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TRANSGENIC CORN EVENT MONS87403 AND METHODS FOR DETECTION
THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of United States Provisional Application No.

61/888,978 filed October 9, 2013, herein incorporated by reference in its entirety.

INCORPORATION OF SEQUENCE LISTING
The sequence listing that 1s contained 1 the file named
“MONS342WO_ST25.txt,” which 1s 24 kilobytes as measured in Microsoft Windows
operating system and was created on September 30, 2014, 1s filed electronically herewith

and 1ncorporated herein by reference.

FIELD
The present disclosure relates to transgenic corn event MONJ&7403 and plants
comprising the event that exhibit increased yield. The disclosure also provides cells,
plant parts, seeds, plants, commodity products related to the event, and DNA molecules
that are unique to the event and were created by the insertion of transgenic DNA 1nto the
genome of a corn plant. The disclosure further provides methods for detecting the
presence of said corn event nucleotide sequences 1n a sample, probes and primers for use

in detecting nucleotide sequences that are diagnostic for the presence of said corn event.

BACKGROUND

Corn 1s an important crop and 1s a primary food source in many areas of the
world. The methods of biotechnology have been applied to corn for improvement of
agronomic traits and the quality of the product. One such agronomic trait 1s increased
yield.

Increased yield may be achieved in transgenic plants by the expression of a
transgene capable of providing such increased yield. The expression of transgenes in
plants may be influenced by many factors, such as the regulatory elements used 1n the
transgene cassette, the chromosomal location of the transgene insert, the proximity of any
endogenous regulatory elements close to the transgene insertion site, and environmental
factors such as light and temperature. For example, there may be a wide variation in the

overall level of transgene expression or in the spatial or temporal pattern of transgene
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expression between similarly-produced events. For this reason, the performance of a
single given transformation event can vary. The identification of transformation events

conferring beneficial characteristics can therefore represent a significant undertaking.

SUMMARY

In one aspect, the invention provides a recombinant DNA molecule comprising a
nucleotide sequence selected from the group consisting of SEQ ID NO:1-8, SEQ ID
NO:10, and full complements thereof. In one embodiment, the recombinant DNA
molecule 1s formed by the junction of an inserted heterologous nucleic acid molecule and
genomic DNA of a corn plant, plant cell, or seed. In another embodiment, the
recombinant DNA molecule 1s from a transgenic corn plant comprising event
MONGg7403, a representative sample ot seed comprising said event having been deposited
as ATCC Accession No. PTA-13584. In another embodiment, the recombinant DNA
molecule 1s an amplicon diagnostic tor the presence of DNA from transgenic corn event
MONGg7403. In still another embodiment, the recombinant DNA molecule 1s 1n a corn
plant, plant cell, seed, progeny plant, plant part, or commodity product. In another
embodiment, the invention provides a transgenic corn plant, seed, cell, or plant part
thereof comprising the recombinant DNA molecule. In other embodiments, the
transgenic corn plant, seed, cell, or plant part thereof comprising the recombinant DNA
molecule has increased yield, and/or the genome of such corn plant, seed, cell, or plant
part thereof produces an amplicon comprising a DNA molecule selected from the group
consisting of SEQ ID NO:1-8, and consecutive nucleotides of SEQ ID NO:10 when tested
in a DNA amplification method. In another embodiment, the invention provides a
nonliving plant material and/or a microorganism comprising the recombinant DNA
molecule. In another embodiment, the microorganism comprising the recombinant DNA

molecule 1s a plant cell.

In another aspect, the invention provides a DNA probe comprising a nucleotide
sequence of sufficient length of contiguous nucleotides of SEQ ID NO:10, or a full
complement thereof, to function as a DNA probe that hybridizes under stringent
hybridization conditions with a DNA molecule comprising a nucleotide sequence selected

from the group consisting of SEQ ID NO:1-8, and SEQ ID NO:10 and does not hybridize

under the stringent hybridization conditions with a DNA molecule not comprising a
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nucleotide sequence selected from the group consisting of SEQ ID NO:1-8, and SEQ ID
NO:10.

In another aspect, the invention provides a pair of DNA molecules comprising a
first DNA molecule and a second DNA molecule different from the first DNA molecule,
wherein said first and second DNA molecules each comprise a nucleotide sequence of
sufficient length of contiguous nucleotides of SEQ ID NO:10, or a full complement
thereof, to function as DNA primers when used together in an amplification reaction with

DNA from event MONG&7403 to produce an amplicon diagnostic for transgenic corn event

MONG&7403 DNA 1n a sample.

In still another aspect, the invention provides a method of detecting the presence
of a DNA molecule from a transgenic corn plant comprising event MON&7403 1n a
sample, said method comprising: (a) contacting said sample with the DNA probe of claim
6; (b) subjecting said sample and said DNA probe to stringent hybridization conditions;
and (c) detecting hybridization of said DNA probe to a DNA molecule in said sample,
wherein the hybridization of said DNA probe to said DNA molecule indicates the
presence of a DNA molecule from a transgenic corn plant comprising event

MON&74031n said sample.

Another aspect of the invention provides a method of detecting the presence of a
DNA molecule from a transgenic corn plant comprising event MONS87403 1n a sample,
saild method comprising: (a) contacting said sample with the pair of DNA molecules of
claim 7; (b) performing an amplification reaction sufficient to produce a DNA amplicon
comprising a sequence selected from the group consisting of SEQ ID NO:1-8 and
consecutive nucleotides of SEQ ID NO:10; and (¢) detecting the presence of said DNA
amplicon 1n said reaction, wherein the presence of said DNA amplicon 1n said reaction

indicates the presence of a DNA molecule from a transgenic corn plant comprising event

MONg&7403 1n said sample.

In another aspect, the invention provides a DNA detection kit comprising: (a) a
pair of DNA molecules comprising a first DNA molecule and a second DNA molecule
different from the first DNA molecule, wherein said first and second DNA molecules
cach comprise a nucleotide sequence of sufficient length of contiguous nucleotides of
SEQ ID NO:10, or a tull complement thereof, to function as DNA primers when used

together in an amplification reaction with DNA from event MONg&7403 to produce an
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amplicon diagnostic for transgenic corn event MONS7403 DNA; and (b) a DNA probe
comprising a nucleotide sequence of sufficient length of contiguous nucleotides of SEQ
ID NO:10, or a full complement thereof, to function as a DNA probe that hybridizes
under stringent hybridization conditions with a DNA molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NO:1-8 and SEQ ID NO:10 and
does not hybridize under the stringent hybridization conditions with a DNA molecule not

comprising a nucleotide sequence selected from the group consisting of SEQ ID NO:1-8

and SEQ ID NO:10.

Another aspect of the present invention provides a corn plant or seed, comprising
event MONGS7403, a representative sample of seed comprising said event having been
deposited under ATCC Accession No. PTA-13584. In one embodiment, the corn plant or
seed 1s a hybrid having at least one parent comprising event MONGS7403.

In still another aspect, the invention provides a commodity product produced from
a transgenic corn plant comprising event MONS7403 and comprising the recombinant
DNA molecule of claim 1, wherein detection of said nucleotide sequence 1n a sample
dertved from said commodity product 1s determinative that said commodity product was
produced from said transgenic corn plant comprising event MONg7403. In one
embodiment, the commodity product is selected from the group consisting of whole or
processed seeds, animal feed, oi1l, meal, flour, flakes, bran, biomass, and fuel products.
Other embodiments of the invention provide a method of producing the commodity
product, comprising: (a) obtaining a corn plant or part thereof comprising transgenic corn
event MONG&7403; and (b) producing a corn commodity product from the corn plant or

part thereof.

Another aspect of the invention provides a method of increasing yield 1n a crop
comprising: (a) planting a crop plant or seed comprising event MONS87403; and (b)
orowing said crop plant or seed. In one embodiment, the crop plant or seed 1s a corn plant

Or corn seed.

In another aspect, the invention provides a method of producing a corn plant with
increased yield comprising: (a) sexually crossing a transgenic corn plant comprising event
MONS7403 comprising a nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of SEQ ID NO:1-8, consecutive nucleotides of SEQ

ID NO:10, and full complements thereot, with a second maize plant, thereby producing
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seed; (b) collecting said seed produced from said cross; (¢) growing said seed to produce

a plurality of progeny plants; and (d) selecting a progeny plant that has increased yield.

In another aspect, the invention provides a method of producing a corn plant with
increased yield comprising: (a) selfing a transgenic corn plant comprising event
MONS7403 comprising a nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of SEQ ID NO:1-8, and consecutive nucleotides of
SEQ ID NO:10, thereby producing seed; (b) collecting said seed produced from said
selfing; (¢) growing said seed to produce a plurality of progeny plants; and (d) selecting a

progeny plant that has increased yield.

Another aspect of the invention provides a method of producing hybrid corn seed
comprising: (a) planting transgenic corn seed comprising event MONG&7403 1n an area;
(b) growing a corn plant from said seed; (¢) fertilizing said corn plant with pollen from a
second parent corn plant; and (d) harvesting seed from said corn plant, wherein said seed
1s hybrid corn seed produced by the cross of a transgenic corn plant comprising event
MONS&7403 with a second parent plant. In one embodiment, the method further
comprising planting a second parent corn plant seed 1n said area and growing a corn plant
from said second parent corn plant. In another embodiment, the said second parent corn

plant has increased yield.

In another aspect, the invention provides a method of determining the zygosity of
a corn plant genome comprising corn event MONG&7403 DNA 1n a sample comprising: (a)
contacting the sample with a first pair of DNA molecules and a second distinct pair of
DNA molecules that: (1) when used together 1n a nucleic acid amplification reaction with
corn event MON&7403 DNA, produces a first amplicon that 1s diagnostic for corn event
MON&7403; and (11) when used together 1n a nucleic acid amplification reaction with
corn genomic DNA other than MONg7403 DNA, produces a second amplicon that is
diagnostic for corn wild type genomic DNA other than event MONg7403 DNA; (b)
performing a nucleic acid amplification reaction; and (¢) detecting said first amplicon and
sald second amplicon; wherein the presence of said first and second amplicons 1s
diagnostic of a heterozygous genome in said sample, and wherein the presence of only
said first amplicon 1s diagnostic of a genome homozygous for corn event MON&7403 1n

said sample. In an embodiment, the first set of DNA molecules comprises SEQ ID

NO:11 and SEQ ID NO:12, and the second set of DNA molecules comprises SEQ 1D
NO:14 and SEQ ID NO:15.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 - Shows a diagrammatical representation of the transgenic insert in the
genome of a corn comprising event MONZ7403; | A] corresponds to the relative positions
of SEQ ID NOs:1, 3, and 5, all of which form the junction between the 5’ portion of the
transgenic insert and the 3’ portion of the flanking genomic DNA; [B] corresponds to the
relative positions of SEQ ID NOs:2, 4, and 6, all of which form the junction between the
3’7 portion of the transgenic insert and the 5’ portion of the flanking genomic DNA; [C]
corresponds to the relative position of SEQ ID NO:7, which contains the corn genomic
flanking region and a portion of the arbitrarily designated 5° end of the transgenic DNA
insert; [D] corresponds to the relative position of SEQ ID NO:8, which contains the corn
genome flanking region and a portion of the arbitrarily designated 3° end of the transgenic
DNA 1nsert; |[E] represents SEQ ID NO:9, which 1s the sequence of the transgenic DNA
insert including the ATHB17 expression cassette integrated into the genome of a corn
plant comprising event MONg&7403; [F] represents SEQ ID NO:10, which 1s the
contiguous sequence comprising the 5’ flanking genomic sequence, the transgenic insert
and the 3’ flanking genomic sequence, comprising, as represented in the figure from left
to right, SEQ ID NO:7, SEQ ID NO:9, and SEQ ID NO:8, in which SEQ ID NOs:1, 3,
and 5, and SEQ ID NOs:2, 4, and 6 are incorporated as set forth above, as these
sequences are present 1n the genome of a plant comprising event MON7403.

FIG. 2 - Shows comparative data of 14 individual events that were advanced to
field testing in 2009. Data shown are from the 2009 multi-tester trial taken from 11
locations, with 22 total replicates. Asterisks indicate an event ranked 1n the top 3.

FIG. 3 — Shows the plasmid map of transformation vector pMON97046.

FIG. 4 - Shows the increased yield performance of plants comprising the

MONS7403 event 1n transformation germplasm-based hybrids across years.

BRIEF DESCRIPTION OF THE SEQUENCES
SEQ ID NO:1 is a 20 nucleotide sequence representing the 5’ junction region of a

maize genomic DNA and an integrated transgenic expression cassette (positions 1336

through 1355 of SEQ ID NO:10).

SEQ ID NO:2 1s a 20 nucleotide sequence representing the 3° junction region of a

maize genomic DNA and an integrated transgenic expression cassette (positions 4463

through 4487 of SEQ ID NO:10).
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SEQ ID NO:3 1s a 60 nucleotide sequence representing the 5’ junction region of a

maize genomic DNA and an integrated transgenic expression cassette (positions 1316

through 1375 of SEQ ID NO:10).

SEQ ID NO:4 1s a 60 nucleotide sequence representing the 3’ junction region of a

maize genomic DNA and an integrated transgenic expression cassette (positions 4443

through 4507 of SEQ ID NO:10).

SEQ ID NO:5 1s a 100 nucleotide sequence representing the 5’ junction region of

a maize genomic DNA and an integrated transgenic expression cassette (positions 1296

through 1395 of SEQ ID NO:10).

SEQ ID NO:6 1s a 100 nucleotide sequence representing the 3’ junction region of

a maize genomic DNA and an integrated transgenic expression cassette (positions 4423

through 4527 of SEQ ID NO:10).

SEQ ID NO:7 i1s a 3000 nucleotide 5’ sequence flanking the inserted DNA of
MONG&7403 up to and including a region of transgene DNA 1nsertion (positions 1 through
3000 of SEQ ID NO:10).

SEQ ID NO:8 1s a 2624 nucleotide 3° sequence flanking the inserted DNA of
MONGg7403 up to and including a region of transgene DNA 1nsertion (positions 3121
through 5744 of SEQ ID NO:10).

SEQ ID NO:9 1s the sequence fully integrated into the maize genomic DNA and
containing the expression cassette DNA (positions 1346 through 4477 of SEQ ID

NO:10).

SEQ ID NO:10 1s the nucleotide sequence representing the contig of the 5’
sequence ftlanking the inserted DNA of MONGgS7403 (SEQ ID NO:7), the sequence fully
integrated into the corn genomic DNA and containing the expression cassette (SEQ 1D
NO:9), and the 3’ sequence flanking the inserted DNA of MON87403 (SEQ ID NO:8)
and includes SEQ ID NOs:1-6.

SEQ ID NO:11 1s a transgene-specific assay primer 5SQ23846 used to identify
event MONGS7403. A PCR amplicon produced from a TAQMAN® (PE Applied
Biosystems, Foster City, CA) assay using the combination of primers SEQ ID NO:11 and
SEQ ID NO:12 1s a positive result for the presence of the event MONS7403.
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SEQ ID NO:12 is a transgene-specific assay primer SQ4603 used to identify event
MONZ&7403.

SEQ ID NO:13 1s a transgene-specific assay 6-FAM-labeled probe PB 10644 used
to identify MON87403. This probe is a 6FAM ' “-labeled synthetic oligonucleotide.

Release of a fluorescent signal in an amplification reaction using primers SEQ ID NO:11-
12 in combination with the 6FAM ' “-labeled probe is diagnostic of event MON87403 in a
TAQMAN® assay.

SEQ ID NO:14 1s a transgene-specific assay internal control primer SQ25061.
SEQ ID NO:15 1s a transgene-specific assay internal control primer SQ25062.

SEQ ID NO:16 1s a transgene-specific assay internal control VIC M-labeled
PB10866.

SEQ ID NO:17 1s a transgene-specific forward primer AS349 for PCR used to
identify MONG7403.

SEQ ID NO:18 1s a transgene-specific reverse primer AS350 for PCR used to
identifty MONg&7403.

SEQ ID NO:19 is primer SQ6164, used to detect the 5’ (left) junction region of
event MON&7403.

SEQ ID NO:20 1s primer SQ132035, used in PCR to detect the 5° (left) junction
region of event MONGgZ7403.

SEQ ID NO:21 is primer SQ61635, used to detect the 5’ (left) junction region of
event MON&7403.

SEQ ID NO:22 1s primer 5SQ22458, used to detect the 5’ (left) junction region of
event MONG&7403.

SEQ ID NO:23 1s primer $Q22459, used to detect the 5° (left) junction region of
event MONGS7403.

SEQ ID NO:24 1s primer SQ21173, used to detect the 3’ (right) junction region of
event MONg&7403.

SEQ ID NO:25 1s primer SQ22464, used to detect the 3’ (right) junction region of
event MONG&7403.
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SEQ ID NO:26 1s primer SQ22460, used to detect the 3’ (right) junction region of
event MONGS7403.

SEQ ID NO:27 1s primer SQ22465, used to detect the 3’ (right) junction region of
event MONGg7403.

SEQ ID NO:28 1s primer SQ22461, used to detect the 3’ (right) junction region of
event MONGS7403.

SEQ ID NO:29 1s primer SQ22471, used to detect the 3’ (right) junction region of
event MONGS7403.

DETAILED DESCRIPTION

The following definitions and methods are provided to better define the present
disclosure and to guide those of ordinary skill in the art in the practice of the present
disclosure. Unless otherwise noted, terms are to be understood according to conventional
usage by those of ordinary skill in the relevant art. Definitions of common terms in
molecular biology may also be found 1n Rieger et al., Glossary of Genetics: Classical and
Molecular, Sth edition, Springer-Verlag: New York, 1991; and Lewin, Genes V, Oxford
University Press: New York, 1994.

The present disclosure provides transgenic corn event MON&7403 (also referred
to herein as MON&7403). The term “event” as used herein refers to DNA molecules
produced as a result of inserting transgenic DNA into a plant’s genome at a particular
location on a chromosome. Event MONGJ7403 retfers to the DNA molecules produced as
a result of the insertion of transgenic DNA having a sequence provided herein as SEQ ID
NO:9 into a particular chromosomal location in the Zea mays genome. Plants, seeds,
progeny, cells, and plant parts thereof comprising event MONG&7403 are also provided 1n
the present disclosure. Plants comprising MONG&7403 exhibit increased grain yield.

As used herein, the term ““corn™ or “maize” means Zea mays and includes all plant
varieties that can be bred with maize, including wild maize species as well as those plants
belonging to Zea that permit breeding between species.

A transgenic “‘event” 1s produced by transtormation of plant cells with
heterologous DNA, i.e., a nucleic acid construct that comprises a transgene of interest,
regeneration of a population of independently transformed transgenic plants resulting
from the insertion of the transgene into the genome of the plants, and selection of a

particular plant with desirable molecular characteristics, such as insertion of a single copy

9
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of the transgene 1nto a particular genome location, integrity of the transgenic DNA, and
an enhanced trait such as increased grain yield. A plant comprising the event can refer to
the original transformant that includes the transgene inserted into the particular location
in the plant’s genome. A plant comprising the event can also refer to progeny of the
original transformant that retain the transgene at the same particular location in the
plant’s genome. Such progeny may be produced by selfing, or by a sexual outcross with
a different plant comprising the same event, or its progeny, and another plant. Such
another plant may be a transgenic plant comprising the same or a different transgene; or
may be a non-transgenic plant, such as one from a different variety. 'The resulting
progeny may be homozygous or heterozygous for event MON&7403 DNA (inserted DNA
and flanking DNA). Even after repeated back-crossing to a recurrent parent, the event
DNA from the transtormed parent is present in the progeny of the cross at the same
genomic location.

A DNA molecule comprising event MONGS7403 refers to a DNA molecule
comprising at least a portion of the inserted transgenic DNA (provided as SEQ ID NO:9)
and at least a portion of the flanking genomic DNA immediately adjacent to the inserted
DNA. As such, a DNA molecule comprising event MONS7403 has a nucleotide
sequence representing at least a portion of the transgenic DNA insert and at least a
portion of the particular region of the genome of the plant into which the transgenic DNA
was inserted. The arrangement of the inserted DNA 1n event MONg&7403 1n relation to
the surrounding plant genome 1s specific and unique to event MONG&7403 and as such the
nucleotide sequence of such a DNA molecule 1s diagnostic and 1dentifying for event
MONS87403. Examples of the sequence of such a DNA molecule are provided herein as
SEQ ID NOs:1-8 and SEQ ID NO:10. Such a DNA molecule is also an integral part of
the chromosome of a plant that comprises event MONG&7403 and may be passed on to
progeny of the plant.

As used herein, a “recombinant DNA molecule” 1s a DNA molecule comprising a
combination of DNA molecules that would not naturally occur together and 1s the result
of human intervention, e¢.g., a DNA molecule that 1s comprised of a combination of at
least two DNA molecules heterologous to each other, and/or a DNA molecule that 1s
artificially synthesized and comprises a polynucleotide sequence that deviates from the
polynucleotide sequence that would normally exist in nature, and/or a DNA molecule that
comprises a transgene incorporated into a host cell’s genomic DNA and the associated

flanking DNA of the host cell’s genome. An example of a recombinant DNA molecule 1s

10
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a DNA molecule described herein resulting from the insertion of the transgene into the
Zea mays genome, which may ultimately result 1in the expression of a recombinant RNA
and/or protein molecule 1n that organism. The nucleotide sequence or any fragment
derived therefrom would also be considered a recombinant DNA molecule 1f the DNA
molecule can be extracted from cells, or tissues, or homogenate from a plant or seed or
plant tissue; or can be produced as an amplicon from extracted DNA or RNA from cells,
or tissues, or homogenate from a plant or seed or plant tissue, any of which 1s derived
from such materials derived from a plant comprising event MON&87403. For that matter,
the junction sequences as set forth at SEQ ID NOs:1-6, and nucleotide sequences derived
from event MONG&7403 that also contain these junction sequences are defined herein to be
recombinant DNA, whether these sequences are present within the genome of the cells
comprising event MONG&87403 or present in detectable amounts 1n tissues, progeny,
biological samples or commodity products derived from plants comprising event
MONQS87403. As used herein, the term “transgene” refers to a polynucleotide molecule
incorporated into a host cell’s genome. Such transgene may be heterologous to the host
cell. The term ““transgenic plant” refers to a plant comprising such a transgene. A
“transgenic plant” includes a plant, plant part, a plant cell or seed whose genome has been
altered by the stable integration of recombinant DNA. A transgenic plant includes a plant
regenerated from an originally-transtormed plant cell and progeny transgenic plants from
later generations or crosses of a transtformed plant. As a result of such genomic alteration,
the transgenic plant 1s distinctly different from the related wild type plant. An example of
a transgenic plant is a plant described herein as comprising event MONS7403.

As used herein, the term “heterologous™ refers to a sequence that 1s not normally
present 1n a given host genome 1n the genetic context in which the sequence 1s currently
found. In this respect, the sequence may be native to the host genome, but be rearranged
with respect to other genetic sequences within the host sequence.

The present disclosure provides DNA molecules and their corresponding

22 14

nucleotide sequences. As used herein, the terms “DNA sequence,” “nucleotide
sequence,” and “‘polynucleotide sequence” refer to the sequence of nucleotides of a DNA
molecule, usually presented from the 5’ (upstream or left) end to the 3’ (downstream or
right) end. The nomenclature used herein 1s that required by Title 37 of the United States
Code of Federal Regulations § 1.822 and set forth in the tables in WIPO Standard ST.25
(1998), Appendix 2, Tables 1 and 3. The present disclosure 1s disclosed with reference to

only one strand of the two nucleotide sequence strands that are provided in transgenic
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event MONQS7403. Therefore, by implication and derivation, the complementary
sequences, also referred to 1n the art as the complete complement or the reverse
complementary sequences, are within the scope of the present disclosure and are therefore
also intended to be within the scope of the subject matter claimed.

The nucleotide sequence corresponding to the complete nucleotide sequence of
the 1nserted transgenic DNA and substantial segments of the Zea mays genomic DNA
flanking either end of the inserted transgenic DNA 1s provided herein as SEQ ID NO:10.
A subsection of this is the inserted transgenic DNA provided as SEQ ID NO:9. The
nucleotide sequence of the genomic DNA flanking the 5° end of the inserted transgenic
DNA and a portion of the 5’ end of the inserted DNA 1s provided herein as SEQ ID
NO:7. The nucleotide sequence of the genomic DNA flanking the 3’ end of the inserted
transgenic DNA and a portion of the 3° end of the inserted DNA 1s provided herein as
SEQ ID NO:8. The region spanning the location where the transgenic DNA connects to
and 1s linked to the genomic DNA 1s referred to herein as the junction. A “‘junction
sequence” or “‘junction region” refers to a DNA sequence and/or corresponding DNA
molecule that spans the inserted transgenic DNA and the adjacent flanking genomic
DNA. Examples of a junction sequence of event MONGS87403 are provided herein as SEQ
ID NOs:1-6. The 1dentification of one of these junction sequences in a nucleotide
molecule derived from a corn plant or seed 1s conclusive that the DNA was obtained from

event MON&87403 and 1s diagnostic for the presence of DNA from event MONGg&7403.

SEQ ID NO:1 1s a 20 bp nucleotide sequence spanning the junction between the genomic
DNA and the 5° end of the inserted DNA. SEQ ID NO:3 1s a 60 bp nucleotide sequence
spanning the junction between the genomic DNA and the 5° end of the inserted DNA.
SEQ ID NO:5 1s a 100 bp nucleotide sequence spanning the junction between the
genomic DNA and the 5° end of the mnserted DNA. SEQ ID NO:2 1s a 20 bp nucleotide
sequence spanning the junction between the genomic DNA and the 3° end of the inserted
DNA. SEQ ID NO:4 1s a 60 bp nucleotide sequence spanning the junction between the
genomic DNA and the 3° end of the inserted DNA. SEQ ID NO:6 1s a 100 bp nucleotide
sequence spanning the junction between the genomic DNA and the 3’ end of the inserted
DNA. Any segment of DNA derived from transgenic event MON&7403 that includes at
least 19 consecutive nucleotides of SEQ ID NO:1, or 31, 32, 33, 34, 35, 40, 45, 50, 55, or
all consecutive nucleotides of SEQ ID NO:3, or51, 52, 53, 54, 55, 60, 65, 70, 75, 80, 85,
90, 95, or all consecutive nucleotides of SEQ ID NO:5 is within the scope of the present
disclosure. Any segment of DNA derived from transgenic event MON&7403 that
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includes at least 18 consecutive nucleotides of SEQ ID NO:2, or 31, 32, 33, 34, 35, 40,
45, 50, 55, or all consecutive nucleotides of SEQ ID NO:4, or51, 52, 53, 54, 55, 60, 65,
70, 75, 80, 83, 90, 95, or all consecutive nucleotides of SEQ ID NO:6 1s within the scope
of the present disclosure. In addition, any polynucleotide molecule comprising a
sequence complementary to any of the sequences described within this paragraph is
within the scope of the present disclosure. FIG. 1 is an illustration of the transgenic DNA
insert in the genome of a corn plant comprising event MONG&7403, and the relative
positions of SEQ ID NOs: 1-10 arranged 5° to 3’. The present disclosure also provides a
nucleic acid molecule comprising a polynucleotide having a sequence that 1s at least 90%,
9%, 929, 93%, 94%, 95%, 96%, V7%, 98%, or 99% 1dentical to the tull-length of SEQ
[D NO:10.

The present disclosure further provides exemplary DNA molecules that can be
used either as primers or probes for diagnosing the presence of DNA derived from event
MONS&7403 1n a sample. Such primers or probes are specific for a target nucleic acid
sequence and as such are useful for the identification of event MONS&7403 nucleic acid
sequence by the methods of the disclosure described herein.

A "probe” 1s an isolated nucleic acid to which 1s attached a detectable label or
reporter molecule, e.g., a radioactive 1sotope, ligand, chemiluminescent agent, or enzyme.
Such a probe 1s complementary to a strand of a target nucleic acid. In the case of the
present disclosure, such a probe 1s complementary to a strand of genomic DNA from a
corn comprising event MON&7403, whether from a corn plant or from a sample that
comprises DNA from the event. Probes according to the present disclosure include not
only deoxyribonucleic or ribonucleic acids but also polyamides and other probe materials
that bind specifically to a target DNA sequence. The detection of such binding can be
used to diagnose/determine/contfirm the presence of that target DNA sequence 1n a
particular sample.

A “primer”’ 1s typically an 1solated polynucleotide that 1s designed for use in
specific annealing or hybridization methods to hybridize to a complementary target DNA
strand to form a hybrid between the primer and the target DNA strand, and then extended
along the target DNA strand by a polymerase, e.g., a DNA polymerase. A pair of primers
may be used with template DNA, such as a sample of Zea mays genomic DNA, in a
thermal or 1sothermal amplification, such as polymerase chain reaction (PCR), or other
nucleic acid amplification methods, to produce an amplicon, where the amplicon

produced from such reaction would have a DNA sequence corresponding to sequence of
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the template DNA located between the two sites where the primers hybridized to the
template. As used herein, an “amplicon” i1s a piece or fragment of DNA that has been
synthesized using amplification techniques, i.e. the product of an amplification reaction.
In one embodiment of the disclosure, an amplicon diagnostic for event MON87403
comprises a sequence not naturally found in the Zea mays genome. Primer pairs, as used
in the present disclosure, are intended to refer to use of two primers binding opposite
strands of a double stranded nucleotide segment for the purpose of amplifying linearly
the polynucleotide segment between the positions targeted for binding by the individual
members of the primer pair, typically in a thermal or 1sothermal amplification reaction or
other nucleic acid amplification methods. In embodiments, exemplary DNA molecules
useful as primers are provided as SEQ ID NOs:11-12, 14-15, 17-18, and 19-29. For
example, exemplary event-specific primers for PCR to identify event MON&7403 are
provided as SEQ ID NOs:17-18. Exemplary primers that may be used for analysis of the
S’ (left) junction region are provided as SEQ ID NOs:19-23, and exemplary primers that
may be used for analysis of the 3’ (right) junction region are provided as SEQ ID
NOs:24-29. Exemplary primers that may be used for zygosity testing for event
MONZ&7403 are provided as SEQ ID NOs:11-12 and SEQ ID NOs: 14-15. The use of the
term “amplicon” specifically excludes primer-dimers that may be formed in the DNA
amplification reaction.

Probes and primers according to the present disclosure may have complete
sequence identity to the target sequence, although primers and probes ditfering from the
target sequence that retain the ability to hybridize preferentially to target sequences may
be designed by conventional methods. 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. Any nucleic acid hybridization or amplification method can be
used to identity the presence of transgenic DNA from event MONG&7403 1n a sample.
Probes and primers are generally at least about 11 nucleotides, at least about 13
nucleotides, at least about 24 nucleotides, and at least about 30 nucleotides or more in
length. Such probes and primers hybridize specifically to a target sequence under high
stringency hybridization conditions.

Methods for preparing and using probes and primers are described, for example,
in Molecular Cloning: A Laboratory Manual, 2nd ed., vol. 1-3, ed. Sambrook et al., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989 (hereinafter, "Sambrook
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et al., 1989"); Current Protocols in Molecular Biology, ed. Ausubel et al., Greene
Publishing and Wiley-Interscience, New York, 1992 (with periodic updates); and Innis ez
al., PCR Protocols: A Guide to Methods and Applications, Academic Press: San Diego,
1990. PCR-primer pairs can be derived from a known sequence, for example, by using
computer programs intended for that purpose such as Primer (Version 0.5, © 1991,
Whitehead Institute for Biomedical Research, Cambridge, MA).

Primers and probes based on the tlanking DNA and insert sequences disclosed
herein can be used to confirm the disclosed sequences by known methods, e.g., by re-
cloning and sequencing such sequences.

The nucleic acid probes and primers of the present disclosure hybridize under
stringent conditions to a target DNA sequence. Any nucleic acid hybridization or
amplification method can be used to 1dentify the presence of DNA from a transgenic
event 1n a sample. Nucleic acid molecules or fragments thereot are capable of specifically
hybridizing to other nucleic acid molecules under certain circumstances. As used herein,
two nucleic acid molecules are said to be capable of specifically hybridizing to one
another i1t the two molecules are capable of forming an anti-parallel, double-stranded
nucleic acid structure. A nucleic acid molecule is said to be the “complement™ of another
nucleic acid molecule 1if they exhibit complete complementarity. As used herein,
molecules are said to exhibit “complete complementarity” when every nucleotide of one
of the molecules 1s complementary to a nucleotide of the other. Two 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 "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 "high-stringency” conditions. Stringency conditions are described by
Sambrook etr al., 1989, and by Haymes et al., In: Nucleic Acid Hybridization, A Practical
Approach, IRL Press, Washington, D.C. (1985). Departures from complete
complementarity are therefore permissible, as long as such departures do not completely
preclude the capacity of the molecules to form a double-stranded structure. In order for a
nucleic acid molecule to serve as a primer or probe it need only be sufficiently
complementary 1in sequence to be able to form a stable double-stranded structure under
the particular solvent and salt concentrations employed.

As used herein, a substantially homologous sequence i1s a nucleic acid sequence

that will specifically hybridize to the complement of the nucleic acid sequence to which 1t
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1s being compared under high stringency conditions. Appropriate stringency conditions
that promote DNA hybridization, for example, 6.0 x sodium chloride/sodium citrate
(SSC) at about 45°C, followed by a wash of 2.0 x SSC at 50°C, are known to those
skilled 1n the art or can be found in Current Protocols in Molecular Biology, John Wiley
& Sons, N.Y. (1989), 6.3.1-6.3.6. For example, the salt concentration in the wash step
can be selected from a low stringency of about 2.0 x SSC at 50°C to a high stringency of
about 0.2 x SSC at 50°C. In addition, the temperature in the wash step can be increased
from low stringency conditions at room temperature, about 22°C, to high stringency
conditions at about 65°C. Both temperature and salt may be varied, or either the
temperature or the salt concentration may be held constant while the other variable 1s
changed. In one embodiment, a nucleic acid of the present disclosure will specitically
hybridize to one or more of the nucleic acid molecules set forth in SEQ ID NOs:1-6, or
complements or fragments thereof under high stringency conditions. The hybridization of
the probe to the target DNA molecule can be detected by any number of methods known
to those skilled 1n the art. These can include, but are not limited to, fluorescent tags,
radioactive tags, antibody based tags, and chemiluminescent tags.

Regarding the amplification of a target nucleic acid sequence (e.g., by PCR) using
a particular amplification primer pair, "stringent conditions” are conditions that permit
the primer pair to hybridize only to the target nucleic acid sequence to which a primer
having the corresponding wild-type sequence (or its complement) would bind and
preferably to produce a unique amplification product, the amplicon, in a DNA
amplification reaction. Examples of DNA amplification methods include PCR,
Recombinase Polymerase Amplification (RPA) (see for example U.S. Pat No.
7,485,428), Strand Displacement Amplification (SDA) (see for example, U.S. Pat. Nos.
5,455,166 and 5,470,723), Transcription-Mediated Amplification (TMA) (see for
example, Guatelli et al., Proc. Natl. Acad. Sci. USA 87:1874-1878, 1990), Rolling Circle
Amplification (RCA) (see for example, Fire and Xu, Proc. Natl. Acad Sci. USA 92:4641-
4645, 1995; Lui, et al., J. Am. Chem. Soc. 118:1587-1594, 1996; Lizardi, et al., Nature
Genetics 19:225-232, 1998; U.S. Pat. Nos. 5,714,320 and 6,235,502), Helicase
Dependent Amplification (HDA) (see for example Vincent et al., EMBO Reports 3(8):
795-800, 2004; U.S. Pat. No. 7,282,328), and Multiple Displacement Amplification
(MDA) (see for example Dean et al., Proc. Natl. Acad Sci. USA 99:5261-5266, 2002).

The term "specitic for (a target sequence)” indicates that a probe or primer

hybridizes under stringent hybridization conditions only to the target sequence 1n a
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sample comprising the target sequence.

As used herein, the term “isolated” refers to at least partially separating a
molecule from other molecules normally associated with it 1n 1ts native or natural state.
In one embodiment, the term “‘isolated” refers to a DNA molecule that 1s at least partially
separated from the nucleic acids that normally flank the DNA molecule 1n its native or
natural state. DNA molecules fused to regulatory or coding sequences with which they
are not normally associated, for example as the result of recombinant techniques, are
considered 1solated herein. Thus, any transgenic, recombinant, chimeric or artificial
nucleotide sequence would be considered to be an isolated nucleotide sequence since
these are not naturally occurring sequences. A transgenic, recombinant, chimeric or
artificial nucleotide sequence would be considered to be an 1solated nucleotide sequence
whether 1t 1s present within the plasmid, vector or construct used to transform plant cells,
within the genome of the plant, or 1s present in detectable amounts 1n tissues, progeny,
biological samples or commodity products derived from the plant. The nucleotide
sequence or any fragment derived theretrom would therefore be considered to be 1solated
or 1solatable 1f the DNA molecule can be extracted from cells, or tissues, or homogenate
from a plant or seed or plant organ; or can be produced as an amplicon from extracted
DNA or RNA from cells, or tissues, or homogenate from a plant or seed or plant organ,
any of which is derived from such materials derived from the transgenically altered plant.

Any number of methods well known to those skilled 1n the art can be used to
isolate and manipulate a DNA molecule, or fragment thereof, disclosed in the present
disclosure. For example, PCR (polymerase chain reaction) technology can be used to
amplitfy a particular starting DNA molecule and/or to produce variants of the original
molecule. DNA molecules, or fragments thereof, can also be obtained by other
techniques such as by directly synthesizing the fragment by chemical means, as 1s
commonly practiced by using an automated oligonucleotide synthesizer.

It would be advantageous to be able to detect the presence of transgene/genomic
DNA of a particular plant 1in order to determine whether progeny of a self-pollination or
sexual cross contain the transgene/genomic DNA of interest. In addition, a method for
detecting a particular transgenic plant 1s helpful when complying with regulations
requiring the pre-market approval and labeling of foods derived from the transgenic crop
plants.

The presence of a transgene may be detected by any well known nucleic acid

detection method such as the polymerase chain reaction (PCR) or DNA hybridization
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using nucleic acid probes. These detection methods generally focus on frequently used
genetic elements, such as promoters, terminators, marker genes, efc. As a result, such
methods may not be useful for discriminating between different transformation events,
particularly those produced using the same DNA construct unless the sequence of
chromosomal DNA adjacent to the inserted DNA (“flanking DNA™) 1s known. An event-
specific PCR assay 1s discussed, for example, by Taverniers et al. (J. Agric. Food Chem.,
53:3041-3052, 2005) 1n which an event-specific tracing system for transgenic maize lines
Btll, Btl76, and GA21 and for canola event G173 was demonstrated. In this study,
event-specific primers and probes were designed based upon the sequences of the
genome/transgene junctions for each event. ‘Iransgenic plant event specific DNA
detection methods have also been described in U.S. Patent Nos. 6,893,826; 6,325,400;
0,740,488; 6,733,974 6,689,330; 6,900,014; and 6,8138,307.

The DNA molecules and corresponding nucleotide sequences provided herein are
therefore useful for, among other things, identifying event MON&7403, selecting plant
varieties or hybrids comprising event MONG&7403, detecting the presence of DNA derived
from event MON&7403 in a sample, and monitoring samples for the presence and/or
absence of event MONG&7403 or plants and plant parts comprising event MON&7403.

The present disclosure provides plants, progeny, seeds, plant cells, plant parts
(such as pollen, ovule, flower, root or stem tissue, fibers, and leaves), and commodity
products. These plants, progeny, seeds, plant cells, plant parts, and commodity products
contain a detectable amount of a polynucleotide of the present disclosure, such as a
polynucleotide comprising at least one of the sequences provided as at least 19
consecutive nucleotides of SEQ ID NO:1, at least 18 consecutive nucleotides of SEQ ID
NO:2, at least 31 consecutive nucleotides of SEQ ID NO:3, at least 31 consecutive
nucleotides of SEQ ID NO:4, at least 51 consecutive nucleotides of SEQ ID NO:5, or at
least 51 consecutive nucleotides of SEQ ID NO:6. Plants, progeny, seeds, plant cells,
plant parts and commodity products of the present disclosure may also contain one or
more additional transgenes. Such transgene may be any nucleotide sequence encoding a
protein or RNA molecule conferring a desirable trait including but not limited to
increased 1nsect resistance, increased water use efficiency or drought tolerance, increased
yield performance, increased yield potential, increased nitrogen use efficiency or increase
tolerance to nitrogen stress such as high or low nitrogen supply, increased seed quality,
increased disease resistance, improved nutritional quality, and/or increased herbicide

tolerance, such as glyphosate or dicamba tolerance, in which the desirable trait 1s
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measured with respect to a comparable plant lacking such additional transgene.

The present disclosure provides plants, progeny, seeds, plant cells, and plant part
such as pollen, ovule kernel, flower, root or stem tissue, and leaf derived from a
transgenic plant comprising event MON&7403. A representative sample of seed
comprising event MONZ7403 has been deposited according to the Budapest Treaty for
the purpose of enabling the present disclosure. The repository selected for receiving the
deposit 1s the American Type Culture Collection (ATCC) having an address at 10301
University Boulevard, Manassas, Virginia USA, Zip Code 20110. The ATCC repository
has assigned the accession No. PTA-13584 to event MONg7403-containing seed.

The present disclosure provides a microorganism comprising a DNA molecule
having a nucleotide sequence selected from the group consisting of at least 19
consecutive nucleotides of SEQ ID NO:1, at least 18 consecutive nucleotides of SEQ ID
NO:2, at least 31 consecutive nucleotides of SEQ ID NO:3, at least 31 consecutive
nucleotides of SEQ ID NO:4, at least 51 consecutive nucleotides of SEQ ID NO:5, or at
least 51 consecutive nucleotides of SEQ ID NO:6 present in its genome. An example of
such a microorganism 1s a transgenic plant cell. Microorganisms, such as a plant cell of
the present disclosure, are useful in many industrial applications, including but not limited
to: (1) use as research tool for scientific inquiry or industrial research; (i1) use 1n culture
for producing endogenous or recombinant carbohydrate, lipid, nucleic acid, enzymes or
protein products or small molecules that may be used for subsequent scientific research or
as industrial products; and (i11) use with modern plant tissue culture techniques to produce
transgenic plants or plant tissue cultures that may then be used for agricultural research or
production. The production and use of microorganisms such as transgenic plant cells
utilizes modern microbiological techniques and human intervention to produce a man-
made, unique microorganism. In this process, a recombinant DNA 1s inserted into a plant
cell’s genome to create a transgenic plant cell that 1s separate and unique from naturally
occurring plant cells. This transgenic plant cell can then be cultured much like bacteria
and yeast cells using modern microbiology techniques and may exist in an
undifferentiated, unicellular state. 'The new plant cell’s genetic composition and
phenotype 1s a technical effect created by the integration of a heterologous DNA 1nto the
genome of the cell. Another aspect of the present disclosure is a method of using a
microorganism of the present disclosure. Methods of using microorganisms of the
present disclosure, such as transgenic plant c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>