary 

structure that keeps the fluorescent and quenching moieties in close proximity. 

The FRET probe and PCR primers (one primer in the insert DNA sequence and 

one in the flanking sequence) are cycled in the presence of a thermostable 

polymerase and dNTPs. Following successful PCR amplification, hybridization of 

20 the FRET probe to the target sequence results in the removal of the probe 

secondary structure and spatial separation of the fluorescent and quenching 

moieties. A fluorescent signal results. A fluorescent signal indicates the presence 

of the flanking/transgene insert sequence due to successful amplification and 

hybridization. 

25 [00139] A hybridization reaction using a probe specific to a sequence found 

within the amplicon is yet another method used to detect the amplicon produced 

by a PCR reaction of the present invention. 

[00140] In another embodiment, event 127 nucleic acid molecules can be 

detected or identified by methods of detecting polypeptides produced by the event 

30 127 nucleic acid molecules. For example, the expression product of the csr-

7 AHAS gene can be detected using the methods disclosed herein. Such methods 

may involve the use of binding proteins that are capable of binding to polypeptides 
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produced by the inserted event 127 nucleic acid molecule. Such methods include, 

but are not limited to, immunological assays such as, ELISA (enzyme linked 

immunoabsorbent assays), antigen assays, immunostaining, immuno-

hisotchemistry, protein chip assays, radioimmunoprecipitation assays, rapid 

5 membrane immunochromatographic assays, and rapid stick 

immunochromatographic assays (lateral flow tests). 
[00141] The methods disclosed herein can be adapted for use in high-

throughput techniques, for example, by attaching the diagnostic molecules (such 

as primers and/or probes) on a substrate, to form a device, for example an array or 

10 a microarray, or to multi-well plates. The devices may be provided in any useful 

format, such as chips, slides, plates, membranes, fibers, beads, strips, sticks, mats, 

lattices, rods, fabrics, vessel walls, and the like. In addition, the substrates can be 

made of any material available, such as, glass, ceramics, gels (e.g. hydrogels, 

microgels, pseudogels), and polymeric materials (e.g. plastics, silicone, 

15 fluoropolymers). Thus, the substrates for use in the devices and methods of the 
present invention include, but are not limited to, silica chips, nylon membranes, 
optical fibers, multi-well plates, and the like. The probes or other event 127 

diagnostic molecules can be attached to the substrate using any attachment 

methods available, such as, covalent binding, coordinate binding, and non-

20 covalent binding (e.g. ionic binding, hydrogen binding, lipophilic attraction). 
[00142] An array-based method for high-throughput detection, identification 

or monitoring of expression may be utilized to measure event 127 nucleic acid 

molecule hybridization targets. This "chip"-based approach involves using 

microarrays of nucleic acid molecules as gene-specific hybridization targets to 

25 quantitatively measure expression of the corresponding genes. Every nucleotide 

in a large sequence can be queried at the same time. Hybridization can be used to 

efficiently analyze nucleotide sequences. 

[00143] Any microarray method available can be used in the methods of the 

present invention. For example, a microarray method may compare the sequences 

30 to be analyzed by hybridization to a set of oligonucleotides or cDNA molecules 

representing all possible subsequences. A second method hybridizes the sample to 

an array of oligonucleotide or cDNA probes. An array consisting of 
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oligonucleotides or cDNA molecules complementary to subsequences of an event 

127 target sequence can be used to determine the identity of a target sequence, 

measure its amount, and detect differences between the target and a reference 

sequence. Nucleic acid molecules microarrays may also be screened with protein 

5 molecules or fragments thereof to determine nucleic acid molecules that 

specifically bind protein molecules or fragments thereof. Other microarray 

diagnostic methods for use in the methods of the present invention include, for 

example, those disclosed in U.S Publication No. 2007/0298423. 

[00144] Thus, event 127 nucleic acid molecules can be identified or detected 

10 in a sample using any method available. Such methods include, but are not limited 

to, gel separation techniques, nucleic acid blot detection (e.g. Southern 

hybridization, Northern hybridization), qualitative, semi-quantitative, or 

quantitative PCR, immunoassays (e.g. ELISA, strip assays (e.g. lateral flow strips) 

using any immunoglobulins, monoclonal antibodies, single-chain antibodies, or 

15 binding-region-retaining antibody fragments) for detection of expression of a 

modified AHASL, and microarray or "microchip" based detection assays. In other 

embodiments, the methods can involve the use of mass spectrometry or nuclear 

magnetic resonance (NMR) techniques to detect or identify the presence of event 

127 nucleic acid molecules in a biological sample. 

20 [00145] Devices useful in such detection methods are also provided in 

various embodiments hereof, the devices comprising a solid support having a 

surface; and attached thereto at least one event 127 diagnostic molecule. These 

can be hybridization assay devices, immunoassay devices, receptor-ligand 

binding assay devices, or any others known in the art. 

25 

VII. Kits 

[00146] The present invention also provides kits for detecting an event 127 

plant, or event 127 nucleic acid molecule, where the kit comprises a first and a 

second nucleic acid primer that are capable of amplifying an event 127 nucleic 

30 acid molecule. The resulting amplified event 127 nucleic acid molecules may be 

detected directly, or used as hybridization probes in reactions with biological 

samples containing DNA. 
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[00147] As used herein, "kit" refers to a set of reagents for the purpose of 

performing the method embodiments, more particularly, the identification and/or 

the detection of the 127 event in biological samples. The kit can be used, and its 

components can be specifically adjusted, for purposes of quality control (e.g. 

5 purity of seed lots), detection of event 127 nucleic acid molecules in plant 

material, or material comprising or derived from plant material, such as but not 

limited to food or feed products. 

[00148] In specific embodiments, a kit for identifying event 127 nucleic acid 

molecules in a biological sample is provided. The kit comprises a first and a 

10 second primer, wherein the first and second primer are capable of amplifying an 

event 127 nucleic acid molecule. In further embodiments, the kit also comprises a 

nucleic acid molecule for the detection of an event 127 nucleic acid molecule. The 

kit can comprise, for example, a first primer and a second primer comprising a 

nucleic acid molecule having the sequence of SEQ ID NOs:35, 36, 37, 38, 39, 40, 

15 41, 42, 43, and 44, where the first or the second primer shares sufficient sequence 

homology or complementarity to the nucleic acid molecule to amplify an event 

127 nucleic acid molecule. For example, in specific embodiments, the first primer 

or second primer comprises a fragment of a nucleic acid molecule having the 

sequence of SEQ ID NO:35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 67, 68, 69 and 70, 
20 where the first or the second primer shares sufficient sequence homology or 

complementarity to the nucleic acid molecule to amplify an event 127 molecule. 

The primer pair can comprise a fragment of a nucleic acid molecule having the 

sequence of SEQ ID NO:5 and a fragment of a nucleic acid molecule having the 

sequence of SEQ ID NO:6, or alternatively, the primer pair can be selected from 

25 the sequences of i) SEQ ID NO:35 and SEQ ID NO:36, ii) SEQ ID NO:37 and 

SEQ ID NO:38, iii) SEQ ID NO:39 and SEQ ID N0:40, iv) SEQ ID NO:41 and 

SEQ ID NO:42, v) SEQ ID NO:43 and SEQ ID NO:44, vi) SEQ ID NO:67 and 

SEQ ID NO:68, and vii) SEQ ID NO:69 and SEQ ID N0:70. In still further 

embodiments, the first and the second primer can comprise any one or any 

30 combination of the sequences set forth in SEQ ID NO:35, 36, 37, 38, 39, 40, 41, 

42, 43, 44, 67, 68, 69, and 70. The primers can be of any length sufficient to 

amplify an event 127 molecule including, for example, at least 6, 7, 8, 9, 10, 15, 
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20, 15, or 30 or about 7-10, 10-15, 15-20, 20-25, 25-30, 30-35, 35-40, 40-45 

nucleotides or longer. 

[00149] Further provided are DNA detection kits comprising at least one 

nucleic acid molecule that can specifically detect an event 127 region, where the 

5 nucleic acid molecule comprises at least one DNA molecule of a sufficient length 

of contiguous nucleotides homologous or complementary to SEQ ID NO:5 and/or 

6. In some embodiments, the DNA detection kit comprises a nucleic acid 

molecule having SEQ ID NO:5 and/or 6 or comprises a sequence which hybridizes 

with sequences that specifically detect an event 127 region, such as those selected 

10 from the group consisting of SEQ ID NOs:5 and/or 6. 

VIII. Methods of Controlling weeds 
[00150] The present invention also provides methods and compositions for 

controlling weeds or undesired plants. The methods generally involve applying an 

15 effective amount of one or more non-selective herbicides to a cultivated area or 

crop field containing one or more event 127 soybean plants. Although any weeds 
may be controlled by the disclosed methods, in some embodiments, the methods 

may involve first identifying weeds or undesired plants in an area or field as 

susceptible to an AHAS-inhibiting herbicide. 
20 [00151] Methods are provided for controlling weeds in an area of 

cultivation, preventing the development or the appearance of weeds or undesired 

plants in an area of cultivation, producing a crop, and increasing crop safety. The 

term "controlling," and derivations thereof, for example, as in "controlling weeds" 
refers to one or more of inhibiting the growth, germination, reproduction, and/or 

25 proliferation of; and/or killing, removing, destroying, or otherwise diminishing the 

occurrence and/or activity of a weed and/or undesired plant. 

[00152] The methods of the invention may control weeds or undesired plants 

in an area by any measurable amount, such as reducing the amount of weeds or 

undesired plants in an area by at least about 5%, 10%, 20%, 30%, 40%, 50%, 

30 60%, 70%, 80%, 90%, 95% compared to an area that has not been treated with the 

same amount and type of herbicide. The control of weeds or undesired plants can 

be measured by any reproducible means of measurement. In one embodiment, the 
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control of weeds or undesired plants is measured by counting the number of weeds 

or undesired plants growing in an area treated with an herbicide and comparing to 

the number of weeds or undesired plants growing in an untreated area of similar 

size. 

5 [00153] The present invention also provides methods for controlling 

weeds or undesired plants by contacting seeds of event 127 soybean plants before 

sowing and/or after pregermination with an AHAS-inhibiting herbicide. The 

method can further comprise sowing the seeds, for example, in a suitable growth 

medium, such as field soil or in a potting medium in greenhouse. The methods find 

10 particular use in controlling weeds and/or undesired plants in the immediate vicinity 

of the seed. 

[00154] Weeds, in the broadest sense, are understood as meaning all those 

plants which grow in locations where they are undesired. 

[00155] Weeds which can be controlled by the methods of the present 

15 invention include, for example, dicotyledonous and monocotyledonous weeds. 

Dicotyledonous weeds that can be controlled using the disclosed methods include, 

but are not limited to, weeds of the genera: Sinapis, Lepidium, Galium, Stellaria, 

Matricaria, Anthemis, Galinsoga, Chenopodium, Urtica, Senecio, Amaranthus, 

Portulaca, Xanthium, Convolvulus, Ipomoea, Polygonum, Sesbania, Ambrosia, 

20 Cirsium, Carduus, Sonchus, Solanum, Rorippa, Rotala, Lindernia, Lamium, 

Veronica, Abutilon, Emex, Datura, Viola, Galeopsis, Papaver, Centaurea, 

Trifolium, Ranunculus, and Taraxacum. Monocotyledonous weeds that can be 

controlled using the disclosed methods include, but are not limited to, weeds of 

the genera: Echinochloa, Setaria, Panicum, Digitaria, Phleum, Poa, Festuca, 

25 Eleusine, Brachiaria, Lolium, Bromus, Avena, Cyperus, Sorghum, Agropyron, 

Cynodon, Monochoria, Fimbristyslis, Sagittaria, Eleocharis, Scirpus, Paspalum, 

Ischaemum, Sphenoclea, Dactyloctenium, Agrostis, Alopecurus, and Apera. 

Particular weeds that can be controlled by the methods of the present invention 

include, but are not limited to, agriculturally important weeds such as Ipomoea 

30 spp., Commelina spp., Tridaxprocumbens, Euphorbia spp., Sida spp, Bidens spp., 

Galinsoga spp, Solanum spp., Xanthium spp, Chenopodium spp., Spermacoce 

latifolia, Richardia brasiliensis, Sonchus oleraceous, Conyza spp, Amaranthus 
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spp., Acanthospermum spp., Hyptis spp. Portulaca oleracea, Casia obtusifolia 

and also includes control of cyperaceas species of Cyperus spp., as well as grass 

species including Brachiaria spp., Digitaria spp., Panicum spp., Setaria spp., 

Sorghum halepense, Echnochloa spp., Eleusine indica, and Pennisetum spp. 

5 With the use of the non-selective imidazolinone herbicides, the disclosed methods 

are advantageous for the control of difficult to control weeds, such as Commelina 

spp, Conyza spp., Chamaesise hirta, Spermacoce latifolia, Richardia brasiliensis, 

Ipomoea spp, Euphorbia heterophylla, Echnochloa spp and Casia obtusifolia. 

[00156] In addition, weeds that can be controlled by the methods of the 

10 present invention include, for example, undesired crop plants that are growing in 

an identified location. For example, a volunteer maize plant that is in a field that 

predominantly comprises event 127 soybean plants can be considered a weed, if 

the maize plant is undesired in the field of soybean plants. 

[00157] Undesired plants that can be controlled by the methods of the 

15 present invention include those plants that were previously planted in a particular 

field in a previous season, or have been planted in an adjacent area, and include 

crop plants including soybean, corn, canola, cotton, sunflowers, and the like. In 

some aspects, the crop plants can be tolerant of herbicides, such as glyphosate or 

glufosinate herbicides, or can be tolerant of AHAS-inhibiting herbicides. 

20 [00158] As used herein, an "area of cultivation" or "cultivated area" 

comprises any region in which one desires to grow one or more plants such as an 

event 127 soybean plant. Such areas of cultivations include, but are not limited to, 

a field in which an event 127 soybean plant is cultivated (such as a crop field, field 

trial, etc), a greenhouse, a growth chamber, etc. 

25 [00159] The methods comprise planting the area of cultivation with the 

event 127 soybean seeds or soybean plants, and in some embodiments, applying to 

the crop, seed, weed, undesired plant, soil, or area of cultivation thereof an 

effective amount of an herbicide of interest. The herbicide can be applied at any 

time during the cultivation of the event 127 soybean plants. The herbicide can be 

30 applied before or after the crop is planted in the area of cultivation. Such 

herbicide applications can include an application an AHAS inhibiting herbicide, or 

combinations thereof. 
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[00160] The term "effective amount" means an amount of the herbicide 

sufficient to result in any observable measure of weed or undesired plant control in 

a cultivated area. An effective amount of an AHAS-inhibiting herbicide may be in 

the range of between about 50 g ai/ha to about 500 g ai/ha, between about 50 g 

5 ai/ha and about 400 g ai/ha, or between about 50 g ai/ha to about 300 g ai/ha. The 

effective amount of an AHAS-inhibiting herbicide can also be about 70 g ai/ha, 

140g ai/ha, or 280 g ai/ha. Effective rates of application in the methods of the 

present invention for an AHAS-inhibiting herbicide can be influenced by many 

factors including the environment and should be determined under actual use 

10 conditions. The weed or undesired plant control can be obtained with one or more 

applications of an AHAS-inhibiting herbicide at a rate similar to or greater than 

the amount used for such control in areas that do not have an event 127 soybean. 

Such rates of application include those of, or equivalent to, 70 g ai/ha, 140, or 280 

g ai/ha. Typical commercial rates of application are about 70 g ai/ha of AHAS-

15 inhibiting herbicide, also referred to as a IX rate of application. 
[00161] In some embodiments, an effective amount can be an amount of an 

AHAS-inhibiting herbicide greater than the amount to which the weed or 

undesired plant to be controlled is tolerant. For example, in embodiments in 

which a weed or undesired plant is tolerant to an application of 70 g ai/ha but is 

20 susceptible to an application of 140 g ai/ha, then an effective amount is 140 g 

ai/ha. 
[00162] Accordingly, the present invention provides methods of controlling 

weeds or undesired plant growth in a cultivated area comprising applying an 

effective amount of a non-selective herbicide to the cultivated area having one or 

25 more event 127 soybean plants. 

[00163] Also provided are methods of controlling glyphosate tolerant weeds 

or plants in a cultivated area comprising applying an effective amount of an 

AHAS-inhibiting herbicide to a cultivated area having one or more event 127 

soybean plants. 

30 [00164] Also provided is a method of controlling AHAS-inhibiting herbicide 

tolerant weeds or plants in a cultivated area comprising applying an effective 

amount of an AHAS-inhibiting herbicide to a cultivated area having one or more 

49 



WO 2010/080829 PCT/US2010/020252 

event 127 soybean plants. In such embodiments, the effective amount of the 

AHAS-inhibiting herbicide is applied in an amount sufficient to control the weeds, 

while having substantially no effect on the event 127 soybean plants. 

[00165] In some embodiments, the weeds can be controlled prior to planting 

5 seed of event 127 soybean in an area. For example, non-selective herbicides, such 

as AHAS-inhibiting herbicides, can be applied to an area prior to planting the seed 

in an effective amount to reduce or eliminate weeds in an area before planting the 

seed. Such applications may occur any amount of time prior to planting effective 

for controlling the weeds, for example, 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, or 

10 more days prior to planting. In addition, any combination of agricultural 

compositions can be applied in such methods. 

[00166] In other embodiments, weeds can be controlled after the planting of 

the event 127 soybean seed. For example, AHAS-inhibiting herbicides can be 

applied to a growing soybean plant, plant parts, the growing medium (such as soil) 
15 surrounding the growing plant and adjacent thereto, or an area, i.e., the local 

environment, in which a soybean event 127 plant or plants are growing, in an 

amount effective to control weeds in the area. The growing soybean event 127 

plant can be at any developmental stage. In some such embodiments, the growing 

soybean is at least at the first true leaf stage at the time the herbicide is applied. In 
20 addition, any combination of agricultural compositions can be applied in such 

methods. 

[00167] Where combinations of agricultural compositions are used in the 

methods, such combinations may include combinations of herbicides, fungicides, 

bacteriacides, insecticides, and the like. For example, an AHAS-inhibiting 

25 herbicide can be combined with other herbicides, such as, 5-enolpyruvylshikimate 

3-phosphate synthase (EPSPS)-inhibiting herbicides, glutamine synthase (GS)-

inhibiting herbicides, protoporphyrinogen [IX] oxidase (PPO)-inhibiting 

herbicides, auxinic herbicides, or combinations thereof. 

30 IX. Methods of Increasing Yield 
[00168] Also provided are methods of increasing the yield of a soybean 

plant or plants comprising applying an effective amount of an AHAS-inhibiting 
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herbicide to a cultivated area having one or more event 127 soybean plants and 

harvesting seed from the soybean plants. In some embodiments, the increase in 

yield of the soybean plant or plants is the result of a decrease in weeds growing in 

the local area of the soybean plant or plants, which would normally compete with 

5 the soybean plant or plants. 

[00169] By using such methods, soybean yield in an area can be increased 

compared to a comparable area not having soybean event 127 plants. Yield of 

soybeans can be increased any amount, including, but not limited to, 5%, 6%, 7%, 

8%, 9%, 10%, 11%, 12%, 13%), 14%, 15%, 20%, 25%, or more compared to that 

10 obtained from a comparable area in which an effective amount of an AHAS-

inhibiting herbicide is applied to an area not having event 127 soybean plants. 

X. Agricultural Chemical Compositions 
[00170] The present invention also provides agricultural compositions for 

15 application to the disclosed soybean 127 plants. Such compositions may include 

herbicides, fungicides, bacteriacides, fertilizers, and the like. In one embodiment, 

the agricultural compositions are herbicidal compositions comprising one or more 

herbicides or combinations of one or more herbicides with another agricultural 

composition, such as a fungicide, bacteriacides, fertilizer, and the like. 

20 [00171] Any herbicide can be applied to the soybean event 127 crop, crop 

part, or the area of cultivation containing an event 127 soybean plant. 
Classification of herbicides (i.e., the grouping of herbicides into classes and 

subclasses) is well-known in the art and includes classifications by HRAC 

(Herbicide Resistance Action Committee) and WSSA (the Weed Science Society 

25 of America). The HRAC classification is available, for example, on the 

worldwide at the website hracglobal.com/Publications/Classificationof 

HerbicideModeofAction/tabid/222/Default.aspx. An abbreviated version of the 

HRAC classification (with notes regarding the corresponding WSSA group). 

[00172] In some embodiments, the present invention provides methods that 

30 involve the use of at least one AHAS inhibiting herbicide selected from the group 

consisting of imidazolinone herbicides, sulfonylurea herbicides, triazolopyrimidine 

herbicides, pyrimidinyloxybenzoate herbicides, sulfonylaminocarbonyltriazolinone 
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herbicides, and mixtures thereof. In these methods, the AHAS-inhibiting herbicide 

can be applied by any method known in the art including, but not limited to, seed 

treatment, soil treatment, and foliar treatment. 

[00173] In some embodiments, the AHAS-inhibiting herbicide can be 

5 combined with one or more additional agricultural compositions, such as 

additional herbicides, fungicides, bacteriocides, anti-viral compositions, or 

combinations thereof. The additional herbicides for use in the combinations 

include any herbicide, including sulfamide herbicides, organophosphate 

herbicides, and benzothiadiazinone herbicides. Sulfamide herbicides include, but 

10 are not limited to saflufenacil. Organophosphate herbicides include, but are not 

limited to glyphosate and glufosinate. Benzothiadiazinone herbicides include, but 

are not limited to bentazon. Fungicides for use in such combinations include, but 

are not limited to pyraclostrobin. 

[00174] Treatment with combinations of AHAS-inhibiting herbicide 

15 compositions and/or with one or more AHAS-inhibiting herbicide compositions 
and one or more additional agricultural compositions may occur by application of 

a mixture of such compositions, co-application of such compositions, sequential 

application of such compositions, or any combination thereof. 

[00175] In some embodiments, the AHAS-inhibiting herbicide compositions 

20 comprise at least one A) AHAS-inhibiting herbicide and at least one further active 
compound, selected from B) herbicides of classes bl) to bl 5): 

bl) lipid biosynthesis inhibitors; 
b2) acetolactate synthase inhibitors (AHAS inhibitors); 

b3) photosynthesis inhibitors; 

25 b4) protoporphyrinogen-IX oxidase inhibitors; 

b5) bleacher herbicides; 

b6) enolpyruvyl shikimate 3-phosphate synthase inhibitors (EPSP inhibitors); 

b7) glutamine synthetase inhibitors; 

b8) 7,8-dihydropteroate synthase inhibitors (DHP inhibitors); 

30 b9) mitose inhibitors; 

blO) inhibitors of the synthesis of long chain fatty acids (VLCFA inhibitors); 

bl 1) cellulose biosynthesis inhibitors; 
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bl2) decoupler herbicides; 

bl3) auxin herbicides; 

bl4) auxin transport inhibitors; 

bl5) other herbicides selected from the group consisting of benzoylprop, 

5 flamprop, flamprop-M, bromobutide, chlorflurenol, cinmethylin, methyldymuron, 

etobenzanid, fosamine, metam, pyributicarb, oxaziclomefone, dazomet, triaziflam 

and methyl bromide, and 

the agriculturally acceptable salts of the active compounds B and the agriculturally 

acceptable derivatives of the active compounds B, provided they have a carboxyl 

10 group. 

In other cases, such a combination of at least one A) AHAS-inhibiting herbicide 

and at least one herbicide B may be used in combination with a safener C (such 

safeners may also be used in combination with at least one AHAS-inhibiting 

herbicide). Safeners C may be selected from: benoxacor, cloquintocet, 
15 cyometrinil, dichlormid, dicyclonon, dietholate, fenchlorazole, fenclorim, 

flurazole, fluxofenim, furilazole, isoxadifen, mefenpyr, mephenate, naphthalic 

anhydride, 2,2,5-trimethy-l-3-(dichloroacetyl)-l,3-oxazolidine (R-29148), 4-

(dichloroacetyl)-l-oxa-4-azaspiro[4.5]decane (AD-67; MON 4660) and 

oxabetrinil, the agriculturally acceptable salts of the active compounds C and the 
20 agriculturally acceptable derivatives of the active compounds C, provided they 

have a carboxyl group. 

[00176] Examples of herbicides B which can be used in combination with 

the AHAS-inhibiting compounds are: 

bl) from the group of the lipid biosynthesis inhibitors: chlorazifop, 

25 clodinafop, clofop, cyhalofop, diclofop, fenoxaprop, fenoxaprop-p, fenthiaprop, 

fluazifop, fluazifop-P, haloxyfop, haloxyfop-P, isoxapyrifop, metamifop, 

propaquizafop, quizalofop, quizalofop-P, trifop, alloxydim, butroxydim, 

clethodim, cloproxydim, cycloxydim, profoxydim, sethoxydim, tepraloxydim, 

tralkoxydim, butylate, cycloate, diallate, dimepiperate, EPTC, esprocarb, ethiolate, 

30 isopolinate, methiobencarb, molinate, orbencarb, pebulate, prosulfocarb, sulfallate, 

thiobencarb, tiocarbazil, triallate, vernolate, benfuresate, ethofumesate and 

bensulide; 
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b2) from the group of the AHAS- inhibitors: amidosulfuron, azimsulfuron, 

bensulfuron, chlorimuron, chlorsulfuron, cinosulfuron, cyclosulfamuron, 

ethametsulfuron, ethoxysulfuron, flazasulfuron, flupyrsulfiiron, foramsulfuron, 

halosulfuron, imazosulfuron, iodosulfuron, mesosulfuron, metsulfuron, 

5 nicosulfuron, oxasulfuron, primisulfuron, prosulfuron, pyrazosulfuron, 

rimsulfuron, sulfometuron, sulfosulfuron, thifensulfuron, triasulfuron, tribenuron, 

trifloxysulfuron, triflusulfuron, tritosulfuron, imazamethabenz, imazamox, 

imazapic, imazapyr, imazaquin, imazethapyr, cloransulam, diclosulam, 
florasulam, flumetsulam, metosulam, penoxsulam, bispyribac, pyriminobac, 

10 propoxycarbazone, flucarbazone, pyribenzoxim, pyriftalid and pyrithiobac; 

b3) from the group of the photosynthesis inhibitors: atraton, atrazine, 
ametryne, aziprotryne, cyanazine, cyanatryn, chlorazine, cyprazine, desmetryne, 
dimethametryne, dipropetiyn, eglinazine, ipazine, mesoprazine, methometon, 
methoprotryne, procyazine, proglinazine, prometon, prometryne, propazine, 

15 sebuthylazine, secbumeton, simazine, simeton, simetryne, terbumeton, 

terbuthylazine, terbutryne, trietazine, ametridione, amibuzin, hexazinone, 

isomethiozin, metamitron, metribuzin, bromacil, isocil, lenacil, terbacil, 

brompyrazon, chloridazon, dimidazon, desmedipham, phenisopham, 

phenmedipham, phenmedipham-ethyl, benzthiazuron, buthiuron, ethidimuron, 
20 isouron, methabenzthiazuron, monoisouron, tebuthiuron, thiazafluron, anisuron, 

buturon, chlorbromuron, chloreturon, chlorotoluron, chloroxuron, difenoxuron, 

dimefuron, diuron, fenuron, fluometuron, fluothiuron, isoproturon, linuron, 

methiuron, metobenzuron, metobromuron, metoxuron, monolinuron, monuron, 

neburon, parafluron, phenobenzuron, siduron, tetrafluron, thidiazuron, cyperquat, 

25 diethamquat, difenzoquat, diquat, morfamquat, paraquat, bromobonil, bromoxynil, 

chloroxynil, iodobonil, ioxynil, amicarbazone, bromofenoxim, flumezin, 

methazole, bentazone, propanil, pentanochlor, pyridate, and pyridafol; 
b4) from the group of the protoporphyrinogen-IX oxidase inhibitors: 

acifluorfen, bifenox, chlomethoxyfen, chlornitrofen, ethoxyfen, fluorodifen, 

30 fluoroglycofen, fluoronitrofen, fomesafen, furyloxyfen, halosafen, lactofen, 

nitrofen, nitrofluorfen, oxyfluorfen, fluazolate, pyraflufen, cinidon-ethyl, 

flumiclorac, flumioxazin, flumipropyn, fluthiacet, thidiazimin, oxadiazon, 
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10 

oxadiargyl, azafenidin, carfentrazone, sulfentrazone, pentoxazone, benzfendizone, 

butafenacil, pyraclonil, profluazol, flufenpyr, flupropacil, nipyraclofen and 

etnipromid; 

[00177] b5) from the group of the bleacher herbicides: metflurazon, 

norflurazon, flufenican, diflufenican, picolinafen, beflubutamid, fluridone, 

flurochloridone, flurtamone, mesotrione, sulcotrione, isoxachlortole, isoxaflutole, 

benzofenap, pyrazolynate, pyrazoxyfen, benzobicyclon, amitrole, clomazone, 

aclonifen, 4-(3-trifluoromethylphenoxy)-2-(4-trifluoromethylphenyl)pyrimidine, 
and also 3-heterocyclyl-substituted benzoyl derivatives of formula I: 

(I) 

o 1 O O 1 A in which the variables R to R are as defined below: R , R are hydrogen, 

halogen, CrC6-alkyl, CrC6-haloalkyl, CrC6-alkoxy, CrC6-haloalkoxy, CrC6-

15 alkylthio, CrC6-alkylsulfmyl or CrC6-alkylsulfonyl; R9 is a heterocyclic radical 

selected from the group consisting of: thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 

isoxazol-3-yl, isoxazol-4-yl, 10 isoxazol-5-yl, 4,5-dihydroisoxazol-3-yl, 4,5-

dihydroisoxazol-4-yl and 4,5-dihydroisoxazol-5-yl, where the nine radicals 

mentioned may be unsubstituted or mono- or polysubstituted, e.g. mono-, di-, tri-

20 or tetrasubstituted, by halogen, Q-C^alkyl, CrC4-alkoxy, CrC4-haloalkyl, CrC4-

haloalkoxy or CrC4-alkylthio; R11 is hydrogen, halogen or CrC6-alkyl; R12 is Cr 

C6-alkyl; R13 is hydrogen or CrC6-alkyl. 

b6) from the group of the EPSP synthase inhibitors: glyphosate; 

b7) from the group of the glutamine synthase inhibitors: glufosinate and 

25 bilanaphos; 
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b8) from the group of the DHP synthase inhibitors: asulam; 

b9) from the group of the mitose inhibitors: benfluralin, butralin, 

dinitramine, ethalfluralin, fluchloralin, isopropalin, methalpropalin, nitralin, 

oryzalin, pendimethalin, prodiamine, profluralin, trifluralin, amiprofos-methyl, 

5 butamifos, dithiopyr, thiazopyr, propyzamide, tebutam, chlorthal, carbetamide, 

chlorbufam, chlorpropham and propham; 

blO) from the group of the VLCFA inhibitors: acetochlor, alachlor, 

butachlor, butenachlor, delachlor, diethatyl, dimethachlor, dimethenamid, 

dimethenamid-P, metazachlor, metolachlor, S-metolachlor, pretilachlor, 

10 propachlor, propisochlor, prynachlor, terbuchlor, thenylchlor, xylachlor, 

allidochlor, CDEA, epronaz, diphenamid, napropamide, naproanilide, pethoxamid, 
flufenacet, mefenacet, fentrazamide, anilofos, piperophos, cafenstrole, indanofan 
and tridiphane; 

bl 1) from the group of the cellulose biosynthesis inhibitors: dichlobenil, 

15 chlorthiamid, isoxaben and flupoxam; 
bl2) from the group of the decoupler herbicides: dinofenate, dinoprop, 

dinosam, dinoseb, dinoterb, DNOC, etinofen and medinoterb; 

bl3) from the group of the auxin herbicides: clomeprop, 2,4-D, 2,4,5-T, 

MCPA, MCPA thioethyl, dichlorprop, dichlorprop-P, mecoprop, mecoprop-P, 2,4-

20 DB, MCPB, chloramben, dicamba, 2,3,6-TBA, tricamba, quinclorac, quinmerac, 

clopyralid, fluroxypyr, picloram, triclopyr and benazolin; 

bl4) from the group of the auxin transport inhibitors: naptalam, 

diflufenzopyr; 
bl5) benzoylprop, flamprop, flamprop-M, bromobutide, chlorflurenol, 

25 cinmethylin, methyldymron, etobenzanid, fosamine, metam, pyributicarb, 

oxaziclomefone, dazomet, triaziflam and methyl bromide. 

[00178] The active compounds B of groups bl)tobl5) and the active 
compounds C are known herbicides and safeners, see, for example, The 
Compendium of Pesticide Common Names (available on the worldwide web at the 

30 cite hclrss.demon.co.uk/index.html); Farm Chemicals Handbook 2000 Vol. 86, 

Meister Publishing Company, 2000; B. Hock, C. Fedtke, R. R. Schmidt, 

Herbizide, Georg Thieme Verlag, Stuttgart 1995; W. H. Ahrens, Herbicide 
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Handbook, 7th Edition, Weed Science Society of America, 1994; and K. K. 

Hatzios, Herbicide Handbook, Supplement to 7th Edition, Weed Science Society 

of America, 1998. 2,2,5-Trimethyl-3-(dichloroacetyl)-l,3-oxazolidine [CAS No. 

52836-31-4] is also known under the name R-29148. 4-(Dichloroacetyl)-l-oxa-4-

5 azaspiro[4.5]decane [CAS No. 71526-07-03] is also known under the names AD-

67 and MON 4660. The bleacher herbicides of the formula II are disclosed in WO 

96/26202, WO 97/41116, WO 97/41117 and WO 97/41118. 

[00179] As active compounds C, the compositions may comprise at least one 

of the compounds listed below: benoxacor, cloquintocet, dichlormid, 

10 fenchlorazole, fenclorim, fluxofenim, furilazole, isoxadifen, mefenpyr, 2,2,5-

trimethyl-3-(dichloracetyl)-1,3-oxazolidine, 4-(dichloroacetyl)-1 -oxa-4-

azaspiro[4.5]decane and oxabetrinil and/or an agriculturally acceptable salt thereof 

and/or, in the case of compounds having a COOH group, an agriculturally 

acceptable derivative. 

15 [00180] The compositions that contain combinations of active ingredients 
can be binary and ternary compositions which comprise at least one AHAS-
inhibiting compound as active compound-A and at least one herbicide selected 
from classes bl) to bl5) and, if appropriate, one or more safeners C. 

[00181] In binary compositions which comprise at least one AHAS-

20 inhibiting compound as component A and at least one herbicide B, the weight ratio 
of the active compounds A:B is may be in the range from 1:500 to 10:1, in the 
range from 1:100 to 10:1, in the range from 1:50 to 10:1, or in the range from 

1:25 to 5:1. 

[00182] In binary compositions which comprise at least one AHAS-

25 inhibiting compound and at least one safener C, the weight ratio of the active 

compounds A:C is usually in the range from 1:100 to 10:1, from 1:50 to 10:1, or in 

the range from 1:25 to 5:1. 

[00183] In ternary compositions which comprise both an AHAS-inhibiting 

compound as component A, at least one herbicide B and at least one safener C, the 

30 relative weight ratios of the components A:B:C may be in the range from 10:1:1 to 

1:500:10, from 10:1:1 to 1:100:10, from 10:1:1 to 1:50:1, or from 5:1:1 to 1:25:5. 
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In one embodiment, in the ternary compositions, the weight ratio of herbicide B to 

safener C is in the range from 50:1 to 1:10. 

[00184] The herbicidally active mixtures described in U.S. Patent No. 

7,375,058 (incorporated by reference herein in its entirety) may also be used in 

5 treatments related to soybean event 127 plants. 

[00185] Protoporphyrinogen [IX] oxidase (PPO) inhibiting herbicides also 

find use in the compositions of the present invention. PPO inhibiting herbicides 

are known in the art and include, but are not limited to diphenylether herbicides 

(including nitrophenyl ether herbicides), such as acifluorfen (5-[2-chloro-4-
10 (trifluoromethyl)phenoxy]-2-nitrobenzoic acid), bifenox (methyl 5-(2,4-

dichlorophenoxy)-2-nitrobenzoate), DPEI (5-[2-chloro-4-

(trifluoromethyl)phenoxy]-2-nitroacetophenone oxime-o-(acetic acid, methyl 

ester)), DPEII (5-[2-chloro-4-(trifluoromethyl)phenoxy]-3-methoxyphthalide), 

ethoxyfen ((lS)-l-carboxyethyl 2-chloro-5-[2-chloro-4-
15 (trifluoromethyl)phenoxy]benzoate), fomesafen (5-[2-chloro-4-

(trifluoromethyl)phenoxy]-N-(methylsulfonyl)-2-nitrobenzamide), lactofen (ethyl 

0-[5-(2-chloro-a,a,a-trifluoro-p-tolyloxy)-2-nitrobenzoyl]-DL-lactate), and 

oxyfluorfen (2-chloro-1 -(3-ethoxy-4-nitrophenoxy)-4-(trifluoromethyl)benzene). 

PPO-inhibiting herbicides also include dicaboximide herbicides such as N-phenyl-

20 phthalimides flumiclorac ([2-chloro-5-(cyclohex-1 -ene-1,2-dicarboximido)-4-

fluororophenoxy]acetic acid), flumioxazin (N-(7-fluoro-3,4-dihydro-3-oxo-4-

prop-2-ynyl-2H-1,4-benzoxazin-6-yl)cyclohex-1 -ene-1,2-dicarboxamide). PPO-
inhibiting herbicides further include triazolinone herbicides such as carfentrazone 
(a,2-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-lH-l,2,4-triazol-

25 l-yl]-4-fluorobenzenepropanoic acid), and sulfentrazone (N-[2,4-dichloro-5-[4-

(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-lH-l,2,4-triazol-l-

yl]phenyl]methanesulfonamide). PPO-inhibiting herbicides also include 

phenylpyrazole herbicides, including, but not limited to nipyraclofen (1 -[2,6-

dichloro-4-(trifluoromethyl)phenyl]-4-nitro-lH-pyrazol-5-amine) and pyraflufen 

30 (2-chloro-5-(4-chloro-5-difluoromethoxy-1 -methylpyrazol-3-yl)-4-

fluorophenoxyacetic acid). PPO-inhibiting herbicides also include oxadiazolone 

herbicides such as oxadiazon (3-[2,4-dichloro-5-(l-methylethoxy)phenyl]-5-(l,l-
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dimethylethyl)-l,3,4-oxadiazol-2(3H)-one) and oxadiargyl (5-/er/-butyl-3-[2,4-

dichloro-5-(prop-2-ynyloxy)phenyl]-l,3,4-oxadiazol-2(3//)-one). PPO-inhibiting 

herbicides further include thiadiazolone herbicides such as fluthiacet ([[2-chloro-

4-fluoro-5-[(tetrahydro-3-oxo-lH,3H-[l,3,4]thiadiazolo[3,4-a]pyridazin-l-

5 ylidene)amino]phenyl] thio]acetic acid); as well as those described in section III.4) 
of US2008254985 to Zagar and Sievernich (herein incorporated by reference in its 
entirety). 

[00186] Auxinic herbicides also find use in the compositions of the present 
invention. Auxinic herbicides include those comprising herbicidal active 

10 ingredients whose mode of action is as auxin mimics or auxin inhibitors 

(antiauxins). Examples of auxinic herbicides include, but are not limited to, 

picloram (4-amino-3,5,6-trichloropicolinic acid); dicamba (3,6-dichloro-2-

methoxybenzoic acid); clofibric acid ((p-chlorophenoxy)isobutyric acid); 2-(4-

chlorophenoxy)-2-methylpropanoic acid); benazolin (4-chloro-2-oxo-3-

15 benzothiazoleacetic acid; 4-chloro-2-oxobenzothiazolin-3-yl-acetic acid); TIB A 
(2,3,5-triiodobenozic acid); 2,3,6-TBA (2,3,6-trichlorobenzoic acid); triclopyr 
(3,5,6-trichloro-2-pyridyloxyacetic acid); quinclorac (3,7-dichloroquinoline-8-
carboxylic acid); and the auxin-mimicking or auxin-blocking phenoxy herbicides, 
for example, phenoxyacetic, phenoxypropionic, and phenoxybutyric herbicides, 

20 including: 2,4-D ((2,4-dichlorophenoxy)acetic acid), MCPA ((4-chloro-2-

methylphenoxy)acetic acid), 2,4-DB (4-(2,4-dichlorophenoxy)butyric acid), 2,4-

DEP (tris[2-(2,4-dichlorophenoxy)ethyl] phosphate), 4-CPA (4-

chlorophenoxyacetic acid), 2,4,5-T ((2,4,5-trichlorophenoxy)acetic acid), 

dichlorprop (2-(2,4-dichlorophenoxy)propanoic acid), fenoprop (2-(2,4,5-

25 trichlorophenoxy)propanoic acid), and mecoprop (2-(2-methyl-4-chloro-

phenoxy)propionic acid). 

[00187] Examples of combinations of agricultural compositions of the 

present invention include: imazapyr and imazapic; imazapyr and bentazon; 

imazapyr, imazapic, and bentazon; imazapyr and pyraclostrobin; imazapyr, 

30 imazapic, and pyraclostrobin; imazapyr and saflufenacil; imazapyr, imazapic, and 

saflufenacil; imazapic, saflufenacil, and glyphosate; imazapyr, imazapic, 
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saflufenacil, and glyphosate; imazapic and glyphosate; imazapyr and glyphosate; 

imazapyr, saflufenacil, and glyphosate; and saflufenacil and glyphosate. 

[00188] Prior to application, the herbicide, such as the AHAS-inhibiting 

herbicide, can be converted into the customary formulations, for example 

5 solutions, emulsions, suspensions, dusts, powders, pastes and granules. The 

use form depends on the particular intended purpose; in each case, it should ensure 

a fine and even distribution of the compound according to the invention. 

[00189] The formulations for use in the methods of the present invention can 
be prepared in any known manner, for example by extending the active compound 

10 with auxiliaries suitable for the formulation of agrochemicals, such as solvents and/or 

carriers, if desired emulsifiers, surfactants and dispersants, preservatives, 

antifoaming agents, anti-freezing agents, for seed treatment formulation also 

optionally colorants and/or binders and/or gelling agents. 

[00190] Examples of suitable solvents for use in the formulations include 
15 water, aromatic solvents (for example Solvesso products, xylene), paraffins (for 

example mineral oil fractions), alcohols (for example methanol, butanol, pentanol, 

benzyl alcohol), ketones (for example cyclohexanone, gamma-butyrolactone), 

pyrrolidones (NMP, NOP), acetates (glycol diacetate), glycols, fatty acid 

dimethylamides, fatty acids and fatty acid esters. Solvent mixtures can also be 

20 used. 

[00191] Examples of suitable carriers for use in the formulations of the 

present invention include ground natural minerals (for example kaolins, clays, 

talc, chalk) and ground synthetic minerals (for example highly disperse silica, 

silicates). 
25 [00192] Suitable emulsifiers for use in the formulations of the present 

invention include nonionic and anionic emulsifiers (for example polyoxyethylene 

fatty alcohol ethers, alkylsulfonates and arylsulfonates). 
[00193] Examples of dispersants for use in the formulations of the present 

invention include lignin-sulfite waste liquors and methyl cellulose. 

30 [00194] Suitable surfactants for use in the formulations of the present 

invention include alkali metal, alkaline earth metal and ammonium salts of 

lignosulfonic acid, naphthalenesulfonic acid, phenolsulfonic acid, 
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dibutylnaphthalenesulfonic acid, alkylarylsulfonates, alkyl sulfates, alkylsulfonates, 

fatty alcohol sulfates, fatty acids and sulfated fatty alcohol glycol ethers, furthermore 

condensates of sulfonated naphthalene and naphthalene derivatives with 

formaldehyde, condensates of naphthalene or of naphthalenesulfonic acid 

5 with phenol and formaldehyde, polyoxyethylene octylphenol ether, ethoxylated 
isooctylphenol, octylphenol, nonylphenol, alkylphenol polyglycol ethers, 
tributylphenyl polyglycol ether, tristearylphenyl polyglycol ether, alkylaryl 
polyether alcohols, alcohol and fatty alcohol ethylene oxide condensates, 
ethoxylated castor oil, polyoxyethylene alkyl ethers, ethoxylated 

10 polyoxypropylene, lauryl alcohol polyglycol ether acetal, sorbitol esters, 

lignosulfite waste liquors and methylcellulose. 

[00195] Substances which are suitable for the preparation of directly 

sprayable solutions, emulsions, pastes or oil dispersions are mineral oil fractions 

of medium to high boiling point, such as kerosene or diesel oil, furthermore coal tar 

15 oils and oils of vegetable or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, for example toluene, xylene, paraffin, tetrahydronaphthalene, 

alkylated naphthalenes or their derivatives, methanol, ethanol, propanol, butanol, 

cyclohexanol, cyclohexanone, isophorone, highly polar solvents, for example 

dimethyl sulfoxide, N-methylpyrrolidone or water. 

20 [00196] Also anti-freezing agents such as glycerin, ethylene glycol, propylene 

glycol and bactericides such as can be added to the formulation. 

[00197] Suitable antifoaming agents for use in the formulations of the present 
invention include for example antifoaming agents based on silicon or magnesium 

stearate. 

25 [00198] Suitable preservatives for use in the formulations of the present 

invention include, for example, dichlorophenol and 

benzylalcoholhemiformaldehyde. 

[00199] Seed Treatment formulations of the present invention can additionally 

include binders and optionally colorants. 

30 [00200] Binders can be added to the disclosed seed formuations to improve 

the adhesion of the active materials on the seeds after treatment. Suitable binders 

are block copolymers EO/PO surfactants but also polyvinylalcoholsl, 
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polyvinylpyrrolidones, polyaciylates, polymethacrylates, polybutenes, 

polyisobutylenes, polystyrene, polyethyleneamines, polyethyleneamides, 

polyethyleneimines (Lupasol®, Polymin®), polyethers, polyurethans, 

polyvinylacetate, tylose and copolymers derived from these polymers. 

5 [00201] Optionally, also colorants can be included in the formulation. 
Suitable colorants or dyes for seed treatment formulations are Rhodamin B, C.I. 

Pigment Red 112, C.I. Solvent Red 1, pigment blue 15:4, pigment blue 15:3, pigment 

blue 15:2, pigment blue 15:1, pigment blue 80, pigment yellow 1, pigment yellow 13, 

pigment red 112, pigment red 48:2, pigment red 48:1, pigment red 57:1, pigment red 

10 53:1, pigment orange 43, pigment orange 34, pigment orange 5, pigment green 36, 

pigment green 7, pigment white 6, pigment brown 25, basic violet 10, basic violet 

49, acid red 51, acid red 52, acid red 14, acid blue 9, acid yellow 23, basic red 10, 

basic red 108. 

[00202] An example of a suitable gelling agent is carrageen (Satiagel®). 

15 [00203] Powders, materials for spreading, and dustable products can be 
prepared by mixing or concomitantly grinding the active substances with a solid 

carrier. 

[00204] Granules, for example coated granules, impregnated granules and 

homogeneous granules, can be prepared by binding the active compounds to solid 

20 carriers. Examples of solid carriers are mineral earths such as silica gels, silicates, 

talc, kaolin, attaclay, limestone, lime, chalk, bole, loess, clay, dolomite, 
diatomaceous earth, calcium sulfate, magnesium sulfate, magnesium oxide, ground 

synthetic materials, fertilizers, such as, for example, ammonium sulfate, ammonium 

phosphate, ammonium nitrate, ureas, and products of vegetable origin, such as 

25 cereal meal, tree bark meal, wood meal and nutshell meal, cellulose powders 

and other solid carriers. 

[00205] In general, the formulations comprise from 0.01 to 95% by weight, 

preferably from 0.1 to 90% by weight, of the herbicide, for example, the AHAS-

inhibiting herbicide. The herbicides can be employed in a purity of from 90% to 

30 100%) by weight, preferably 95% to 100% by weight (according to NMR 

spectrum). For seed treatment purposes, respective formulations can be diluted 
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2-10 fold leading to concentrations in the ready to use preparations of 0.01 to 60% 

by weight active compound by weight, preferably 0.1 to 40% by weight. 

[00206] An AHAS-inhibiting herbicide of the present invention can be used 

as such, in the form of their formulations or the use forms prepared therefrom, for 

5 example in the form of directly sprayable solutions, powders, suspensions or 

dispersions, emulsions, oil dispersions, pastes, dustable products, materials for 

spreading, or granules, by means of spraying, atomizing, dusting, spreading or 

pouring. The use forms depend entirely on the intended purposes; they are intended 

to ensure in each case the finest possible distribution of the AHAS-inhibiting 

10 herbicide according to the invention. 

[00207] Aqueous use forms can be prepared from emulsion concentrates, 
pastes or wettable powders (sprayable powders, oil dispersions) by adding water. 
To prepare emulsions, pastes or oil dispersions, the substances, as such or dissolved 

in an oil or solvent, can be homogenized in water by means of a wetter, tackifier, 

15 dispersant or emulsifier. However, it is also possible to prepare concentrates 
composed of active substance, wetter, tackifier, dispersant or emulsifier and, if 

appropriate, solvent or oil, and such concentrates are suitable for dilution with 

water. 

[00208] The active compound concentrations in the ready-to-use 

20 preparations can be varied within relatively wide ranges. In general, they are 

from 0.0001 to 10%, preferably from 0.01 to 1% per weight. 

[00209] The AHAS-inhibiting herbicide of the present invention can also be 

used successfully in the ultra-low-volume process (ULV), it being possible to apply 
formulations comprising over 95% by weight of active compound, or even to apply 

25 the active compound without additives. 

[00210] The following are examples of AHAS-inhibiting herbicide 

formulations for use in the methods of the present invention: 
[00211] 1. Products for dilution with water for foliar applications. For 

seed treatment purposes, such products may be applied to the seed diluted or 

30 undiluted. 

[00212] A) Water-soluble concentrates (SL, LS) 
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Ten parts by weight of the AHAS-inhibiting herbicide are dissolved in 90 

parts by weight of water or a water-soluble solvent. As an alternative, 

wetters or other auxiliaries are added. The AHAS-inhibiting 

herbicide dissolves upon dilution with water, whereby a 

5 formulation with 10 % (w/w) of AHAS-inhibiting herbicide is 

obtained. 

[00213] B) Dispersible concentrates (DC) 

Twenty parts by weight of the AHAS-inhibiting herbicide are 

dissolved in 70 parts by weight of cyclohexanone with addition of 

10 10 parts by weight of a dispersant, for example 

polyvinylpyrrolidone. Dilution with water gives a dispersion, 

whereby a formulation with 20% (w/w) of AHAS-inhibiting herbicide 

is obtained. 

[00214] C) Emulsifiable concentrates (EC) 

15 Fifteen parts by weight of the AHAS-inhibiting herbicide are dissolved 

in 7 parts by weight of xylene with addition of calcium 

dodecylbenzenesulfonate and castor oil ethoxylate (in each case 5 parts 

by weight). Dilution with water gives an emulsion, whereby a 

formulation with 15% (w/w) of AHAS-inhibiting herbicide is obtained. 

20 [00215] D) Emulsions (EW, EO, ES) 

Twenty-five parts by weight of the AHAS-inhibiting herbicide are 

dissolved in 35 parts by weight of xylene with addition of calcium 

dodecylbenzenesulfonate and castor oil ethoxylate (in each case 5 parts 

by weight). This mixture is introduced into 30 parts by weight of water 

25 by means of an emulsifier machine (e.g. Ultraturrax) and made into a 

homogeneous emulsion. Dilution with water gives an emulsion, whereby 

a formulation with 25% (w/w) of AHAS-inhibiting herbicide is 

obtained. 

[00216] E) Suspensions (SC, OD, FS) 

30 In an agitated ball mill, 20 parts by weight of the AHAS-inhibiting 

herbicide are comminuted with addition of 10 parts by weight of 

dispersants, wetters and 70 parts by weight of water or of an organic 
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10 

15 

25 

30 

[00217] 

[00218] 

WS) 

solvent to give a fine AHAS-inhibiting herbicide suspension. Dilution 

with water gives a stable suspension of the AHAS-inhibiting herbicide, 

whereby a formulation with 20% (w/w) of AHAS-inhibiting herbicide is 

obtained. 

F) Water-dispersible granules and water-soluble granules (WG, SG) 

Fifty parts by weight of the AHAS-inhibiting herbicide are ground finely 

with addition of 50 parts by weight of dispersants and wetters and made 

as water-dispersible or water-soluble granules by means of technical 

appliances (for example extrusion, spray tower, fluidized bed). Dilution 

with water gives a stable dispersion or solution of the AHAS-inhibiting 

herbicide, whereby a formulation with 50% (w/w) of AHAS-inhibiting 

herbicide is obtained. 

G) Water-dispersible powders and water-soluble powders (WP, SP, SS, 

Seventy-five parts by weight of the AHAS-inhibiting herbicide are 

ground in a rotor-stator mill with addition of 25 parts by weight of 

dispersants, wetters and silica gel. Dilution with water gives a stable 

dispersion or solution of the AHAS-inhibiting herbicide, whereby a 

formulation with 75% (w/w) of AHAS-inhibiting herbicide is obtained. 

20 [00219] H) Gel-Formulation (GF) 

In an agitated ball mill, 20 parts by weight of the AHAS-inhibiting 

herbicide are comminuted with addition of 10 parts by weight of 

dispersants, 1 part by weight of a gelling agent wetters and 70 parts by 

weight of water or of an organic solvent to give a fine AHAS-inhibiting 

herbicide suspension. Dilution with water gives a stable suspension of 

the AHAS-inhibiting herbicide, whereby a formulation with 20% (w/w) 

of AHAS-inhibiting herbicide is obtained. This gel formulation is 

suitable for us as a seed treatment. 

[00220] 2. Products to be applied undiluted for foliar applications. For 

seed treatment purposes, such products may be applied to the seed diluted. 

[00221] A) Dustable powders (DP, DS) 
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Five parts by weight of the AHAS-inhibiting herbicide are ground 

finely and mixed intimately with 95 parts by weight of finely divided 

kaolin. This gives a dustable product having 5% (w/w) of AHAS-

inhibiting herbicide. 

5 [00222] B) Granules (GR, FG, GG, MG) 

One-half part by weight of the AHAS-inhibiting herbicide is ground 

finely and associated with 95.5 parts by weight of carriers, whereby a 

formulation with 0.5% (w/w) of AHAS-inhibiting herbicide is obtained. 

Current methods are extrusion, spray-drying or the fluidized bed. This 

10 gives granules to be applied undiluted for foliar use. 

[00223] Conventional seed treatment formulations include for example 

flowable concentrates FS, solutions LS, powders for dry treatment DS, water 

dispersible powders for sluny treatment WS, water-soluble powders SS and 

15 emulsion ES and EC and gel formulation GF. These formulations can be applied to 

the seed diluted or undiluted. Application to the seeds is carried out before sowing, 

or either directly on the seeds. 

[00224] In one embodiment an FS formulation is used for seed treatment. 

Typically, an FS formulation may comprise 1-800 g/1 of active ingredient, 1-200 g/1 

20 Surfactant, 0 to 200 g/1 antifreezing agent, 0 to 400 g/1 of binder, 0 to 200 g/1 of a 

pigment and up to 1 liter of a solvent, preferably water. 

[00225] For seed treatment, seeds of the event 127 soybean plants of the 

present invention are treated with herbicides, such as herbicides selected from the 

group consisting of AHAS-inhibiting herbicides such as amidosulfuron, 

25 azimsulfuron, bensulfiiron, chlorimuron, chlorsulfuron, cinosulfuron, 

cyclosulfamuron, ethametsulfuron, ethoxysulfuron, flazasulfuron, flupyrsulfuron, 

foramsulfuron, halosulfuron, imazosulfuron, iodosulfuron, mesosulfuron, 

metsulfuron, nicosulfuron, oxasulfuron, primisulfuron, prosulfuron, pyrazosulfuron, 

rimsulfuron, sulfometuron, sulfosulfuron, thifensulfuron, triasulfuron, tribenuron, 

30 trifloxysulfuron, triflusulfuron, tritosulfuron, imazamethabenz, imazamox, 

imazapic, imazapyr, imazaquin, imazethapyr, cloransulam, diclosulam, florasulam, 

flumetsulam, metosulam, penoxsulam, bispyribac, pyriminobac, 
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propoxycarbazone, flucarbazone, pyribenzoxim, pyriftalid, pyrithiobac, and 

mixtures thereof, or with a formulation comprising a AHAS-inhibiting 
herbicide. 

[00226] The term seed treatment comprises all suitable seed treatment 

5 techniques known in the art, such as seed dressing, seed coating, seed dusting, 

seed soaking, and seed pelleting. 

[00227] In accordance with one variant of the present invention, a further 

subject of the invention is a method of treating soil by the application, in particular 

into the seed drill: either of a granular formulation containing the AHAS-inhibiting 

10 herbicide as a composition/formulation (e.g., a granular formulation, with 

optionally one or more solid or liquid, agriculturally acceptable carriers and/or 

optionally with one or more agriculturally acceptable surfactants. This method is 
advantageously employed, for example, in seedbeds of cereals, maize, cotton, 

and sunflower. 

15 [00228] The present invention also comprises seeds coated with or 

containing with a seed treatment formulation comprising at least one AHAS-
inhibiting herbicide selected from the group consisting of amidosulfuron, 
azimsulfuron, bensulfuron, chlorimuron, chlorsulfuron, cinosulfuron, 
cyclosulfamuron, ethametsulfuron, ethoxysulfuron, flazasulfuron, flupyrsulfuron, 

20 foramsulfuron, halo sulfuron, imazosulfuron, iodosulfuron, mesosulfuron, 

metsulfuron, nicosulfuron, oxasulfuron, primisulfuron, prosulfuron, 

pyrazosulfuron, rimsulfuron, sulfometuron, sulfosulfuron, thifensulfuron, 

triasulfuron, tribenuron, trifloxysulfuron, triflusulfuron, tritosulfuron, 

imazamethabenz, imazamox, imazapic, imazapyr, imazaquin, imazethapyr, 

25 cloransulam, diclosulam, florasulam, flumetsulam, metosulam, penoxsulam, 

bispyribac, pyriminobac, propoxycarbazone, flucarbazone, pyribenzoxim, 

pyriftalid and pyrithiobac. 

[00229] The term "seed" embraces seeds and plant propagules of all kinds 

including but not limited to true seeds, seed pieces, suckers, corms, bulbs, fruit, 

30 tubers, cuttings, cut shoots and the like. In a preferred embodiment true seeds are 

employed. "True seed" refers to a ripened plant ovule containing an embryo, and 

enclosed within a seed coat or testa, as well as seed-like reproductive structures 
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that can contain these enclosed in a pericarp or shell, for example, as a caryopsis 

or achene. 
[00230] The term "coated with and/or containing" generally signifies that 

the active ingredient is for the most part on the surface of the propagation product 

5 at the time of application, although a greater or lesser part of the ingredient may 

penetrate into the propagation product, depending on the method of application. 

When the said propagation product is (re)planted, it may absorb the active 

ingredient. 

[00231] The seed treatment application with the AHAS-inhibiting herbicide or 

10 with a formulation comprising the AHAS-inhibiting herbicide is carried out by 

spraying or dusting the seeds before sowing of the plants and before emergence of 
the plants. 

[00232] In the treatment of seeds, the corresponding formulations are applied 

by treating the seeds with an effective amount of the AHAS-inhibiting herbicide or 

15 a formulation comprising the AHAS-inhibiting herbicide. Herein, the application 

rates are generally from 0.1 g to 10 kg of the a.i. (or of the mixture of a.i. or of the 

formulation) per 100 kg of seed, preferably from 1 g to 5 kg per 100 kg of seed, in 

particular from 1 g to 2.5 kg per 100 kg of seed. For specific crops such as lettuce 

the rate can be higher. 
20 [00233] Any herbicide formulation applied over the event 127 soybean plant 

can be prepared as a "tank-mix" composition. In such embodiments, each 

ingredient or a combination of ingredients can be stored separately from one 

another. The ingredients can then be mixed with one another prior to application. 

Typically, such mixing occurs shortly before application. In a tank-mix process, 
25 each ingredient, before mixing, typically is present in water or a suitable organic 

solvent. Methods and guidance for the preparation of such formulations are 

known in the art. 
[00234] The methods further allow for the development of herbicide 

combinations to be used with the event 127 soybean plants. In such methods, the 

30 environmental conditions in an area of cultivation are evaluated. Environmental 

conditions that can be evaluated include, but are not limited to, ground and surface 

water pollution concerns, intended use of the crop, crop tolerance, soil residuals, 
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weeds present in area of cultivation, soil texture, pH of soil, amount of organic 

matter in soil, application equipment, and tillage practices. Upon the evaluation of 

the environmental conditions, an effective amount of a combination of herbicides 

can be applied to the crop, crop part, seed of the crop or area of cultivation. 

5 [00235] In some embodiments, the herbicide applied to the event 127 

soybean plants serves to prevent the initiation of growth of susceptible weeds or 

undesired plants and/or serve to cause damage to weeds or undesired plants that 

are growing in the area of interest. In some embodiments, the herbicide or 

herbicide mixture exert these effects on weeds or undesired plants affecting crops 

10 that are subsequently planted in the area of interest (i.e., field or area of 

cultivation). In the methods, the application of the herbicide combination need not 
occur at the same time. So long as the field in which the crop is planted contains 

detectable amounts of the first herbicide and the second herbicide is applied at 

some time during the period in which the crop is in the area of cultivation, the crop 

15 is considered to have been treated with a mixture of herbicides according to the 
invention. Thus, the provided methods encompass applications of herbicide which 
are "preemergent," "postemergent," "preplant incorporation" and/or which involve 

seed treatment prior to planting. 

[00236] In addition, methods are provided for coating seeds of event 127 

20 soybean plants. The methods comprise coating a seed with an effective amount of 

an herbicide or a combination of herbicides (as disclosed elsewhere herein). The 

seeds can then be planted in an area of cultivation. Further provided are seeds of 

event 127 plants having a coating comprising an effective amount of an herbicide 

or a combination of herbicides (as disclosed elsewhere herein). 
25 [00237] "Preemergent" refers to an herbicide which is applied to an area of 

interest (e.g., a field or area of cultivation) before a plant emerges visibly from the 

soil and/or before germination of seed. "Postemergent" refers to an herbicide 
which is applied to an area after a plant emerges visibly from the soil. In some 

instances, the terms "preemergent" and "postemergent" are used with reference to 

30 a weed or undesired plant in an area of interest, and in some instances these terms 

are used with reference to a crop plant in an area of interest. When used with 

reference to a weed or undesired plant, these terms may apply to only a particular 
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type of weed or species of weed or undesired plant that is present or believed to be 

present in the area of interest. While any herbicide may be applied in a 

preemergent and/or postemergent treatment, some herbicides are known to be 

more effective in controlling a weed or weeds or undesired plants when applied 
5 either preemergence or postemergence. For example, rimsulfuron has both 

preemergence and postemergence activity, while other herbicides have 

predominately preemergence (metolachlor) or postemergence (glyphosate) 

activity. These properties of particular herbicides are known in the art and are 

readily determined by one of skill in the art. Further, one of skill in the art would 

10 readily be able to select appropriate herbicides and application times for use with 

the transgenic plants of the invention and/or on areas in which transgenic plants of 

the invention are to be planted. "Preplant incorporation" involves the 

incorporation of compounds into the soil prior to planting. 
[00238] Thus, improved methods of growing a crop and/or controlling 

15 weeds or undesired plants are provided such as, for example, "pre-planting burn 

down," where an area is treated with one or more herbicides prior to planting the 

crop of interest in order to better control weeds or undesired plants. Further 

provided are methods of growing a crop and/or controlling weeds or undesired 

plants which are "no-till" or "low-till" (also referred to as "reduced tillage"). In 

20 such methods, the soil is not cultivated or is cultivated less frequently during the 

growing cycle in comparison to traditional methods; these methods can save costs 

that would otherwise be incurred due to additional cultivation, including labor and 

fuel costs. 

[00239] The methods encompass the use of simultaneous and/or sequential 

25 applications of multiple classes of herbicides. In some embodiments, the methods 

involve treating a plant of the invention and/or an area of interest (e.g., a field or 

area of cultivation) and/or weed and/or undesired plant with just one herbicide or 

other chemical such as, for example, an imidazolinone herbicide. 

[00240] The time at which an herbicide is applied to an area of interest (and 

30 any plants therein) may be important in optimizing weed or undesired plant 

control. The time at which an herbicide is applied may be determined with 

reference to the size of plants and/or the stage of growth and/or development of 
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plants in the area of interest, e.g., crop plants or weeds or undesired plants growing 

in the area. The stages of growth and/or development of plants are known in the 

art. For example, soybean plants normally progress through vegetative growth 

stages known as VE (emergence), Vc (unifoliolate), Vj (first trifoliolate), and V2 to 

5 VN. Soybeans then switch to the reproductive growth phase in response to 

photoperiod cues; reproductive stages include Ri (beginning bloom), R2 (full 

bloom), R3 (beginning pod), R4 (full pod), R5 (beginning seed), R6 (full seed), R7 

(beginning maturity), and R8 (full maturity). Thus, for example, the time at which 

an herbicide or other chemical is applied to an area of interest in which plants are 

10 growing may be the time at which some or all of the plants in a particular area 

have reached at least a particular size and/or stage of growth and/or development, 

or the time at which some or all of the plants in a particular area have not yet 

reached a particular size and/or stage of growth and/or development. 

[00241] In some embodiments, the event 127 soybean plants show improved 
15 tolerance to postemergence herbicide treatments. For example, the event 127 

plants may be tolerant to higher doses of herbicide, tolerant to a broader range of 

herbicides (i.e., tolerance to more AHAS inhibitor chemistries), and/or may be 

tolerant to doses of herbicide applied at earlier or later times of development in 

comparison to an appropriate control plant. 

20 [00242] Different chemicals such as herbicides have different "residual" 
effects, i.e., different amounts of time for which treatment with the chemical or 
herbicide continues to have an effect on plants growing in the treated area. Such 

effects may be desirable or undesirable, depending on the desired future purpose 

of the treated area (e.g., field or area of cultivation). Thus, a crop rotation scheme 

25 may be chosen based on residual effects from treatments that will be used for each 

crop and their effect on the crop that will subsequently be grown in the same area. 

One of skill in the art is familiar with techniques that can be used to evaluate the 

residual effect of an herbicide; for example, herbicides that act to inhibit AHAS 

vaiy in their residual activity levels. Residual activities for various herbicides are 

30 known in the art, and are also known to vary with various environmental factors 

such as, for example, soil moisture levels, temperature, pH, and soil composition 

(texture and organic matter). The event 127 soybean plants find particular use in 
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methods of growing a crop where improved tolerance to residual activity of an 

herbicide is beneficial. 

[00243] In addition, the soybean event 127 plants of the present invention 

provide improved tolerance to treatment with additional chemicals used on crops 

5 in conjunction with herbicide treatments, such as safeners, adjuvants such as 

ammonium sulfonate, and crop oil concentrate, and the like. 

[00244] In addition, the disclosed methods can comprise the use of an 

AHAS-inhibiting herbicide or a mixture of herbicides, as well as, one or more 

other insecticides, fungicides, nematocides, bactericides, acaricides, growth 

10 regulators, chemosterilants, semiochemicals, repellents, attractants, pheromones, 

feeding stimulants or other biologically active compounds or entomopathogenic 

bacteria, virus, or fungi to form a multi-component mixture giving an even broader 

spectrum of agricultural protection. Examples of such agricultural protectants that 

can be used in methods include: insecticides such as abamectin, acephate, 

15 acetamiprid, amidoflumet (S-1955), avermectin, azadirachtin, azinphos-methyl, 

bifenthrin, bifenazate, buprofezin, carbofuran, cartap, chlorfenapyr, 

chlorfluazuron, chlorpyrifos, chlorpyrifos-methyl, chromafenozide, clothianidin, 

cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin, lambda-cyhalothrin, 

cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon, dieldrin, 

20 diflubenzuron, dimefluthrin, dimethoate, dinotefuran, diofenolan, emamectin, 
endosulfan, esfenvalerate, ethiprole, fenothiocarb, fenoxycarb, fenpropathrin, 
fenvalerate, fipronil, flonicamid, flubendiamide, flucythrinate, tau-fluvalinate, 
flufenerim (UR-50701), flufenoxuron, fonophos, halofenozide, hexaflumuron, 
hydramethylnon, imidacloprid, indoxacarb, isofenphos, lufenuron, malathion, 

25 metaflumizone, metaldehyde, methamidophos, methidathion, methomyl, 

methoprene, methoxychlor, metofluthrin, monocrotophos, methoxyfenozide, 

nitenpyram, nithiazine, novaluron, noviflumuron (XDE-007), oxamyl, parathion, 

parathion-methyl, permethrin, phorate, phosalone, phosmet, phosphamidon, 

pirimicarb, profenofos, profluthrin, pymetrozine, pyrafluprole, pyrethrin, 

30 pyridalyl, pyriprole, pyriproxyfen, rotenone, ryanodine, spinosad, spirodiclofen, 

spiromesifen (BSN 2060), spirotetramat, sulprofos, tebufenozide, teflubenzuron, 

tefluthrin, terbufos, tetrachlorvinphos, thiacloprid, thiamethoxam, thiodicarb, 
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thiosultap-sodium, tralomethrin, triazamate, trichlorfon and triflumuron; 

fungicides such as acibenzolar, aldimorph, amisulbrom, azaconazole, 

azoxystrobin, benalaxyl, benomyl, benthiavalicarb, benthiavalicarb-isopropyl, 

binomial, biphenyl, bitertanol, blasticidin-S, Bordeaux mixture (Tribasic copper 

5 sulfate), boscalid/nicobifen, bromuconazole, bupirimate, buthiobate, carboxin, 

carpropamid, captafol, captan, carbendazim, chloroneb, chlorothalonil, 

chlozolinate, clotrimazole, copper oxychloride, copper salts such as copper sulfate 

and copper hydroxide, cyazofamid, cyflunamid, cymoxanil, cyproconazole, 

cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran, diethofencarb, 

10 difenoconazole, dimethomorph, dimoxystrobin, diniconazole, diniconazole-M, 

dinocap, discostrobin, dithianon, dodemorph, dodine, econazole, etaconazole, 

edifenphos, epoxiconazole, ethaboxam, ethirimol, ethridiazole, famoxadone, 

fenamidone, fenarimol, fenbuconazole, fencaramid, fenfuram, fenhexamide, 

fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, fentin 

15 hydroxide, ferbam, ferfurazoate, ferimzone, fluazinam, fludioxonil, flumetover, 

fluopicolide, fluoxastrobin, fluquinconazole, fluquinconazole, flusilazole, 

flusulfamide, flutolanil, flutriafol, folpet, fosetyl-aluminum, fuberidazole, 

furalaxyl, furametapyr, hexaconazole, hymexazole, guazatine, imazalil, 

imibenconazole, iminoctadine, iodicarb, ipconazole, iprobenfos, iprodione, 
20 iprovalicarb, isoconazole, isoprothiolane, kasugamycin, kresoxim-methyl, 

mancozeb, mandipropamid, maneb, mapanipyrin, mefenoxam, mepronil, 

metalaxyl, metconazole, methasulfocarb, metiram, 

metominostrobin/fenominostrobin, mepanipyrim, metrafenone, miconazole, 

myclobutanil, neo-asozin (ferric methanearsonate), nuarimol, octhilinone, ofurace, 

25 orysastrobin, oxadixyl, oxolinic acid, oxpoconazole, oxycarboxin, paclobutrazol, 

penconazole, pencycuron, penthiopyrad, perfurazoate, phosphonic acid, phthalide, 

picobenzamid, picoxystrobin, polyoxin, probenazole, prochloraz, procymidone, 

propamocarb, propamocarb-hydrochloride, propiconazole, propineb, proquinazid, 

prothioconazole, pyraclostrobin, piyazophos, pyrifenox, pyrimethanil, pyrifenox, 

30 pyrolnitrine, pyroquilon, quinconazole, quinoxyfen, quintozene, silthiofam, 

simeconazole, spiroxamine, streptomycin, sulfur, tebuconazole, techrazene, 

tecloftalam, tecnazene, tetraconazole, thiabendazole, thifluzamide, thiophanate, 
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thiophanate-methyl, thiram, tiadinil, tolclofos-methyl, tolyfluanid, triadimefon, 

triadimenol, triarimol, triazoxide, tridemorph, trimoprhamide tricyclazole, 

trifloxystrobin, triforine, triticonazole, uniconazole, validamycin, vinclozolin, 

zineb, ziram, and zoxamide; nematocides such as aldicarb, oxamyl and 

5 fenamiphos; bactericides such as streptomycin; acaricides such as amitraz, 

chinomethionat, chlorobenzilate, cyhexatin, dicofol, dienochlor, etoxazole, 

fenazaquin, fenbutatin oxide, fenpropathrin, fenpyroximate, hexythiazox, 

propargite, pyridaben and tebufenpyrad; and biological agents including 

entomopathogenic bacteria, such as Bacillus thuringiensis subsp. Aizawai, 
10 Bacillus thuringiensis subsp. Kurstaki, and the encapsulated delta-endotoxins of 

Bacillus thuringiensis (e.g., Cellcap, MPV, MPVII); entomopathogenic fungi, such 

as green muscardine fungus; and entomopathogenic virus including baculovirus, 

nucleopolyhedro virus (NPV) such as HzNPV, AfNPV; and granulosis virus (GV) 

such as CpGV. The weight ratios of these various mixing partners to other 

15 compositions (e.g., herbicides) used in the methods typically are between 100:1 
and 1:100, or between 30:1 and 1:30, between 10:1 and 1:10, or between 4:1 and 

1:4. 
[00245] Further provided are compositions comprising a biologically 

effective amount of an AHAS-inhibiting herbicide of interest or a mixture of 

20 herbicides, and an effective amount of at least one additional biologically active 

compound or agent and can further comprise at least one of a surfactant, a solid 

diluent or a liquid diluent. Examples of such biologically active compounds or 

agents are: insecticides such as abamectin, acephate, acetamiprid, amidoflumet (S-

1955), avermectin, azadirachtin, azinphos-methyl, bifenthrin, binfenazate, 

25 buprofezin, carbofuran, chlorfenapyr, chlorfluazuron, chlorpyrifos, chlorpyrifos-

methyl, chromafenozide, clothianidin, cyfluthrin, beta-cyfluthrin, cyhalothrin, 

lambda-cyhalothrin, cypermethrin, cyromazine, deltamethrin, diafenthiuron, 

diazinon, diflubenzuron, dimethoate, diofenolan, emamectin, endosulfan, 

esfenvalerate, ethiprole, fenothicarb, fenoxycarb, fenpropathrin, fenvalerate, 

30 fipronil, flonicamid, flucythrinate, tau-fluvalinate, flufenerim (UR-50701), 

flufenoxuron, fonophos, halofenozide, hexaflumuron, imidacloprid, indoxacarb, 

isofenphos, lufenuron, malathion, metaldehyde, methamidophos, methidathion, 
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methomyl, methoprene, methoxychlor, monocrotophos, methoxyfenozide, 

nithiazin, novaluron, noviflumuron (XDE-007), oxamyl, parathion, parathion-

methyl, permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, 

profenofos, pymetrozine, pyridalyl, pyriproxyfen, rotenone, spinosad, spiromesifin 

5 (BSN 2060), sulprofos, tebufenozide, teflubenzuron, tefluthrin, terbufos, 

tetrachlorvinphos, thiacloprid, thiamethoxam, thiodicarb, thiosultap-sodium, 

tralomethrin, trichlorfon and triflumuron; fungicides such as acibenzolar, 

azoxystrobin, benomyl, blasticidin-S, Bordeaux mixture (tribasic copper sulfate), 

bromuconazole, carpropamid, captafol, captan, carbendazim, chloroneb, 

10 chlorothalonil, copper oxychloride, copper salts, cyflufenamid, cymoxanil, 
cyproconazole, cyprodinil, (S)-3,5-dichloro-N-(3-chloro-l-ethyl-l-methyl-2-
oxopropyl)-4-methylbenzam- ide (RH 7281), diclocymet (S-2900), diclomezine, 
dicloran, difenoconazole, (S)-3,5-dihydro-5-methyl-2-(methylthio)-5-phenyl-3-
(phenyl-amino)-4H-imid- azol-4-one (RP 407213), dimethomorph, dimoxystrobin, 

15 diniconazole, diniconazole-M, dodine, edifenphos, epoxiconazole, famoxadone, 

fenamidone, fenarimol, fenbuconazole, fencaramid (SZX0722), fenpiclonil, 

fenpropidin, fenpropimorph, fentin acetate, fentin hydroxide, fluazinam, 

fludioxonil, flumetover (RPA 403397), flumorf/flumorlin (SYP-L190), 

fluoxastrobin (HEC 5725), fluquinconazole, flusilazole, flutolanil, flutriafol, 

20 folpet, fosetyl-aluminum, furalaxyl, furametapyr (S-82658), hexaconazole, 

ipconazole, iprobenfos, iprodione, isoprothiolane, kasugamycin, kresoxim-methyl, 

mancozeb, maneb, mefenoxam, mepronil, metalaxyl, metconazole, metomino-

strobin/fenominostrobin (SSF-126), metrafenone (AC375839), myclobutanil, neo-

asozin (ferric methane-arsonate), nicobifen (BAS 510), orysastrobin, oxadixyl, 
25 penconazole, pencycuron, probenazole, prochloraz, propamocarb, propiconazole, 

proquinazid (DPX-KQ926), prothioconazole (JAU 6476), pyrifenox, 

pyraclostrobin, pyrimethanil, pyroquilon, quinoxyfen, spiroxamine, sulfur, 

tebuconazole, tetraconazole, thiabendazole, thifluzamide, thiophanate-methyl, 

thiram, tiadinil, triadimefon, triadimenol, tricyclazole, trifloxystrobin, 

30 triticonazole, validamycin and vinclozolin; nematocides such as aldicarb, oxamyl 

and fenamiphos; bactericides such as streptomycin; acaricides such as amitraz, 

chinomethionat, chlorobenzilate, cyhexatin, dicofol, dienochlor, etoxazole, 
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fenazaquin, fenbutatin oxide, fenpropathrin, fenpyroximate, hexythiazox, 

propargite, pyridaben and tebufenpyrad; and biological agents including 

entomopathogenic bacteria, such as Bacillus thuringiensis subsp. Aizawai, 

Bacillus thuringiensis subsp. Kurstaki, and the encapsulated delta-endotoxins of 

5 Bacillus thuringiensis (e.g., Cellcap, MPV, MPVII); entomopathogenic fungi, such 

as green muscardine fungus; and entomopathogenic virus including baculovirus, 

nucleopolyhedro virus (NPV) such as HzNPV, AfNPV; and granulosis virus (GV) 

such as CpGV. Methods may also comprise the use of plants genetically 

transformed to express proteins toxic to invertebrate pests (such as Bacillus 

10 thuringiensis delta-endotoxins). In such embodiments, the effect of exogenously 

applied invertebrate pest control compounds may be synergistic with the expressed 

toxin proteins. 

[00246] Thus, the methods can employ an AHAS-inhibiting herbicide or 

AHAS-inhibiting herbicide combination and may further comprise the use of 
15 insecticides and/or fungicides, and/or other agricultural chemicals such as 

fertilizers. The use of such combined treatments can broaden the spectrum of 

activity against additional weed species and suppress the proliferation of any 

resistant biotypes. 

[00247] Embodiments are further defined in the following Examples. It 

20 should be understood that these Examples are given by way of illustration only. 

From the above discussion and these Examples, one skilled in the art can ascertain 

the essential characteristics, and without departing from the spirit and scope 

thereof, can make various changes and modifications of the embodiments of the 

invention to adapt it to various usages and conditions. Thus, various modifications 
25 of the embodiments of the invention, in addition to those shown and described 

herein, will be apparent to those skilled in the art from the foregoing description. 

Such modifications are also intended to fall within the scope of the appended 

claims. 
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EXAMPLES 

Example 1: Preparation of Transgenic Plants 
[00248] Transgenic soybean (Glycine max L.) plants were developed using a 

5 linearized fragment (Pvull) of DNA from plasmid pAC321 containing a mutant 

acetohydroxyacid synthase large subunit {AHASL) coding sequence providing 

resistance to imidazaolinone herbicides. The pAC321 plasmid contains a mutated 

Arabidopsis thaliana AHASL gene {csrl-2) coding sequence having an asparagine 
at a position corresponding to position 653, rather than the native serine (S653N). 

10 The AHAS (S653N) coding sequence is under the control of the native A. thaliana 

AHAS promoter sequence and transcription termination sequence. See, e.g. U.S. 

Publication No. 2005/0034187, the entirety of which is hereby incorporated by 

reference. The PvuII fragment includes the Arabidopsis AHASL promoter, the 

herbicide-tolerant Arabidopsis AHASLl {csrl-2) coding sequence and the 
15 Arabidopsis AHASL terminator. This promoter, coding sequence and terminator 

cassette is referred to herein as the csrl-2 cassette. 

[00249] Embryogenic axis tissue derived from the apical meristem of a 

single soybean seed of the commercial variety "Conquista" was used for biolistic 

transformation. Biolistic transformation (microprojectile or particle 

20 bombardment) (Aragao, F. J. L., et al., Theor. Appl. Genet. 1996; 93:142-150) was 

used to produce soybean transformation events containing the csrl-2 gene. Prior 

to bombardment, DNA containing the csrl-2 gene fragment was precipitated onto 

microscopic gold particles. The precipitated DNA and particles were then placed 
onto a plastic macrocarrier and accelerated at high velocity such that a stopping 

25 screen retained the macrocarrier. The particles with DNA were permitted to 

continue their flight and eventual penetration and incorporation into the soybean 

plant cells. Bombarded cells were transferred to a selective media containing the 

equivalent of 50 g ai/ha imazapyr, an imidazolinone herbicide, and only those cells 

transformed with the csrl-2 gene continued to grow. From this process a tolerant 

30 TO plant was identified and named Soybean event 127 (Table 1). 
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Example 2: Line Development 

[00250] The initial transformant of soybean event 127 was maintained by 

self-crossing ("selfing") to the T4 generation as provided in Table 1 below. 

5 Table 1: Early generation development of soybean event 127 

Generation Selection criteria Material Selected to advance 

TO 50 g ai/ha imazapyr T1 seed from 1 TO plant 

T1 100 g ai/ha imazapyr Bulk T2 seed from 3 T1 plants 

T2 100 g ai/ha imazapyr T3 seed from 10 individual T2 plants 

T3 100 g ai/ha imazapyr Bulk T4 seed from 10 T3 plants per each of 

10 T2:3 families (E01 through E10) 

T4 50 T4 seeds from each o: ~the 9 T2:3 families 

[00251] Genetic analysis of seeds from nine T3 plants (E01, E02, E03, E04, 

E05, E06, E07, E09, and E10) revealed that transgene segregation did not always 

follow simple Mendelian patterns, suggesting that there more than one active 

10 locus. The T4 progeny from T3 plants (E09, E10, and E05) that exhibited 

Medelian segregation for tolerance to imazapyr and which had a normal 

phenotype were crossed to non-transgenic varieties (BRS137, Conquista, and 

BR97-7066) to develop four populations (Table 2, Figure 2). 

15 Table 2: Development and identification of soybean populations containing event 127 

Cross F1 F2 F3 F4 F5 

V03-541 

V2-1 P9-1 V03-565 to 567 

V03-542 

T4-E09 V2-2 P9-2 V03-568 to 570 

X F1 IMI01P1 V03-543 
BRS 137 V3-1 P9-3 V03-571 to 573 

V03-545 

V9-1 P35-3 V03-575 to 576 

IMI245 V288 (211) V03-546 V03-602 to 611 
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T4-E10 

X 

Conquista 

F1 IMI209 V283 (193) V03-551 V03-586 to 601 

T4-E05 

X 

BR97-7066 

F1 IMI63 

V03-447 V03-613 T4-E05 

X 

BR97-7066 

F1 IMI63 

V03-448 

V03-614 

T4-E05 

X 

BR97-7066 

F1 IMI63 

V03-448 V03-615 

T4-E09 

X 

Conquista 

F1 IMI141 

V259 (125) V03-547 

T4-E09 

X 

Conquista 

F1 IMI141 

V260 (126) V03-548 T4-E09 

X 

Conquista 

F1 IMI141 V261 (131) V03-549 

T4-E09 

X 

Conquista 

F1 IMI141 

V261 (130) V03-550 

T4-E09 

X 

Conquista 

F1 IMI141 

V260 (128) V03-563 

[00252] In the F2 and F3 generations, families and individual plants were 

selected that had a normal phenotype and tolerance to imazapyr in the greenhouse. 

The segregation pattern (38 tolerant: 13 intolerant) for tolerance to imazapyr (100 g 

5 ai/ha) in the F2 population of a cross between transgenic Conquista (T4-E10) x 
nontransgenic Conquista showed that a single dominant gene in transgenic line 
V03-603 (CV-603), containing event 127, controls tolerance to imazapyr. 

[00253] Subsequent field trials using F4 and/or F5 lines from each of four 
crosses (Table 2)support the selection of the line V03-603, containing event 127 as 

10 the elite soybean line for subsequent analysis and development. The field trials 

were planted in four locations using a randomized complete block design with 

three replications and a split-plot treatment design. Entries were whole plots and 

imazapyr application rates (0, 70, 240, or 280 g ai/ha) were subplots. Plants were 

sprayed 18-21 days after planting and evaluated 14 days after application. Plants 

15 were evaluated for percent injury (0=no dead plants in plot to 100= all plants dead 

in plot). Additional data collected included plant height, seed yield, seed size, 

days to flowering and days to maturity. 
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Example 3: Molecular Characterization 

5 A: DNA and RNA Isolation and Quantitation Methods 

[00254] DNA was isolated from soybean leaf tissue via a modified cetyl 

trimethyl ammonium bromide (CTAB) method (Carlson et al., 1991). Silica gel-

desiccated leaf tissue was frozen with liquid nitrogen and ground with an 

Autogrinder (Autogen; Holliston, MA). The ground tissue was incubated with 

10 preheated extraction buffer consisting of 2% (w/v) CTAB, 100 mM Tris-HCl, 1.4 

M NaCl, 1% (w/v) polyvinylpyrrolidone (PVP), 20 mM ethylenediamine 

tetraacetic acid (EDTA), pH 9.5 (5 ml/60 mg dried leaf tissue) and p-

mercaptoethanol (10 |J.l/ml buffer) at 74°C for 20 min. After centrifugation at 

2440 x g for 10 min, the supernatant was extracted twice with an equal volume of 

15 chloroform/isoamyl alcohol (24:1). DNA was precipitated with 0.7 volume of 

isopropanol and dissolved in TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0) 

with 0.5 mg/ml RNase A (Invitrogen; Carlsbad, CA) added to a final concentration 

of about 500 ng/pl The isolated DNA was quantified with Hoechst 33258 dye 

(Invitrogen) with calf thymus DNA (Invitrogen) used as the DNA standard on a 

20 Packard FluoroCount™ BF10000 Microplate Fluorometer (Packard Instrument 

Company; Meriden, CT) according to the fluorometer user manual. 

[00255] Total RNA was extracted from silica gel-desiccated young leaves 

derived from F7 and F8 generation plants of Event 127 and from leaves of the 

non-transgenic parental soybean variety Conquista with the Qiagen RNeasy Mini 

25 Kit (Qiagen; Valencia, CA). About 25 mg of silica gel-desiccated leaf tissue was 

frozen with liquid nitrogen and ground with an Autogrinder. The total RNA 

isolation procedure was carried out according to the manufacturer's directions. 

On-column DNase digestion was performed with RNase-Free DNase (Qiagen) to 

eliminate any soybean genomic DNA from the total RNA preparation according to 

30 the recommendation in the RNeasy Mini Kit user manual. The isolated RNA was 

quantitated by measuring the absorbance at 260 nm using a BioMate™ 3 

spectrophotometer (Thermo Electron Corporation; Waltham, MA). 
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B: Probe isolation and labeling methods. 

[00256] The location of DNA fragments used as transgene probes are 

5 indicated in Figure IB. The vector backbone probes are indicated in Figure 5C. 

PCR primers for use in generating the identified transgene and vector probes are 

provided in Table 3 below. Together these 5 overlapping probes span the entire 

plasmid. Specifically, probe 1 spans the AHASL promoter region, probe 2 the 

csrl-2 coding sequence, probe 3 thQ AHASL terminator region, and probes 4 and 5 

10 together cover the complete vector backbone (VB). The probe DNA fragments 

were generated by PCR amplification using plasmid pAC321 as a template. The 

probes (25 - 50 ng each) were radiolabeled with 50 (iCi of (a-32P)-dCTP (3000 

Ci/mmol) (MP Biomedicals; Irvine, CA) using the Rediprime™ II DNA Labeling 

System (Amersham; Piscataway, NJ) according to the manufacturer's instructions. 

15 The labeled probes were purified with a Spin-X® Centrifuge Tube Filter (Corning 

Costar Corporation; Acton, MA). 

20 Table 6: Primers Used to Generate Probes for Southern Blot Analysis 

Purpos 
e Direction Primer Sequence 5'-3' 

Position (SEQ 
ID NO: 1) 

SEQ ID 
NO: 

Probe 1 
5' UTR 

Forward TGCGTTATCCCCTGATTCTG 8261-8280 7 
Reverse T GTT GGGGTTT AGGG AG 2597-2613 8 

Probe 2 
AHASL 

Forward CGAAGGCTCAATCACAAATAC 2269-2289 9 
Reverse AGC AGGC AGAT C A AC A AC 4604-4621 10 

Probe 3 
3'UTR 

Forward GAACATGTGTTGCCGATGAT 4416-4435 11 
Reverse CGCAACTGTTGGGAAGGG 5949-5966 12 

Probe 4 
VPl 

Forward GTTTT AC A ACGTCGT GACT G 5839-5858 13 
Reverse CGGTTAGCTCCTTCGGTC 6997-7014 14 

Probe 5 
VP2 

Forward CACTGCGGCCAACTTACT 6962-6979 15 
Reverse CTTGGC GTA AT CAT GGT C 8592-8609 16 

C: Copy Number, Insert Integrity and Stability. 
25 

[00257] Southern blot analyses were used to determine the number of copies 

and the integrity of the csrl-2 expression cassette as well as to confirm the 

absence of plasmid backbone in Event 127. Restriction enzymes Ncol, Spel and 
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Xbal were used to digest genomic DNA obtained from an event 127 plant and 

non-transgenic control Conquista. The pAC321 PvuII transformation fragment 

was aligned with the soybean event 127 insert in Figure 3. The PvuII fragment 

from plasmid pAC321 that was used to transform soybean is shown in the upper 

5 portion of Figure 3. Parts of this fragment that are not contained within the 

transgene insert in Soybean Event 127 are indicated by boxes filled with diagonal 

stripes. Characteristics of the transgene insert and the flanking genomic soybean 

DNA in Soybean Event 127 are shown in the lower portion of the figure. The 

DNA between the vertical dotted lines that are drawn between the maps of the 

10 PvuII transformation fragment and the transgene insertion region is common to 

both DNA fragments. Restriction sites relevant to the Southern blot analysis are 

indicated. The numbering system of the PvuII transformation fragment 

corresponds to that of the pAC321 plasmid map in Figure 1. The numbering 
system for the Soybean Event 127 insert corresponds to that in Figure 8, where #1 

15 is the first nucleotide at the 5' end of the soybean genomic flanking sequence 

(flanking sequences indicated by gray boxes). A single Ncol restriction site in the 

csrl-2 cassette is located at the 5' end of the csrl-2 coding sequence and digestion 

of genomic DNA of Event 127 with Ncol was predicted to generate two fragments 

that contain DNA from the csrl-2 cassette. Both fragments are defined by the 
20 Ncol site in the csrl-2 cassette and by the nearest Ncol sites in the flanking 

soybean genomic sequence. There is one Spel restriction site in the 5' flanking 

soybean genomic sequence and two Spel restriction sites downstream of the 

AHASL 3' UTR in event 127. The Xbal restriction sites flank the complete csrl-2 
expression cassette. The number and sizes of the DNA fragments expected to be 

25 detected by Southern hybridization are listed in Table 7 below. 
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Table 7: The number and sizes of the DNA fragments expected to be detected by 
Southern hybridization 

Predicted 
Predicted Fragment 
Fragment Observed Size from Observed 
Size from Event 127 Plasmid Plasmid 

Restriction Event 127 Fragment pAC321 Fragment 
Figure Probe Enzyme Insert (bp)a Size (bp) Size 

Ncol >2760 -4500 8669 -9000 

4A 5' UTR Spel 

Xbal 

4352 

10242 

_ -4400 

-10000 

8292 

2958 

-8500 
-5500 
-3000 

Ncol >7896 -9000 8669 -9000 

4B AHAS Spel 4352 
885 

-4400 
-800c 8292 -8500 

Xbal 10242 -10000 5711 -5500 
Need >7896 -9000 8669 

8292 
-9000 

AC 3' UTR Spel 4352 -4400 280 
97 

-8500 

Xbal 10242 -10000 571 lb 

2958 
-5500 
-3000 

Ncol none none 8669 -9000 
5A VPl Spel none none 8292 -8500 

Xbal none none 2958 -3000 
Ncol none none 8669 -9000 

5B VP2 Spel none none 8292 8500 
Xbal none none 2958 -3000 

aThe predicted fragment size is estimated based on the cloned insert and flanking sequences in Event 
127. 

5 bThe 5' UTR probe and the 3' UTR probe each overlap a Xbal site and therefore hybridize to both 
Xbal fragments of the plasmid. 
cSequence analysis of the Event 127 insert indicates that a small portion of the csrl-2 coding region 
was duplicated immediately upstream of the 3' transgene integration site, confirming the identity of the 
800 bp band seen in these Southern blots. 

[00258] The predicted fragment sizes are estimated based on the cloned 

insert and flanking sequences in event 127 plants. The 5' UTR probe and the 3' 

UTR probe each overlap an Xbal site and therefore hybridize to both Xbal 

15 fragments of the plasmid pAC321 (marked with dots in lane 11 of Figures 4 A and 

4C). The sequence analysis of the event 127 region indicated that a small portion 

of the csrl-2 coding region was duplicated immediately upstream of the 3' 

transgene integration site, confirming the identity of the 800 bp band identified in 

the Southern blot results. 
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[00259] Genomic DNA (7 p.g) from the F8 generation of Event 127 and 

from the non-transgenic control Conquista was digested overnight in a volume of 

40 ^1 with the restriction enzymes listed above (8 units/jig DNA) under the 

conditions specified by the enzyme manufacturers (New England Biolabs; 

5 Ipswich, MA; or Amersham). Restriction digests were separated by 

electrophoresis in 10 cm long 0.8% agarose gels. The DNA was further 

fragmented by soaking the gels in 0.25 N HC1 for about 20 min and were 

denatured with 0.4 N NaOH for about 30 min. The gels were rinsed with 2X 
NaCl/sodium citrate solution (SSC) and the denatured DNA was transferred onto 

10 Hybond N+ nylon membrane (Amersham) using 0.4 N NaOH as a transfer buffer. 

Southern hybridization was carried out according to Sambrook et al. (1989). The 
membranes were prehybridized at 65°C for 2-4 h and hybridized at 65°C overnight 
in 20 - 30 ml (about 0.2 ml/cm2) of hybridization buffer (2x SSC, 0.6% SDS, 50 

mM Na2HP04 lxDenhardt's solution, 2.5 mM EDTA, 5% dextran sulfate, pH 
15 7.2) in a Hybaid MAXI 14 Hybridization Oven (Thermo Electron Corporation). 

After hybridization, the membranes were washed with 2x SSC, 0.5% SDS (1 

ml/cm2) at room temperature for 15 min, 2x SSC, 0.1% SDS (4 ml/cm2) at 65°C 

for 30 min, and finally with O.lx SSC, 0.1% SDS (4 ml/cm2) at 65°C for 15 min. 

After washing, the membranes were wrapped in plastic wrap and exposed to 

20 Hyperfilm™ MP film (Amersham) for 2-5 days, depending on the radioactive 
signal intensity, in cassettes with intensifying screens at -80°C. 

[00260] Southern blot analyses were also conducted as described above to 

monitor the stability of the insert across multiple generations. Plant material was 
obtained from the T4, F4, F8 and F9 generations (Figure 2). Genomic DNA from 

25 these samples was digested with Ncol and Spel (as described above) and Southern 

blot analysis was carried out as described above. 

[00261] The copy number of the insert in Event 127 was evaluated by 

Southern blot analysis of genomic DNA from Event 127 F8 generation plants 

digested with Ncol, Spel and Xbal restriction enzymes using the method described 

30 above. 

[00262] The results of the Southern blot analyses are provided in Figures 

4A, 4B, and 4C. Genomic DNA of non-transgenic soybean variety Conquista 
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(lanes 1, 5 and 9); Conquista spiked with 1- (lanes 2, 6 and 10); or 2-genome copy 

equivalents of pAC321 (lanes 3, 7 and 11); and genomic DNA of Soybean Event 

127 from the F8 generation (lanes 4, 8 and 12) were digested with Ncol (1-4), 

Spel (5-8) and Xbal (9-12) restriction enzymes as described. Blots were 

5 hybridized with probe 5' UTR (Figure 4 A), probe AHAS (Figure 4 B) and probe 

3' UTR (Figure 4 C). The first and last lanes (labeled M) contain a X/Hindlll 

ladder; band sizes are indicated in kilobases. Figure 4 D indicates regions of 

homology between the Southern hybridization probes and the Event 127 insert. 

The arrow in Figure 4 B indicates an approximately 885 bp Spel fragment 
10 containing an additional 376 bp fragment of csrl-2 present in Event 127 at the 3' 

flanking sequence junction. 
[00263] Non-transgenic Conquista DNA digested with all three restriction 

enzymes and hybridized with the three probes did not show any signal, indicating 

that neither the endogenous soybean AHASL gene nor the endogenous soybean 

15 Sec61 j subunit gene are detected at the Southern blot stringency conditions used 

(Figure 4, lanes 1, 5 and 9). DNA samples from Event 127 F8 generation treated 

with the different enzyme and probe combinations all gave single bands (Figure 

4A, B, and C, lanes 4, 8 and 12) except for the Spel digest hybridized with the 

AHASL coding sequence probe, which had an additional small band of about 800 
20 bp (Figure 4B, lane 8, arrow). This ^/W&L-hybridizing 800 bp Spel fragment is 

consistent with the observation that a small fragment of the AHASL coding 

sequence being repeated at the 3' flanking sequence junction in Event 127 (see 

section on Complete Sequence; Example 3E). All major bands had signal 
intensities roughly similar to the one-genome copy equivalent of pAC321. 

25 [00264] Genomic DNA from Event 127 that was digested with Ncol and 

probed with At AHASL 5' UTR produced a hybridizing band approximately 4.5 kb 

in size. The size of this band is consistent with the production of a single DNA 
fragment defined by the Ncol site within the insert (nt 2761, Figure 4D) and an 
Ncol site approximately 4.5 kb upstream in the 5' genomic soybean flanking 

30 sequence. The same digest probed with either the AtAHASL coding sequence or 

AtAHASL 3'UTR produced a hybridizing band approximately 9.0 kb in size. The 

size of this band is consistent with a single DNA fragment defined by the Ncol site 
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in the insert (nt 2761, Figure 4D) and an Ncol site approximately 9.0 kb 

downstream in the 3' soybean genomic flanking sequence. 
[00265] Digestion of Event 127 genomic DNA with Spel and probed with 

At AHASL 5' UTR produced a hybridizing band of approximate size 4.4 kb. This 

5 is consistent with the production of a single DNA fragment from a Spel site in the 

insert (nt 5620, Figure 4 D) and a Spel restriction site approximately 4.4 kb 

upstream in the 5' DNA flanking sequence of the soybean genome (nt 1268, 

Figure 4 D). The presence of this upstream Spel site was confirmed in the 

analysis of the 5' flanking sequence of event 127 (See, section on Flanking 

10 sequence; Example 3D). The same digest probed with either the At AHASL 

coding sequence or the At AHASL 3' UTR also produced a 4.4 kb hybridizing 

band corresponding to the same fragment described above. In addition, a 

hybridizing band of approximate size 0.8 kb was detected when the Spel digest 

was probed with At AHASL coding sequence, consistent with a single Spel DNA 

15 fragment containing the 376 bp segment of the csrl-2 gene at the 3' flanking DNA 

sequence junction. This hybridizing fragment was produced from the Spel site in 
the DNA insert and a Spel site 0.8 kb downstream in the soybean genome (nt 5620 

- 6505, Figure 4 D). The 0.8 kb hybridizing band was not detected by the At 

AHASL 3' UTR probe, indicating that At AHASL 3' UTR DNA was not included 

20 in the 0.8 kb fragment, and the Spel nt 5620 site in the insert is adjacent to the 376 

bp segment of the csrl-2 gene. Therefore, Spel restriction enzyme sites at 

nucleotide 5622 and 5719 in the linear PvuII fragment of plasmid pAC321 used 

for transformation (shown in Figure IB) were not included in the DNA insert in 

the event 127 genome. This was confirmed by DNA sequence analysis of the 

25 DNA insert (See, Complete Sequence section; Example 3E). The smaller 

predicted Spel fragments of 280 and 97 bp in the pAC321-spiked controls would 

produce signal below the level of detection using this method. 

[00266] Event 127 genomic DNA when digested with Xbal and probed with 

At AHASL 5' UTR shows a single hybridizing band of approximate size 10 kb. 

30 Based on the positions of the Xbal restriction sites in the linear DNA used for 

transformation (Figure IB), a hybridizing band of approximately 5.7 kb was 

expected, produced from within the DNA insert in the event 127 genome. 
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However, DNA sequence analysis of the DNA insert in event 127 showed that 

neither of the Xbal restriction sites in the linear transformation DNA was included 

in the DNA insert (See, section on Complete Sequence; Example 3E). Therefore, 

the 10 kb hybridizing band was produced from Xbal restriction sites within the 5' 

5 and 3' DNA sequences flanking the insert (nt 410 and 10652, Figure 4D). 

Accordingly, the same digest probed with either the At AHASL coding sequence or 

At AHASL 3' UTR produced the same 10 kb hybridizing band corresponding to 

the same DNA fragment described above. 

[00267] Analysis of the number and size of all hybridizing bands on the 

10 Southern blots shown in Figure 4 is consistent with the integration of a single 

DNA insert in the event 127 soybean genome containing a single functional copy 

of the csrl-2 gene, as well as coding sequences for the protein SEC61y on the 5' 

end of the csrl-2 gene, and a single DNA fragment containing a 376 bp segment 

of the csrl-2 gene at the 3' end of the insert. 

15 [00268] Although the transformation was carried out with the PvuII 

restriction fragment of pAC321 that did not include vector backbone DNA, 

Southern blot studies were conducted to confirm the absence of plasmid pAC321 

vector DNA in the event 127 genome. In order to determine whether there was 

any vector backbone integrated in Event 127, the same set of blots used for 

20 Southern analysis described above (Figure 4) was hybridized with two vector 

backbone-specific probes (Figure 5). As expected, no hybridizing bands were 

detected in lanes containing non-transgenic Conquista genomic DNA. Non-

transgenic Conquista genomic DNA spiked with one- or two-genome copy 

equivalents of transformation plasmid pAC321 showed hybridizing bands of the 

25 expected sizes (Table 7). The blot was hybridized with probe VPl (Figure 5 A) and 

probe VP2 (Figure 5 B). No hybridizing bands were detected in event 127 F8 

generation DNA, indicating that no vector backbone DNA was integrated into the 

soybean genome in this event. Figure 5 C indicates the positions of probes VPl and 

VP2 relative to the components of pAC321. 

30 [00269] In order to determine the stability of the insert in event 127, DNA 

samples from four different generations, T4, F4, F8 and F9, (Figure 2) were 

subjected to Southern blot analysis. Genomic DNA samples were digested with 
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Ncol and Spel and probed with either the At AHASL 5' UTR, AtAHASL coding 

sequence or At AHASL 3' UTR probes spanning the entire DNA fragment used for 

transformation (Figure IB). The combination of these restriction enzymes and 

probes provides a unique fingerprint for the DNA insert in event 127 (Figure 4). 

5 Non-transgenic Conquista genomic DNA was used as a negative control and 

Conquista spiked with one- and two-genome copy equivalents of pAC321 was 

used as a positive control (Figure 6). Multiple bands from event 127 T4 

generation DNA digested with either Ncol or Spel were detected with all three 

probes, indicating that the T4 generation contains multiple copies of the csrl-2 

10 cassette. However, DNA from the F4, F8 and F9 generations all showed the same 
Southern pattern (Figure 6) previously observed in the insert and copy number 
analyses (Figure 4). This result indicates that the multiple copies of the insert in 

the T4 generation segregated in the progeny of the cross between T4 and 

Conquista and that only a single copy is retained in the segregant selected. 

15 Moreover, this single copy is stably inherited in subsequent generations. 

D: Genomic Sequence Flanking the 5' and 3' Ends of the Insert DNA 

[00270] Inverse-PCR was used to obtain the sequence of the soybean 

20 genomic DNA flanking the inserted csrl-2 cassette (Triglia et al., 1988). 

Genomic DNA (1 p.g) from the event 127 F7 generation was digested with 15 

units of Xbal, Spel, Hindlll, Ncol, EcoRI, BamHI or Bglll in 20 |al reaction 

volumes for 3 h. The Xbal, Hindlll, Ncol and EcoRI digests were incubated at 

65°C for 20 min to inactivate the enzymes while the BamHI and Bglll digests 

25 were subjected to isopropanol precipitation. T4 DNA ligase (800 units, New 

England Biolabs) was directly added to each digestion reaction. Water was also 

added to bring the reaction volume to 200 JLXI. The reactions were incubated at 

16°C overnight and the circularized DNA was directly used as a template for 

inverse-PCR. The transgene flanking sequences were amplified with the 

30 GeneAmp® XL PCR kit (Applied Biosystems; Foster City, CA). The 100 (il 

primary PCR contained lx manufacturer-supplied PCR buffer, 200 jiM of each 
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dNTP, 25 ng of the circularized genomic DNA fragments, 1.2 mM magnesium 

acetate, 2 units of rTth DNA polymerase XL, and 0.2 pM of each primary PCR 

primer. The 100 pi nested PCR contained the same components as the primary 

PCR except that 10 jo.1 of a 1:50 dilution of the primary PCR was used as a 

5 template. The primary and nested PCRs were carried out on the GeneAmp PCR 

System 9700 (Applied Biosystems). Sequences of the primary and nested primers 

are provided in Table 4 below. After an initial one-minute denaturing step at 
94°C, 30 cycles of 94°C for 15 sec, 60°C for 8 min and 72°C for 2 min were 

performed followed by a final 10 min extension step at 72°C. 
10 

Table 8: Primers Used for Obtaining Flanking DNA Sequence Data 

Purpose Direction Primer Sequence 
Position 
(Fig. 8) 

SE 
Q 
ID 

NO: 

5' flank 
Ncol 
digest 

Forward 1° PCR GCAGCTTGTATCCATTCTCTTAACC 2450-2474 17 
Reverse 1° PCR TTGTTGATTGGGATGAAAACGA 1657-1678 18 5' flank 

Ncol 
digest Forward 2°PCR Same as Forward 1 ° PCR primer (Ncol digest IPCR) 17 

Reverse 2° PCR ACGAAGAATCCAACGAATCCC 1631-1651 19 

3' flank 
Xbal 
digest 

Forward 1° PCR AAGGAAATCCAGAAGCACTAATCA 5517-5540 20 
Reverse 1° PCR TAATGCGAGATCAATTACCTC 1718-1738 21 3' flank 

Xbal 
digest Forward 2° PCR Same as Forward 1° PCR primer (Xbal digest IPCR) 20 

Reverse 2° PCR C A ATT ACCTCGT A A AG A A AGT ACT A 1703-1727 22 

[00271] After the PCR reactions were complete, the products were purified 

15 with Zymo DNA Clean & Concentrator™-5 (Zymo Research; Orange, CA). PCR 

products were either directly sequenced or sequenced after cloning. When the 

PCR products or cloned fragments were longer than 1 kb, primer walking was 

employed to obtain full-length sequence. Both DNA strands were sequenced to 

obtain a sequence quality of greater than Phred 40 at each base. Sequencing was 

20 performed with the BigDye™ Terminator v3.1 Ready Reaction Cycle Sequencing 

Kit and ABI 3730 DNA Analyzer from Applied Biosystems. 

[00272] The 3' flanking PCR product amplified from the Xbal digest was 

about 6 kb and the amplification was too weak to obtain enough DNA for direct 

sequencing. Therefore, the PCR product was digested with Spel and the resulting 

25 restriction fragments, one of about 800 bp and the other of about 5.2 kb, were 

treated with DNA Polymerase I, Large (Klenow) Fragment (New England 
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Biolabs) to generate blunt ends and cloned into the pCR®-Blunt II-TOPO cloning 

vector (Zero Blunt® TOPO® PCR Cloning Kit; Invitrogen). Ten clones of each 

fragment were verified by restriction digestion and were sequenced by primer 

walking. The junction of the restriction fragments was confirmed by PCR 

5 amplification and sequencing across the junction. 
[00273] A 3 kb DNA fragment was amplified by inverse PCR from the 

intramolecularly circularized Ncol digest of event 127 F7 generation genomic 

DNA. Sequencing of both ends of the fragment indicated that it was specifically 

amplified from the 5' side of the transgene insert. The fragment was further 

10 sequenced to obtain 1.3 kb of the 5' soybean flanking genomic sequence. A 6 kb 

DNA fragment was amplified by inverse PCR from the Xbal digest of event 127 

F7 generation genomic DNA and was entirely sequenced after subcloning. The 

obtained sequence indicates that it flanks the insert on the 3' side. PCR analysis of 

non-transgenic variety Conquista DNA using primers from the 5' and 3' flanking 

15 regions was conducted to confirm that the flanking sequence was native to the 

plant genome (data not shown). 
[00274] The entire Soybean event 127 transgene insert sequence with 5' and 

3' flanking sequence is displayed in Figure 8 (SEQ ID NO:l). BLAST analysis of 

the 5' flanking sequence queried against available public DNA databases (all 

20 GenBank + EMBL + DDBJ + PDB sequences) and BASF Plant Science 

proprietary DNA databases revealed a region of sequence identity with a 

proprietary soybean expressed sequence tag (EST), confirming that the origin of 

the identified flanking sequence is native soybean DNA. The sequence was 

further analyzed for predicted open reading frames. Results indicated that there is 

25 a 315 bp ORF, from nucleotides 941 to 1255 of the flanking sequence, upstream of 

the 5' end of the insertion. Alignment of the 5' flanking sequence with the 

transformation sequence revealed that the integration point is at nucleotide 1312 

(Figure 8; SEQ ID NO:l), which is 60 bp downstream from the stop codon of the 

predicted ORF. 

30 [00275] Analysis of the 3' flanking sequence showed that, before the 3' 

integration point, there is a 376 bp segment of sequence which differs from a 

portion of the csrl-2 coding sequence (nucleotides 3768-4143 of Figure 8; SEQ 
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ID NO:l) by only a single nucleotide. The insertion of this 376 bp sequence at the 

3' flanking sequence junction created an ORF of 501 bp that extends from the 

transgene insert into the 3' flanking sequence. The potential transcription of this 

ORF was investigated by RT-PCR. BLAST analysis of the 3' flanking sequence 

5 queried against available public DNA databases (all GenBank + EMBL + DDBJ + 

PDB sequences) and BASF Plant Science proprietary DNA databases revealed a 

region of sequence similarity in the proximal 3' flanking sequence to a soybean 

catalase gene (accession No. Z12021). However, the integration point is about 

500 bp upstream of the potential gene homolog and the putative coding sequence 

10 is about 2.4 kb downstream of the integration point. Therefore even if the possible 

catalase homolog is an active gene, it is unlikely to be affected by the insertion. In 
addition, a region of the distal 3' flanking sequence shared sequence identity with 

a proprietary soybean EST. 

[00276] Studies were conducted to PCR-amplify the Event 127 integration 

15 site from the genome of non-transgenic Conquista. PCR primer sets A and B that 

include one primer in the 5' flanking region and a second primer in the 3' flanking 

region to amplify the insertion site did not produce an amplified DNA product 

using genomic DNA from the non-transgenic variety Conquista as a template. 

PCR primer set C with primers specific to the 3' flanking sequence did not 
20 produce an amplification product from non-transgenic variety Conquista DNA 

while the expected amplicon was produced with genomic DNA from event 127 

(data not shown). This demonstrates that the DNA fragment amplified by primer 

set C is present in event 127 but does not exist in the same context in the genome 

of Conquista, which suggests that a DNA rearrangement at the insertion site has 

25 occurred in event 127. This is consistent with the identification of a 376 bp 

segment of duplicated sequence from the csrl-2 coding region near the junction of 

the inserted DNA and the genomic soybean DNA. 

E. Complete Sequence of Insert DNA 
30 [00277] Six PCR-generated amplicons were designed to span the entire 

insert as well as the junctions with the adjacent soybean genomic sequences 

(Figure 7). The complete sequence of the inserted DNA was obtained by PCR 
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amplification of these six overlapping fragments followed by DNA sequence 

analysis. Sequences of the primers used for PCR amplification are provided in 

Table 5. PCR amplicons containing sequence discrepancies relative to the 

sequence of the transformation fragment were re-amplified with rTth DNA 

5 polymerase XL. PCR products were purified with the Zymo DNA Clean & 
Concentrator™-5 and were sequenced on both strands to a quality level of Phred 

40 by direct sequencing and primer walking. DNA sequencing was performed as 

described above. 

10 Table 9: Primers Used for Event 127 DNA Insert Amplification 

Purpose Direction Primer Sequence 
Position 
(Fig. 8) 

SEQ ID 
NO: 

PCR1 Forward 
Reverse 

GCTT GAT AT GCCTTTTGGTT C 
TTGTCTTCCCTCATTGGAC 

5265-5285 
6150-6168 

23 
24 

PCR2 Forward 
Reverse 

GACGAGATATTCCCGAAC 
GTCTGATTAGTGCTTCTGG 

4544.456I 
5525-5543 

25 
26 

PCR3 Forward 
Reverse 

CCCTGTTGCGAGTACGTTGA 
CTTCCGTTATGACATCGTTG 

3739-3758 
4732-4751 

27 
28 

PCR4 Forward 
Reverse 

AACCACTCCCTCTCCAAC 
CT GAT GAT AGCCACTGCC 

2980-2997 
4266-4283 

29 
30 

PCR5 Forward 
Reverse 

TTCGTTCGCTCTGGTGTC 
ACGGTTTCTACGCCTTG 

2062-2079 
3089-3105 

31 
32 

PCR6 Forward 
Reverse 

GAAAATAGGAAGTTTAGGCTTG 
GGGCTGATAATGTCGTTTG 

1000-1021 
2229-2247 

33 
34 

[00278] Although Southern blot analysis suggested that the transgene insert 

15 contained the complete csrl-2 expression cassette, cloning and sequencing of the 

insert was performed to confirm insert integrity. The complete sequence of the 

inserted DNA was obtained by PCR amplification of six overlapping amplicons 

with Taq DNA polymerase (Figure 7). The complete Soybean event 127 insert 

sequence is 4758 bp in length and other than the insertion of the 376 bp fragment 

20 from csrl-2 at the 3' integration point, the sequence is identical to the sequence of 

the transformation fragment except for three point mutations (Figure 8; SEQ ID 

NO: 1). One of the point mutations is a G to A mutation in the AHASL coding 

sequence, which results in an amino acid change from R272 to K272. This is a 

conservative amino acid substitution and has no impact on the herbicide tolerance 
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or enzymatic properties of the At AHAS protein. The other two mutations include 

a G to A mutation and a G to C mutation, both of which are located downstream of 

the 3'UTR of the csrl-2 gene and so are genetically silent. 

[00279] Experiments were carried out to determine at what point in the 

5 production and breeding development of Soybean Event 127 the G to A mutation 

in the AHASL coding sequence occurred. Initially, the PCR4 reaction (Figure 7) 

used in sequencing of the insert was set up with genomic DNA from both event 

127 T4 and F8 generations as template and PCR products were sequenced. 

Sequence from the event 127 T4 generation did not differ from the expected 

10 (pAC321) sequence. Considering that the T4 generation contains multiple copies 

of the insert and the PCR4 product is likely a mix of sequences from various 
copies of the insert, an event 127 locus-specific PCR amplicon of 2.5 kb was 
designed with a forward primer (5'-GCCCTCCTTATTTATCCCCTTA-3'; SEQ 
ID NO:35) in the 5' flanking sequence and a reverse primer (5'-

15 ACAAACCTACCCAATTCATCGC-3SEQ ID NO:36) in the csrl-2 coding 

sequence. PCR products were sequenced directly. Sequence comparison revealed 

that the G to A mutation also exists in the event 127 T4 generation, indicating that 

the mutation occurred sometime before the T4 generation (data not shown) and 

has been maintained for the subsequent eight generations. 

20 [00280] The initial transformation sequence contains a 2.5 kb segment 
which was originally annotated as the AHASL promoter and 5' UTR. Recent 

sequence analysis has revealed that this sequence segment also contains a 

previously unannotated Arabidopsis gene encoding the gamma subunit of SEC61, 

a multimeric transport protein. The event 127 insert sequence contains the 

25 majority of the AtSectfi y subunit gene including the complete coding sequence. 

The AtSec61y 5' UTR, as annotated by The Arabidopsis Information Resource, 

begins 18 nucleotides downstream from the 5' transgene integration site. As 

such, it is unlikely that the insert contains the complete native promoter for the 

AtSectf/y gene. 

30 [00281] The possible transcription of the Arabidopsis AtSEC61 y subunit 

gene found in the insert in Soybean event 127 was evaluated using RT-PCR. RT-

PCR was carried out using DNase-treated total RNA extracted from the F7 
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generation of event 127 as a template. Primers specific to two endogenous 

soybean genes, Iota and GmSec<57 y, were used as positive controls to confirm the 

quality of template RNA. Total RNA from Arabidopsis leaf and root tissues 

without DNase treatment was also used as a positive control. Results showed that 

5 both endogenous soybean positive controls, Iota and GmSec<57 y were strongly 

transcribed in young soybean leaf tissue while the AtSec<57 y subunit gene in the 

event 127 F7 generation was only weakly transcribed. The arrow in Figure 9 

indicates the faint RT-PCR product corresponding to the AtSec61 y subunit amplified 

from event 127. The amplified 393 bp At Sec (57 y subunit DNA band from the F7 

10 generation of event 127 is the same size as that amplified from Arabidopsis leaves 

and roots (Figure 9). The same pair of primers also amplified a band of the 

expected size, 965 bp, from contaminating genomic DNA in Arabidopsis leaf and 

root samples. To confirm the identity of the event 127 RT-PCR product, it was 

sequenced and compared with the predicted mRNA sequence of the AtSec67 y 

15 subunit (data not presented). Both sequences matched, indicating that the AtSec61 

y subunit is weakly transcribed in leaves of event 127. 

[00282] The insertion of a 376 bp portion of the csrl-2 coding sequence near 

the 3' flanking sequence junction (Figure 7) created a 501 bp ORF. The possible 

transcription of this ORF was investigated by RT-PCR analysis. RT-PCR was 

20 carried out with two different amounts of RNA template, 500 ng and 125 ng. 

Event 127 F8 generation genomic DNA was also used in a positive control 

reaction with ORF-specific primers. Primers specific for the soybean Iota gene 

were used in positive control reactions to confirm the quality of the template RNA. 

The ORF-specific primers amplify a 435 bp fragment from event 127 genomic 

25 DNA. However, no detectable RT-PCR product was observed using total RNA 

from young leaf tissue as a template, suggesting that the ORF is not expressed in 

Event 127 (Figure 10). 

F. PCR Assay for Qualitative Event-Specific Detection 

30 [00283] Event-specific PCR was developed using the information obtained 

from both the DNA flanking sequence and the insert sequence. Four pairs of 

primers were designed with one primer of each pair in the 5' soybean flanking 
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sequence and the other in the csrl-2 cassette. The sequences of the primers for 

use in event-specific PCR are provided below in Table 10. 

Table 10: Primers Used for Event-Specific PCR 
5 

Purpose Direction Primer Sequence 
Position 
(Fig. 8) 

SEQ 
ID 

NO: 

Event PCR1 Forward GAAAATAGGAAGTTTAGGCTTG 1000-1021 37 
Reverse CACTGCTCTTAGCGAAATCTC 1426-1446 38 

Event PCR2 Forward GCCCTCCTTATTTATCCCCTTA 1210-1231 39 
Reverse GCCGTACGCACAGCTACTTTC 1592-1612 40 

Event PCR3 Forward ATAGGAAAGCGCAAACTG 1128-1145 41 
Reverse CGAACACTGCTCTTAGCGAAAT 1429-1450 42 

Event PCR4 Forward GCCCTCCTTATTTATCCCCTTA 1210-1231 43 
Reverse AGGATCGATTGCGGAATCA 1403-1421 44 

[00284] The primers were designed to amplify PCR products between about 

200 to about 400 bp in length. Genomic DNA from both Event 127 and the non-

transgenic variety Conquista was used as template. PCRs were performed in 25 jj,l 

10 total volume with 25 ng of the template DNA, 200 pM of each dNTP, 0.4 (J.M of 

each primer and 1 unit Taq DNA polymerase per reaction. After an initial 4 min 

denaturation at 94°C, 30 cycles of 94°C for 30 sec, 60°C (Event PCR1 and 3) or 

66°C (Event PCR2 and 4) for 30 sec, and 72°C for 45 sec were performed, 

followed by a final 10 min extension at 72°C. Four plants each of Soybean event 

15 127 and the non-transgenic variety Conquista from six different planting locations 

were analyzed by qualitative PCR using the "Event PCR3" primer set. 

[00285] All four PCRs generated products of the expected size specifically 

from Soybean event 127 (Figure 11A), suggesting that any of the four primer sets 

may be used for detection of an event 127 nucleic acid molecule in a sample. 

20 Event-specific PCR product 3 was further validated with samples of event 127 

soybean plants and non-transgenic variety Conquista collected from six different 

planting locations. Results showed that PCR product 3 was amplified specifically 

in all 24 samples of event 127 soybean but not in non-transgenic control variety 

Conquista (Figures 11 B and C). 
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G. PCR Assay for Quantitative Event-Specific Detection 

[00286] Event-specific quantitative PCR has been designed to detect and 

accurately and precisely quantify event 127 nucleic acid in a mixed batch of seeds if 

event 127 nucleic acid soybeans are present in the sample between 0.08% and 5% of 

5 the total amount of nucleic acid present in the sample. In this method, two pairs of 

primers along with intervening probes are used. The sequences of the primers for use 

in event-specific PCR are provided below in Table 11. 

Table 11: Primers Used for Q-PCR Analysis 

Purpose Direction Primer Sequence 
Position 
(Fig. 8) 

SEQ 
ID 

NO: 

Event PCR 

6030- 45 
Forward AACAGAAGTTTCCGTTGAGCTTTAAGAC 6057 

6059- 46 
Probe TTT GGGG A AGCT GT CCC AT GCCC 6081 

6095- 47 
Reverse CATTCGTAGCTCGGATCGTGTAC 6117 

Endogenous 
PCR 

Forward CCAGCTTCGCCGCTTCCTTC NA 48 

Probe CTTCACCTTCTATGCCCCTGACAC NA 49 
Reverse GAAGGCAAGCCCATCTGCAAGCC NA 50 

10 

[00287] In this Taq-Man based assay, the level of event-specific PCR product 

is compared with that of an endogenous control during each cycle in two different 

reaction mixes. 

[00288] The assay format makes use of standard curves for each of the two 

15 PCR systems; each standard curve is comprised of four standard points each derived 

from triplicate measurements. The standards are produced by preparing solutions of 

20 ng/ju.1 of total genomic DNA containing 10% event 127 soybean DNA (standard 1) 

and subsequent serial 1:5 dilutions with dilution buffer (standards 2 to 4). 

Three no-template controls (NTC) per system are run to verify the purity of reagents. 

20 Each sample (unknown) is analyzed at 100 ng genomic DNA per reaction. 

[00289] Event and endogenous PCR probes are conjugated to FAM (Excitation 

495 nm; Emission, 520 nm). Primers are designed to produce short amplicons of less 

than 100 bp in length. A mixture of genomic DNA from event 127 soybean (10%) 

and Conquista (non-GM)(90%) is diluted to 20 ng/p.1. For the standard curve, this 
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was then diluted with 10 ng/jxl salmon sperm DNA to 20, 4, and 0.8 ng soybean DNA 

(volume in reaction is 5p.l). PCR reactions were performed in 25 pi volumes in 96-

well plates, with all standard components (TaqMan Universal PCR master mix with 

Uracil-N-glycosylase (AmpErase®UNG, ABI)). For event PCR, primers are added at 

5 a concentration of 400 nM and probes at 100 nM. For endogenous PCR, primers are 

added at a concentration of 150 nM and probes at 50 nM. Assays are run on an 

Applied Biosystems 7500 Fast Real-Time PCR System. After an initial single cycle 

of 2 min at 50°C and 10 min at 95°C, 45 cycles of 95°C for 15 sec and 60°C for 60 

sec are performed. Three samples each of event 127 soybean and the non-transgenic 

10 variety Conquista and the mixtures are analyzed by quantitative PCR. 

H. Analysis of Duplication and SEC61 v Gene 

[00290] RT-PCR was conducted to determine if either the 376 bp 

15 duplication of a portion of the csrl-2 coding sequence or the AtSec61 y gene 

present in soybean event 127 was transcribed. Total RNA was used as template 

for RT-PCR using the Qiagen OneStep RT-PCR Kit (Qiagen). For RT-PCR 

analysis of the AtSec61 y coding sequence, Arabidopsis total RNA samples from 

leaves and roots were also used as positive controls. The Arabidopsis total RNA 

20 samples were prepared with TRIzol reagent (Invitrogen) without DNase treatment. 

The RT-PCR reactions contained lx Qiagen OneStep RT-PCR Buffer, 400 pM of 

each dNTP, 0.6 JIM of each primer, 2 jal of Qiagen OneStep RT-PCR Enzyme 

mix, and 500 ng or 125 ng of total RNA in a total volume of 50 p.1. The RT-PCR 

was conducted using the GeneAmp PCR System 9700. Following a 30 min 

25 reverse transcription step at 50°C, PCR amplification was carried out under the 

following conditions: one 15 min denaturation step at 95°C; 30 cycles at 94°C for 

30 sec, 64°C for 30 sec, and 72°C for one min; and one ten-min extension at 72°C. 

The sequences of the primers used for the RT-PCR analysis are provided in Table 

12. 

30 [00291] The endogenous soybean Sec61y subunit and Iota genes were used 

as positive controls. The soybean Iota subunit gene is expressed constitutively 

and ubiquitously in soybean (Yamamoto and Knap, 2001). 
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Table 12: Primers Used for RT-PCR Analysis 

Purpose Direction Primer Sequence Position 
(Fig. 8) 

SEQ 
ID 

NO: 
RT-PCR 
AtSec61 

Forward ACGAACCTGCTGAAACCCT AAT 1338-1359 51 
Reverse T AAGAAT GGAGAATTTGGCT AC A 2280-2302 52 

RT-PCR 
Iota 

Forward TGAAGCAGCAGCTGAGTTTCGC N/A* 53 
Reverse GGCAGTCTGAACCGTCTCCTC N/A 54 

RT-PCR 
GmSec61 

Forward GCTT GGG AGAC AG AG AA AG AG A N/A* 55 
Reverse CCTTTTGCTTGACAACCTGAAT N/A 56 

RT-PCR 
ORF501 

Forward TT GG A ATGC AT GGG ACT GT 3807-3825, 57 
5733-5751 

Reverse TGTCTTCCCTCATTGGACTG 6148-6167 58 
*N/A - not applicable. This is a positive control; primer set is expected to amplify 
cDNA derived from an endogenous soybean transcript unrelated to the Event 127 

5 insert. 

I. PCR analysis of the integration site 

[00292] Three PCR reactions were carried out to characterize the insertion 

10 site in the non-transgenic soybean variety Conquista. The PCR primers used in 

this study were derived from the DNA sequence that was determined for the 5' 

and 3' genomic regions flanking the novel expression cassette in the genome of 

Event 127. 

[00293] PCR primers for PCRA (see table 13 below) were designed such 

15 that the forward primer would bind in the 5' flanking sequence and the reverse 

primer would bind in the 3' flanking sequence immediately after the 3' integration 

point. Primers for PCRB were designed so that the forward primer would bind in 

the 5' flanking sequence while the reverse primer would bind close to the distal 

end of the 3' flanking sequence. Both primers for PCRC were designed to bind 

20 within the 3' flanking sequence. 

Table 13: Primers Used for Analysis of Integration Site 

Purpose Direction Primer Sequence Position 
(Fig. 8) 

SEQ 
ID 
NO: 

PCRA Forward 
Reverse 

CC AC AAT GT GCC AATT AAGT 
GCGTGTTTCTTTAGCATCA 

936-955 
6,319-6,337 

59 
60 

PCRB Forward CTCCTTCGCCGTTTAGTGTA 1,109-1,128 61 
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Reverse GTTTCGCGTTTAGGGTTCC 10,098-
10,116 

62 

Forward ATAAGCCAATTTGGGTCTGCC 8,312-8,332 63 
PCRC Reverse GTTTCGCGTTTAGGGTTCC 10,098- 64 

10,116 

[00294] PCRA and PCRC were carried out with Qiagen Taq DNA 

polymerase and PCR2 with GeneAmp® XL PCR kit. Twenty-five ng of either 

Event 127 or Conquista DNA was used in all PCR amplifications. For the PCR 

5 with Qiagen Taq DNA polymerase, the reaction contained lx Qiagen PCR buffer, 

200 JLIM of each dNTP, 0.4 (iM of each primer and 1 unit of Taq DNA polymerase 

in 25 pi total volume. After an initial 4 minute denaturation step at 94°C, 30 

cycles at 94°C for 30 sec, 66°C for 45 sec and 72°C for 2 min were performed 

followed by a final 10 minute extension step at 72°C. 

10 [00295] For PCR with the GeneAmp® XL PCR kit, the reaction contained 

the same components as used in the cloning of flanking sequence except for the 

template DNA. After an initial 1 min denaturation step at 94°C, 30 cycles at 94°C 

for 1 min and 66°C for 10 min were performed followed by a final 10 minute 

extension at 72°C. 

15 

J. Bioinformatics analysis. 

[00296] DNA sequence assembly was carried out with Staden Pregap4 and 

Gap4 (Staden, 1996). Alignment of the cloned and expected insert sequences was 

conducted with LI-COR AlignIR software (Licor Biotechnology; Lincoln, NE). 

20 The flanking sequences were queried against available public DNA databases (all 

GenBank+EMBL+DDBJ+PDB sequences) and BASF Plant Science proprietary 

DNA databases via BLAST analysis (Altschul et al., 1997). Open reading frames 

of 30 codons or more were identified with the ORF analysis function of Vector 

NTI v9.0 (Invitrogen). 

25 [00297] Based on the results of these experiments, soybean event 127 

contains a single copy insert of 4758 bp that includes the complete expression 

cassette of csrl-2, as well as the 5' UTR, the entire coding sequence, and the 3' 
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UTR of the AtSec<57 y subunit gene. A 376 bp repeat of coding sequence from the 

csrl-2 gene is also integrated at the 3' junction with the flanking sequence. No 

vector backbone sequence was found to be integrated in the soybean genome. The 

insert was stably inherited across eight breeding generations, demonstrating that 

5 the insert is stably integrated in the soybean genome. There are three point 

mutations in the csrl-2 expression cassette: one conservative mutation in the 

AHASL coding sequence that has no impact on the herbicide tolerance or 

enzymatic properties of the mutant AHASL protein, and two mutations 

downstream of the 3' UTR. It appears that a rearrangement of the soybean 

10 genomic DNA occurred in DNA flanking the 3' end of the insert, and this most 

likely occurred during the DNA integration process. The insert contains the 

coding sequence of the AtSecd/ y subunit gene, which was included in the DNA 

fragment used for transformation. This gene is only weakly transcribed. A 376 bp 

fragment of the csrl-2 coding sequence created a new ORF of 501 bp. RT-PCR 

15 experiments indicated no detectable transcription of this ORF. 

Example 4: Weed Control 

A. Example 4A: Postemergent Application 

20 [00298] Three field experiments were established at three different locations 

in the central region of Brazil: Agricultural Research Station (ARS) in Santo 

Antonio de Posse, SP, Embrapa Rice and Beans (CNPAF) in Santo Antonio de 

Goias, GO and Embrapa-Epamig (CTTP) in Uberaba, MG. The weed infestation 

in each site was presented in the Table 13. 

25 Table 13. Weed infestation at each site when the herbicides were applied - at early 
postemergence 

Locations Weeds (infestation - pl/sqm) 
ARS CYPRO (25), RCHBR (12) and IPOGR (14) 

CNPAF COMBE (18) and BOILF (22) 
CTTP EPHHL (21) and SIDRH (17) 

[00299] CYPRO = Cyperus rotundus; BOILF = Spermacoce latifolia; 

30 COMBE = Commelina benghalensis; EPHHL = Euphorbia heterophylla; SIDRH 
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= Sida rombifolia\ RCHBR = Richardia brasiliensis; IPOGR = Ipomoea 

grandifolia. 

[00300] All the procedures from planting to harvest were the same for all 

three locations. The herbicides were applied at early post-emergence, when the 

5 weeds were with 2 to 4 leaves and soybean crop with the first trifoliate leaf 

completely opened. A completely randomized block design with three 

replications was used. The main treatments are presented in Table 15. 

Table 15. Main treatments applied at early post-emergence of the weeds: 

Treatments Rate (gai/ha) Formulation 
1. Imazapyr 72 480 g/1-AS 
2. Imazapyr+imazapic (Kifix) 70 525+175 g/kg-WG 
3. Glyphosate 540 360 g/1 - AS 

[00301] The imidazolinone herbicides were applied over imidazolinone 

tolerant soybean (derived from event 127) and glyphosate was applied over 

15 Roundup Ready soybean (Valiosa RR), planted side by side at each location. The 

imidazolinone herbicides (imazapyr and Kifix) were applied with a nonionic 

adjuvant - Dash - at 0.25% v/v. A C02 backpack sprayer with 80015 low 

pressure nozzles delivering 170 1/ha at 190 kpa was used for all herbicide 

applications. All soybean seed were planted 5 cm deep at population of 380,000 

20 seeds/ha in 50 cm row spacing. 

[00302] Crop injury was assessed 15 and 30 days after application (DAA) 

based on a 0 to 100 scale where 0 is no injury and 100 is crop death. Herbicide 

efficacy was assessed at 15, 30 and 60 DAA based on a 0 to 100 scale, where 0 is 

no control and 100 is total control. 

25 [00303] Table 16 below shows the efficiency of these key treatments over 

the weeds presented in the areas at the moment of the herbicide application. 

According to these results, imazapyr and an imazapyr+imazapic combination had 

similar efficacy. At 30 DAA both products were very efficient over these seven 

important Brazilian weeds: CYPRO (87%), COMBE (87-90%), EPHHL (85-

30 87%), IPOGR (90-91%), BOILF (82-83%), SIDRH (86-87%) and RCHBR (83%). 
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At 60 DAA, imidazolinone herbicides were superior to glyphosate over CYPRO, 

COMBE, RCHBR and IPOGR when applied postemergent. 

Table 16. Efficacy of imazapyr, an imazapyr+imazapic combination, and glyphosate 
applied at post emergence on soybeans (Event 127 and RR). 

5 
Weeds CYPRO BOILF COMBE 

Products 
gai/ha -

DAT 15 30 60 15 30 60 15 30 60 

Imazapyr 72 95 87 81 88 83 75 93 87 80 
Imazapyr + 
imazapic 70 97 88 82 88 82 73 91 90 83 

Glyphosate 540 67 43 35 82 75 68 70 61 50 

Weeds EPHHL SIDRH RCHBR IPOGR 

Products 
gai/ha -

DAT 15 30 60 15 30 60 15 30 60 15 30 60 

Imazapyr 72 92 85 83 94 87 81 86 83 77 96 91 85 
Imazapyr + 
imazapic 70 98 87 83 93 86 82 92 83 75 97 90 84 

Glyphosate 540 85 77 72 82 77 70 78 57 43 90 87 73 

Example 4B: Burndown Applications 

10 

[00304] Three field experiments were established at three different locations 

in the central region of Brazil: Agricultural Research Station (ARS) in Santo 

Antonio de Posse, SP, Embrapa Rice and Beans (CNPAF) in Santo Antonio de 

Goias, GO and Embrapa-Epamig (CTTP) in Uberaba, MG. The weed infestation 

15 in each of these areas was presented in the Table 17. 

Table 17. Weed infestation at each site when the herbicides were applied - at burn 
down: 

Locations Weeds (infestation - pl/sqm) 
ARS CYPRO (23), EPHHL (15) and GASPA (32) 
CNPAF DIGHO (24), COMBE (15) and IPOGR (11) 
CTTP BRAPL (41) and BIDPI (25) 

20 
[00305] BRAPL = Brachiaria plantaginea\ DIGHO = Digitaria 

horizontalis; CYPRO = Cyperus rotundus; COMBE = Commelina benghalensis; 
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EPHHL = Euphorbia heterophylla\ IPOGR = Ipomoea grandifolia; GASPA = 

Galinsoga parviflora; BIDPI = Bidens pilosa. 

[00306] All the procedures from planting to harvest were the same for all 

three locations. The herbicides were applied at burn down five days before the 

5 soybean planting. 

[00307] A completely randomized block design with three replications was 

used. The main treatments were listed in the Table 18. 

Table 18. Main treatments applied at burn down - 5 days before planting: 

Treatments Rate (g.a.i./ha) Formulation 
1. Glyphosate 1080 360 g/1-AS 
2. Imazapic 70 700 g/kg - WG 
3. Imazapic+imazapyr 70 525+175 g/kg-WG 

[00308] Imidazolinone- tolerant soybean derived from event 127 was 

planted 5 cm deep at population of 380,000 seeds/ha in 50 cm row spacing. The 

imidazolinones herbicides were applied with a nonionic adjuvant, Dash, at 0.25% 

15 v/v. A CO2 backpack sprayer with 80015 low pressure nozzles delivering 170 

1/ha at 190 kpa was used for all herbicide applications (Table 18). 

[00309] Crop injury was assessed 15 and 30 days after planting (DAP) based 

on a 0 to 100 scale where 0 is no injury and 100 is crop death. Herbicide efficacy 

was assessed at 15, 30 and 60 DAP based on a 0 to 100 scale, where 0 is no 

20 control and 100 is total control. 

[00310] The Table 19 shows the efficiency of these key treatments over the 

weeds presented in the areas at burn down application. The results at 30 and 60 

DAA showed the residual effect of the imidazolinone herbicides compared to 

glyphosate. At 30 DAA, an imazapyr+imazapic combination was a little better 

25 than imazapic, but both were efficient on BRAPL (85%), DIGHO (95%), CYPRO 

(88%), COMBE (75-94%), EPHHL (95%), IPOGR (75%), GASPA (84-95%) and 

BIDPI (79-93%). Glyphosate had no residual activity and it was not efficient over 

these 8 weeds at 30 and 60 DAA. 
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Table 19. Efficacy (%) of imazapic, an imazapyr+imazapic combination, and 
glyphosate applied at burn down over key Brazilian weeds 

Weeds BRAPL DIG HO CYPRO COMBE 

Products 
g ai/ha -

DAT 30 60 30 60 30 60 30 60 

Glyphosate 1080 53 25 60 41 60 53 38 22 

Imazapic 70 85 79 95 86 88 76 75 64 

Imazapic+imazapyr 70 87 82 98 87 95 87 94 87 

Weeds EPHHL IPOGR GASPA BIDPI 

Products 
gai/ha -

DAT 30 60 30 60 30 60 30 60 

Glyphosate 1080 15 7 23 15 19 12 25 21 

Imazapic 70 98 86 75 73 84 78 79 73 

Imazapic+imazapyr 70 95 82 91 83 95 81 93 82 

Example 4C: Control of Glyphosate tolerant plants 

[00311] Greenhouse studies were conducted to determine whether 

imidazolinone herbicides could be used in the control of undesired glyphosate 

10 tolerant weeds and crops growing in a cultivated area. Seeds of glyphosate 

resistant plants were planted in 4.5 inch pots using metro mix for postemergence 

application and North Carolina soil for Preemergence application with slow 

release fertilizers on the soil surface. Plants were maintained in a greenhouse with 

overhead watering. 

15 [00312] Five individual plants of each of glyphosate resistant soybean, corn, 

and horse weed were subjected to spray treatments of glyphosate, imazapyr, or 

imazapic applied either postemergence or preemergence. Postemergence sprays 

were conducted at the 2-true leaf stage for corn and soybean and at the 9-true leaf 

stage for horseweed. Glyphosate was applied at a rate of 774 g ae/ha, while 

20 imazapyr and imazapic herbicides were applied at rates of 20 g ai/ha, 40 g ai/ha, 

80 g ai/ha, 160 g ai/ha, and 240 g ai/ha. The percent overall injury rate was 

visually determined 14 days after treatment (DAT) and 25 days after treatment 

(DAT). Untreated control plants exhibited no visual injury in any of the studies. 
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The results of the postemergence tests are summarized in Table 20 and the results 

of the pre-emergence study are summarized in Table 21. Results are provided as 

averages of the 5 individual plants. 

5 Table 20: Injury rate from postemergence application of glyphosate and 

imidazolinone herbicides 

Average Overall Injury (%) 

Gly Imazapyr Imazapic 

DAT 774 20 40 80 120 240 20 40 80 160 240 

Soybean 14 1 75 96 97 98 99 35 61 71 87 96 

Corn 14 1 96 98 99 100 100 83 87 93 99 99 

Horseweed 14 34 70 79 90 96 97 56 59 80 92 94 

Horseweed 25 16 44 73 97 99 99 27 28 69 77 88 

Table 21: Injury rate from preemergence application of glyphosate and imidazolinone 

10 herbicides 

Average Overall Injury (%) 

Gly Imazapyr Imazapic 

DAT 774 20 40 80 120 240 20 40 80 160 240 

Soybean 14 0 41 43 66 83 87 12 39 60 70 81 

Corn 14 0 37 47 65 81 91 32 38 67 86 90 

Horseweed 14 N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D 

Horseweed 25 0 46 63 84 96 88 65 90 99 99 99 

[00313] These results indicate that imidazolinone herbicides can be used to 

control glyphosate tolerant weeds and crops either pre- or postemergence. One 

advantage is the ability to use imidazolinone herbicides with event 127 plants to 

15 control resistant weeds and undesired plants that glyphosate is no longer effective 

to control. 
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Example 4D: Increased Soybean Production Using Soybean Event 127 

[00314] Field trials were conducted to evaluate the agronomic, phenotypic, 

and phenologic characteristics of a transgenic soybean line with tolerance to 

5 imidazolinone herbicides (event 127) relative to a nontransgenic isogenic control 

(null) and to other nontransgenic (conventional) soybean varieties (checks). To 

this end, studies were conducted at field locations in Brazil which are 

representative of areas of commercial soybean production and to which all 

genotypes are adapted. 

10 [00315] Five treatments (Table 22) were replicated four times in a 

completely randomized block design in all field locations. Each plot consisted of 

six 8 m-long rows with 0.5 m spacing between rows of the same plot and 1.0 m 

spacing between rows of adjacent plots. Phenotypic and agronomic measurements 

were determined from plants within the 3rd and 4th rows. 

15 [00316] The five treatments included in these evaluations represented a 

combination of the specific soybean genotypes and herbicide formulations 

(imidazolinone and non-imidazolinone herbicides) required to generate data 

appropriate to meeting the objectives of these studies. 

[00317] Two herbicide treatments were used in these evaluations: 1) 

20 imazapyr, sprayed at a rate of 70 g ai/ha, and 2) Volt, a combinati on of Bentazon 

(400 g ai/ha) and Acifluorfen (170 g ai/ha), sprayed at a rate of 570 g ai/ha. The 

different soybean genotypes and herbicide formulations were combined to create 

five treatments (Table 22). These five treatments (Tl, T2, T3, T4, T5) constituted 

a complete replication in the experimental design. 

25 

Table 22. Experiment treatments (entries) included in each soybean field trial. 

Treatment Genotype Herbicide 
Treatment 1 (Tl) Event 127 Imazapyr (70 g ai/ha) 
Treatment 2 (T2) Event 127 Volt (570 g ai/ha) 
Treatment 3 (T3) Isogenic control Volt (570 g ai/ha) 
Treatment 4 (T4) Monsoy 8001 Volt (570 g ai/ha) 
Treatment 5 (T5) Coodetec 217 (CD 217) Volt (570 g ai/ha) 
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[00318] The experiments were planted at seven Experimental Stations in 

Brazil (Table 23). The stations are located in regions that are representative of 

areas of soybean production and areas in which the soybean genotypes are 

adapted. All locations had a Certificate of Quality in Biosafety (CQB), an 

5 established infrastructure, laboratory facilities and field equipment, and personnel 

experienced in agricultural research and trained in biosafety. 

Table 23. Experimental Station locations with location, experiment, and CQB codes. 

CITY, STATE LOCATION (EXPERIMENT) CODE 

Santo Antonio de Posse, SP EEA (011) 
Ponta Grossa, PR SNT (008) 

Londrina, PR CNPSO (010) 
Uberaba, MG CTTP (012) 
Brasilia, DF CNPH (016) 

Santo Antonio de Goias, GO CNPAF (014) 
Sete Lagoas, MG CNPMS (013) 

10 

[00319] The phenotypic, phenologic, and agronomic similarities of event 

127, isogenic control, and check varieties was determined by recording various 

characteristics routinely used to describe the phenotype and behavior of a soybean 

genotype. The characteristics were recorded for all plots at all locations (unless 

15 otherwise noted). Tukey's test was used to compare means of sources of variation 

determined by ANOVA to have a significant effect on a particular characteristic. 

[00320] As an average across locations, the performance of Event 127 with 

imazapyr (Tl) or with Volt (T2) and the performance of the isogenic control with 

imazapyr (T3) were not significantly different for Germination, Final Stand, Green 

20 Stem, Lodging, Days to Flower, Days to Maturity, or Yield (Table 24). Only for 

Plant Height and Seed Size did Tl significantly differ from T3 and only for Seed 

Size did T2 significantly differ from T3. In addition, none of the differences in 

trait means locations for Tl and T2 were significantly different (Table 24). 

109 



WO 2010/080829 PCT/US2010/020252 

Table 24. Treatment means over location for each evaluated trait. 

Treatment* 
Trait1 

Treatment* 
G FS PH GS L DF DM 100SW Yield 

Tl 85.0 a§ 90.7 a 79.0 be 4.5 a 1.5 ab 45 a 126 a 19.7 a 3748 a 
T2 85.8 a 90.5 a 83.4 ab 2.0 a 1.6 ab 45 a 126 a 18.8 a 3816a 
T3 88.3 a 94.6 a 86.0 a 1.1 a 1.9 a 45 a 125 ab 16.9 b 3463 a 
T4 87.9 a 93.5 a 79.0 be 1.6 a 1.1 b 45 a 122 c 13.2 c 3502 a 
T5 85.9 a 91.4 a 74.7 c 0.9 a 2.1 a 46 a 122 be 13.5 c 3570 a 

!G = initial germination (%); FS = final plant stand; PH = plant height (cm); GS = green stem (%); L = 
5 degree of lodging; DF = days to full flower (vegetative cycle); DM = days to full maturity (total cycle); 

100SW = seed size (weight of 100 seeds (g)); and Yield = grain yield (kg/ha). 
JT1 = BPS-CV-127-9 treated with imazapyr, T2 = BPS-CV-127-9 treated with Volt, T3 = Isoline 
Control treated with Volt, T4 = Monsoy 8001 treated with Volt, T5 = Coodetec 217 treated with Volt. 
§Means followed by the same letter do not differ significantly by the Tukey test at 5% probability. 

10 

[00321] The results of this study indicate that soybean lines containing event 

127 can be used to maintain levels of yield after application of imidazolinone 

herbicides having residual activity that are equivalent to other commercial 

15 varieties in the absence of such herbicide application. 

Example 5: Gel-based PCR Assay for Qualitative Event-Specific Detection 

[00322] A qualitative gel-based PCR assay method was developed for use in 

20 the detection of event-127 nucleic acids in seed and grain samples. The method 

was capable of detecting 0.05% event-127 soybean DNA in a mixture of non­

transgenic soybean DNA. 

[00323] Grain and seed samples were ground in a 25 ml grinding beaker for 

30 seconds at 30 Hz using a mixer mill MM 400 (Retsch; Haan, Germany) to yield 

25 a homogenous powder. Genomic DNA was extracted from 0.1 - 1 g ground grain 

samples using CTAB (Cetyl trimethyl ammonium bromide) buffer followed by 

chloroform:octanol extraction and alcohol precipitation. The resulting precipitate 

was dissolved and the remaining inhibitors were removed by anion-exchange 

chromatography using a Genomic-tip 20/G gravity-flow column (Qiagen; Hilden, 

30 Germany). 
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[00324] The concentration and purity of the DNA was assayed with the 

spectrophotometer Nanodrop ND-1000 (Peqlab Biotechnologie; Erlangen, 

Germany) by determining the ratio of sample light absorbance at wavelengths of 

260 and 280 nm (A26o/28o) and at 260 and 230 nm (A260/23o). DNA having A260/28o 

5 ratios close to 1.8 and A260/23o higher than 1.8 were selected for subsequent PCR. 

[00325] Another set of primers were developed to amplify an event 127 

specific region and a soybean-specific gene was used as an endogenous control. 

The event-specific PCR assay targets the transgene insert-native soybean genomic 

DNA junction unique to event 127. All PCR amplifications were performed in a 

10 Tl Thermal Cycler (Biometra; Gottingen, Germany). One hundred nanograms of 

genomic DNA were used as template in each of the PCR reactions. 

[00326] A soybean-specific PCR system to detect the Glycine max 

(soybean) lectin gene {Le 1), (GenBank Accession No. K00821) was used as the 

reference system. The primer sequences and the PCR cycling conditions for the 

15 lectin gene PCR were adapted from Hird et al. (J. AOAC Int., 86: 66-71 (2003)). 

The primer sequences were SoyLec-F (5'- TGGTCGCGCCCTCTACTC) (SEQ ID 

NO: 65) and SoyLec-R (5'- GGCGAAGCTGGCAACG) (SEQ ID NO: 66). The 

primers were designed to amplify a fragment specific to soybean of 70 base-pairs 

(bp). 

20 [00327] PCRs for the endogenous controls were performed in 20 pi total 

volume with 100 ng of genomic DNA, 200 pM of dNTP, 2 mM MgCl2, 500 nM of 

each primer and 1 unit Taq DNA polymerase per reaction. After an initial 2 min 

denaturation at 94°C, 32 cycles of 94°C for 30 sec, 60°C for 30 sec, and 72°C for 

30 sec were performed, followed by a final 1 min extension at 72°C. 

25 [00328] Reactions using the above primers and conditions were conducted 

with individual DNA samples obtained from rice (Oryza sativa), rapeseed 

(Brassica napus), cotton (Gossypium hirsutum, 2 different lines), maize (Zea 

mays), soybean Conquista, soybean event 127, and no DNA template (as a 

control) and run on an agarose gel. A 70-basepair product was obtained in DNA 

30 samples from soybean plants (Conquista and event 127), while no amplification 

product was obtained in the other samples. Thus, the endogenous control primers 

are capable of detecting genomic DNA from soybean specifically. 
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[00329] The event-specific assay for event 127 soybean was established at 

the 5' insert-to-genomic soybean DNA junction. The forward primer-binding site 

is located within native genomic soybean DNA (127-61F: 5' -

GGGCAAACTAGT CTCGTAATATAT) (SEQ ID NO: 67) and the binding site 

5 of the reverse primer is located in the 127 insert (127-176R: 5' -

CGGAATTGGTAATCGAAATT) (SEQ ID NO: 68). The reaction amplifies a 

fragment of 116 base pairs (bp). 

[00330] The specificity of the event specific primers (127-6 IF and 127-

176R) was determined using 100 ng genomic DNA (from rice (Oryza sativa), 

10 rapeseed (Brassica napus), cotton (Gossypium hirsutum), maize (Zea mays), 

Soybean GTS 40-3-2, Soybean 305423, Soybean 356043, Soybean A2704-12, 

Soybean Conquista, Soybean event 127, and a no template control). PCR for the 

event specific reactions was performed in 20 p.1 total volume with 100 ng of the 

template DNA, 200 pM of dNTP, 2 mM MgCl2, 500 nM of each primer and 1 unit 

15 Taq DNA polymerase per reaction. After an initial 2 min denaturation at 94°C, 32 

cycles of 94°C for 30 sec, 56°C for 30 sec, and 72°C for 30 sec were performed, 

followed by a final 1 min extension at 72°C. 

[00331] The absence or presence of soybean event 127 in the samples was 

determined by separation of amplified event 127-specific 116 bp PCR fragments 

20 in an ethidium bromide-stained 4% agarose gel. 

[00332] An event 127-specific 116 bp PCR fragment was obtained in all 

reactions corresponding to soybean event 127 samples, while no 127-specific PCR 

fragment was obtained in any of the other samples. Thus, the event specific 

primers 127-61F and 127-176R are capable of specifically detecting DNA from 

25 event 127 soybean plants. A nucleotide sequence search using the amplified 

event-specific amplicon sequence did not identify any 100% identical match using 

a DNA-DNA Basic Local Alignment Search Tool (BLASTN) analysis. 

[00333] In order to determine the limit of detection of reactions using the 

127-61F and 127-176R primers, standards containing defined event 127 DNA 

30 content (100%), 1%, 0.5%, 0.1 %, 0.05%, and 0%) were produced by subsequent 

dilutions of event 127 DNA with Conquista DNA. At each dilution, 22 replicated 

PCR amplifications were performed using the conditions discussed above. One 
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no-DNA template control (NTC) per system was run to verify the purity of the 

reagents. 

[00334] Event 127-specific PCR products (116 bp fragment) were detected 

in all dilutions tested in a range from 0.05% to 100%) event 127 DNA. As 

5 expected, no event 127-specific bands were detected in non-transgenic soybean 
samples or no-template controls (NTC) even though all non-transgenic soybean 

samples were shown to have amplifiable DNA by the presence of the expected 

amplicon in a soybean-specific PCR amplification. The lowest amount of event 
127 DNA in a sample that can be detected reliably using the 127-6 IF and 127-

10 176R primers is 0.05%. 

[00335] The event-specific PCR using 127-61F and 127-176R primers 

demonstrate a relative LOD of <0.1% with 95% confidence. In addition, the 127-

61F and 127-176R primers do not amplify any detectable PCR products in the 0% 

event 127 reference (100% non-transgenic soybean) or no-template control 

15 reactions. 
[00336] In order to assess the influence of varying the annealing temperature 

in the PCR reactions, four samples (0%, 0.05%, 1%, and 100%) of event 127 

soybean DNA diluted in a non-transgenic Conquista soybean DNA background) 

were analyzed in triplicate in experiments with annealing temperatures of 54 °C 

20 and 58 °C. The results demonstrate that annealing temperatures deviating from 
the optimal annealing temperature by ±2 °C result in 100% correct detection of 
event 127-specific DNA. 

[00337] In order to assess the influence of different PCR platforms, three 

samples (0.05%, 1%, and 100% event 127 soybean DNA diluted in a non-

25 transgenic Conquista soybean DNA background) were analyzed in triplicate using 

an ABI 7500 Fast Real-Time PCR System (Applied Biosystems; Darmstadt, 

Germany). A 0% event 127 sample (100% Conquista DNA) and a sample without 

DNA-template were included as controls. 

[00338] The results demonstrate good performance of the event 127-specific 

30 PCR assay using 127-61F and 127-176R primers in different PCR instruments. 

The relative limit of detection was 0.05% in all three reactions. As expected, no 
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PCR products were detected in samples containing 0% event 127 DNA in a non­

transgenic soybean DNA background or in no-template controls. 

[00339] In order to assess the reproducibility of the assay between 

laboratories (inter-laboratory transferability), two independent experiments were 

5 performed in a separate laboratory. Different samples containing from 0.05% to 

100% event 127 DNA content in a non-transgenic soybean DNA background were 

analyzed in duplicate in two independent experiments using 100 ng genomic DNA 

per reaction on a DNA Engine Dyad thermal cycler (BioRad; Mtinchen, 

Germany). The results indicate good reproducibility of the assay between 

10 laboratories (inter-laboratory transferability). The results demonstrated 100% 

positive results with 100%, 1%, and 0.5% event 127 DNA samples. In addition, at 

least 95% positive results were obtained with 0.1 % and 0.05% event 127 DNA 

samples (assuming that relative LOD<0.05%), and no positive results were 

obtained in 0% event 127 DNA samples or no-template controls. 

15 [00340] The qualitative event-specific, gel-based PCR detection method 

using the 127-61F and 127-176R primers is capable of detecting the event 127-

specific target sequence in a mixture of 0.05% event 127 DNA in a non-transgenic 

soybean DNA background. None of the samples containing only non-transgenic 

soybean DNA or other transgenic events produced a detectable event 127-specific 

20 PCR product, thereby experimentally demonstrating the specificity of the method. 

Example 6: Increased plant health using Soybean Event 127 with combinations of 

imidazolinones and strobilurins 

[00341] Soybean event 127 plants were treated with (1) an imidazolinone 

herbicide or herbicides, (2) a strobilurin fungicide, and (3) a combination of an 

25 imidazolinone herbicide or herbicides along with a strobilurin fungicide. 

[00342] Soybean event 127 plants were grown in 25 cm diameter pots with 5 

plants/pot. The various applications of the herbicide(s) and/or fungicide 

(described below in Table X) took place 23 days post-seeding for treatments 1-16 

and took place 24 days post-seeding for treatments 17-32. 

30 
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Table 25 

Treatment No. Actives in treatment Active ingredient 
application rate 
(grams active 
ingredient/hectare) 

1 None (control) 
2 pyraclostrobin 50 g a/ha 
3 pyraclostrobin 75 g a/ha 
4 pyraclostrobin 150 g a/ha 
5 imazapyr 36 g/ha 
6 imazapyr 72 g a/ha 
7 imazapyr 144 g a/ha 
8 imazapyr 

pyraclostrobin 
36 g a/ha 
50 g a/ha 

9 imazapyr 
pyraclostrobin 

36 g a/ha 
75 g a/ha 

10 imazapyr 
pyraclostrobin 

36 g a/ha 
150 g a/ha 

11 imazapyr 
pyraclostrobin 

72 g a/ha 
50 g a/ha 

12 imazapyr 
pyraclostrobin 

72 g a/ha 
75 g a/ha 

13 imazapyr 
pyraclostrobin 

72 g a/ha 
150 g a/ha 

14 imazapyr 
pyraclostrobin 

144 g a/ha 
150 g a/ha 

15 imazapyr 
pyraclostrobin 

144 g a/ha 
75 g a/ha 

16 imazapyr 
pyraclostrobin 

144 g a/ha 
150 g a/ha 

17 None (control) 
18 pyraclostrobin 50 g a/ha 
19 pyraclostrobin 75 g a/ha 
20 pyraclostrobin 150 g a/ha 
21 imazapic + imazapyr (1:3 by weight) 35 g a/ha 
22 imazapic + imazapyr (1:3 by weight) 70 g a/ha 
23 imazapic + imazapyr (1:3 by weight) 140 g a/ha 
24 imazapic + imazapyr (1:3 by weight) 

pyraclostrobin 
35 g a/ha 
50 g a/ha 

25 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

35 g a/ha 
75 g a/ha 

26 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

35 g a/ha 
150 g a/ha 

27 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

70 g a/ha 
50 g a/ha 

28 imazapic + imazapyr (1:3 by weight) 70 g a/ha 
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pyraclostrobin 75 g a/ha 
29 imazapic + imazapyr (1:3 by weight) 

pyraclostrobin 
75 g a/ha 
150 g a/ha 

30 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

140 g a/ha 
50 g a/ha 

31 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

140 g a/ha 
75 g a/ha 

32 imazapic + imazapyr (1:3 by weight) 
pyraclostrobin 

140 g a/ha 
150 g a/ha 

[00343] At 1, 7, and 14 days after application (DAA), the plants were 

assessed for phototoxicity, vigor, plant height, relative photosynthesis, relative 

SPAD (i.e., a relative measure of leaf chlorophyll/greenness), and stomatal 

5 conductance. 

[00344] As shown in Table 26 below, the addition of pyraclostrobin to 

treatments with imazapic or with imazapic plus imazapyr noticeably increased the 

net photosynthesis, increased overall plant greening (relative SPAD), and 

increased stomatal conductance relative to certain treatments without the 
10 pyraclostrobin at certain time points. 

Table 26 

Treatment without 
Pyraclostrobin (relative 
%) 

Comparative Treatment 
with Pyraclostrobin 
(relative %) 

RELATIVE 
PHOTOSYNTHESIS 

1 DAA 22 (38.5%) 27 (63.9%) 
23 (44.1%) 30 (69.3%) 

7 DAA 7 (74.7%) 14(93.1%) 
23 (69.9%) 31 (85.8%) 

32 (86.1%) 
14 DAA 7(85.1%) 14(97.5%) 

RELATIVE SPAD 
1 DAA 5 (89.6%) 9 (103.5%) 

10(106.1%) 
6 (89.4%) 11 (103.7%) 

12 (109.5%) 
7 (98.5%) 14(108.6%) 

16(124.8%) 
21 (78.1%) 24 (104.3%) 

25 (83.5%) 
26 (81.7%) 
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22 (74.9%) 27 (92.2%) 
28 (86.5%) 
29 (91.9%) 

14 DAA 6 (66.9%) 11 (76.2%) 
12 (72.5%) 
13 (87.3%) 

21 (77.9%) 24 (84.9%) 
25 (89.4%) 

23 (87.9%) 31 (97.3%) 
32 (87.9%) 

RELATIVE STOMATAL 
CONDUCTANCE 

1 DAA 23 (42.6%) 30 (109.3%) 
31 (86.9%) 
32 (58.2%) 

7 DAA 7 (2.8%) 14(31.3%) 
15 (68.4%) 
16 (38%) 

14 DAA 7(102.3%) 14 (104.5%) 
15 (103.5%) 
16(103.2%) 

[00345] This indicates that the combination of pyraclostrobin with an 

AHAS-inhibiting herbicide (or herbicides) provides a surprising degree of benefit 

to event 127 soy plants. 
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CLAIMS 

What is claimed is: 

5 1. A method for controlling weeds in a cultivated area, comprising: 

applying an effective amount of a non-selective herbicide to the cultivated 

area having a soybean plant comprising an event 127 nucleic acid molecule. 

2. The method of claim 1, wherein the event 127 nucleic acid molecule 

10 comprises an event 127 specific nucleic acid molecule. 

3. The method of claim 1, wherein the event 127 nucleic acid molecule 

comprises the nucleic acid sequence of SEQ ID NO:l. 

15 4. The method of claim 1, wherein the non-selective herbicide comprises (A) an 

AHAS-inhibiting herbicide, (B) a combination of AHAS-inhibiting herbicides, or (C) 

a combination of (A) or (B) with an herbicide selected from the group consisting of 

EPSPS-inhibiting herbicides, GS-inhibiting herbicides, PPO-inhibiting herbicides, 

auxinic herbicides, and combinations thereof. 

20 

5. The method of claim 4, wherein the AHAS-inhibiting herbicide is imazapyr, 

imazapic, or any of the combinations thereof. 

6. The method of claim 1, wherein the weeds are resistant to glyphosate. 

25 

7. A method for controlling glyphosate tolerant weeds in a crop field, 

comprising: 

applying an effective amount of an AHAS-inhibiting herbicide to the crop 

field having a soybean plant comprising an event 127 nucleic acid molecule. 

30 

8. The method of claim 7, wherein the soybean plant comprises a nucleic acid 

molecule having the nucleic acid sequence of SEQ ID NO: 1. 
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9. The method of claim 7, wherein the event 127 nucleic acid molecule 

comprises an event 127 specific nucleic acid molecule. 

10. The method of claim 7, wherein the AHAS-inhibiting herbicide is imazapyr or 

5 imazapic. 

11. An isolated nucleic acid molecule comprising the nucleic acid sequence of 

positions 1312 to 6069 of SEQ ID NO:l. 

10 12. The isolated nucleic acid molecule of claim 11, wherein the nucleic acid 

molecule is in a recombinant nucleic acid construct. 

13. A soybean plant comprising the isolated nucleic acid molecule of claim 11. 

15 14. A transgenic soybean plant comprising a heterologous nucleic acid molecule 

comprising the nucleic acid sequence of nucleotides 1302 to 6079 of SEQ ID NO:l. 

15. The transgenic soybean plant of claim 14, wherein the soybean plant is 

resistant to an AHAS-inhibiting herbicide. 

20 

16. An isolated pair of nucleic acid primers comprising: 

a first and a second isolated nucleic acid molecule capable of amplifying an 

event 127 nucleic acid molecule. 

25 17. The isolated pair of nucleic acid primers of claim 16, wherein the first isolated 

nucleic acid molecule is selected from the group consisting of SEQ ID NOS:37, 39, 

41, 43, and 67. 

18. The isolated pair of nucleic acid primers of claim 16, wherein the second 

30 isolated nucleic acid molecule is selected from the group consisting of SEQ ID 

NOS:38, 40, 42, 44, and 68. 
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19. The isolated pair of nucleic acid primers of claim 16, wherein the first isolated 

nucleic acid molecule comprises SEQ ID NO:41, and the second isolated nucleic acid 

molecule comprises SEQ ID NO:42. 

5 20. The isolated pair of nucleic acid primers of claim 19, wherein the pair is 

capable of amplifying a nucleic acid molecule having a nucleic acid sequence of SEQ 

ID NO:l. 

21. A kit for identifying an event 127 nucleic acid molecule in a biological 

10 sample, comprising: a first and a second nucleic acid primer, wherein the first and 

second nucleic acid primers are capable of amplifying an event 127 nucleic acid 

molecule. 

22. The kit of claim 21, wherein the first and second nucleic acid primers are 

15 capable of amplifying a nucleic acid molecule having the nucleic acid sequence of 

SEQ ID NO:l or a fragment thereof. 

23. A method for identifying an event 127 soybean plant, comprising: 

(a) forming a mixture comprising a biological sample containing soybean 

20 DNA and a first and second nucleic acid primer capable of amplifying an event 127 

specific nucleic acid molecule; 

(b) reacting the mixture under conditions that allow the first and second 

nucleic acid primers to amplify an event 127 specific nucleic acid molecule; and 

(c) detecting the presence of the amplified fragment nucleic acid molecule, 

25 wherein the presence of the soybean event 127 specific nucleic acid molecule 

indicates that the soybean plant is an event 127 soybean plant. 

24. A method for identifying a soybean plant having an event 127 nucleic acid 

molecule, comprising: 

30 (a) forming a mixture comprising a biological sample containing soybean 

DNA and a nucleic acid molecule probe that is capable of hybridizing to an event 127 

specific nucleic acid molecule; 
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(b) reacting the mixture under conditions that allow the nucleic acid molecule 

probe to hybridize to an event 127 specific nucleic acid molecule; and 

(c) detecting hybridization of the probe to the DNA, wherein the presence of 

hybridization of the nucleic acid molecule probe to the soybean DNA indicates the 

5 presence of an event 127 nucleic acid molecule. 

25. A method for increasing yield in a soybean plant comprising an event 127 

nucleic acid molecule, the method comprising: 

applying an effective amount of an AHAS-inhibiting herbicide to one or more 

10 soybean plants comprising an event 127 nucleic acid molecule and the surrounding 

area, wherein the AHAS-inhibiting herbicide reduces weed growth in the surrounding 

area; and 

harvesting seed from the one or more soybean plants. 

15 26. A method for breeding an AHAS-inhibiting-herbicide-resistant soybean plant, 

comprising: 

(a) crossing a soybean plant comprising an event 127 nucleic acid molecule 

with a second soybean plant; 

(b) obtaining seed from the cross of step (a); 

20 (c) obtaining a DNA sample from the seed; and 

(d) detecting the presence of an event 127 nucleic acid molecule in the 

sample, where the presence of the event 127 nucleic acid molecule indicates that the 

seed is capable of producing an AHAS-inhibiting-herbicide-resistant soybean plant. 

25 27. A seed of a soybean plant comprising an event 127 nucleic acid molecule. 

28. The seed of claim 27, wherein the event 127 nucleic acid molecule comprises 

the nucleic acid sequence of SEQ ID NO:l. 

30 29. The seed of claim 28, wherein a representative sample of seed comprising an 

event 127 nucleic acid molecule was deposited under NCIMB Accession No. 41603. 

30. A soybean plant, or part thereof, produced by growing the seed of claim 27. 
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31. A method for detecting the presence of an event 127 nucleic acid molecule in 

a biological sample, comprising: 

(a) forming a mixture comprising a biological sample containing DNA and a 

5 first and second nucleic acid primer capable of amplifying an event 127 specific 

nucleic acid molecule; 

(b) reacting the mixture under conditions that allow the first and second 

nucleic acid primers to amplify the nucleic acid molecule comprising an event 127 

specific nucleic acid molecule; and 

10 (c) detecting the presence of the amplified nucleic acid molecule, wherein the 

presence of the event 127 specific nucleic acid molecule indicates that the sample 

contains event 127 nucleic acid molecule. 

15 32. The method of claim 31, wherein the biological sample is obtained from a 

soybean plant. 

33. A method for detecting an event 127 nucleic acid molecule in a biological 

sample comprising: 

20 (a) forming a mixture comprising a biological sample containing DNA and a 

nucleic acid probe capable of hybridizing to an event 127 specific nucleic acid 

molecule; 

(b) reacting the mixture under conditions that allow the probe to hybridize to 

an event 127 specific nucleic acid molecule; and 

25 (c) detecting the presence of a hybridized nucleic acid molecule, wherein the 

presence of the event 127 specific nucleic acid molecule indicates that the sample 

contains event 127 nucleic acid molecule. 

30 34. The method of claim 33, wherein the biological sample is obtained from a 

soybean plant. 

35. A method for growing a soybean plant, comprising: 
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(A) providing a soybean seed comprising an event 127 nucleic acid molecule; 

(B) planting the soybean seed in a growth medium under conditions that allow the 

seed to germinate to produce a growing soybean plant comprising an event 127 

nucleic acid molecule; and 

5 (C) contacting the growth medium, seed, or plant with an herbicidal composition 

comprising at least one component selected from the group consisting of 

imidazolinone herbicides, sulfonylurea herbicides, combinations thereof with one 

another, and combinations thereof with at least one other active ingredient. 

10 36. The method of Claim 35, wherein step (C) is performed before step (B) and 

comprises contacting the growth medium with the herbicidal composition. 

37. The method of Claim 35, wherein step (C) is performed after step (B) and 

comprises contacting the plant or growth medium after the plant has emerged from 

15 the growth medium. 

38. The method of Claim 35, wherein the herbicidal composition comprises a 

combination of (1) at least one imidazolinone herbicide, or at least one sulfamide 

herbicide, or both, with (2) at least one other active ingredient that is selected from the 

20 group consisting of fungicides, bacteriacides, organophosphate herbicides, sulfamide 

herbicides, benzothiadiazinone herbicides, and combinations thereof. 

39. The method of Claim 35, wherein the herbicidal composition comprises 

imazapyr, imazapic, or any one of the following: 

25 (A) combinations of imazapyr and imazapic; 

(B) combinations of imazapyr, imazapic, and bentazon; 

(C) combinations of imazapyr, imazapic, and pyraclostrobin; 

(D) combinations of imazapyr, imazapic, and saflufenacil; 

(E) combinations of imazapyr, imazapic, saflufenacil, and glyphosate; 

30 (F) combinations of imazaypr and bentazon; 

(G) combinations of imazapyr and pyraclostrobin; 

(H) combinations of imazapyr and saflufenacil; 

(I) combinations of imazapyr, saflufenacil, and glyphosate; 
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(J) combinations of imazapyr and glyphosate; 

(K) combinations of imazapic and glyphosate; 

(L) combinations of imazapic, saflufenacil, and glyphosate; and 

(M) combinations of saflufenacil and glyphosate. 

40. The method of claim 35, wherein the event 127 nucleic acid molecule has the 

nucleic acid sequence of nucleotides 1302 to 6069 of SEQ ID NO:l. 

41. A method of detecting an event 127 polypeptide in a sample, comprising: 

10 obtaining a biological sample from a soybean plant; and 

conducting at least one immunological assay on the sample, wherein the assay 

is capable of detecting an event 127 polypeptide. 

42. The method of claim 41, wherein the immunological assay is selected from the 

15 group consisting of ELIS As (enzyme linked immunoabsorbent assays), 

immunostaining assays, immuno-histochemistry assays, protein chip assays, 

radioimmunoprecipitation assays, rapid membrane immunochromatographic assays, 

rapid stick immunochromatographic assays, and combinations thereof. 

20 43. A device for use in detecting biological molecules, comprising: 

a solid support having a surface; and 

at least one event 127 diagnostic molecule attached to the surface of the solid 

support. 

25 44. The device of claim 43, wherein the solid support is (A) selected from the group 

consisting of glasses, gels, polymers, plastics, elastics, ceramics, metals, and 

combinations thereof, or is (B) selected from the group consisting of plates, chips, 

membranes, rods, sticks, beads, fibers, mats, lattices, fabrics, vessel walls, and 

combinations thereof, or is (C) selected from both (A) and (B). 

30 

45. The device of claim 43, wherein the event 127 diagnostic molecules are selected 

from the group consisting of nucleobase oligomer probes, aptamers, antibodies, and 

combinations thereof. 
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46. The device of claim 45, wherein the nucleose base oligomer probes comprise 

nucleic acid analogs. 

5 47. The device of claim 45, wherein the antibody is selected from the group 

consisting of monoclonal antibodies, single chain antibodies, and immunoreactive 

antibody fragments that retain binding specificity for an event 127 polypeptide. 

48. The device of claim 43, wherein the diagnostic molecule(s) are immobilized by a 

10 method selected from covalent, coordinate, and non-covalent bonding to the surface. 

49. The device of claim 43, wherein the substrate comprises an 

immunochromatographic strip. 

15 50. The device of claim 43, wherein the device comprises an array of a plurality of 

defined zones, each zone comprising: (a) a portion of the surface of the solid support 

and attached thereto (b) at least one event 127 diagnostic molecule. 

51. The device of claim 43, wherein the event 127 diagnostic molecule is selected 

20 from the group consisting of event 127 nucleic acid molecules, event 127 

polypeptides, antibodies specific therefor, detectably labeled forms of the foregoing, 

derivatives of any of these, and combinations thereof. 

52. The method of claim 1, wherein the method further comprises applying a 

25 strobilurin to the cultivated area. 

53. The method of claim 52, wherein strobilurin comprises pyraclostrobin. 

54. The method of claim 7, wherein the method further comprises applying a 

30 strobilurin to the cultivated area. 
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