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Summary

Dow AgroSciences LLC (herein referred to as “DAS”), is submitting a Petition for
Determination of Nonregulated Status for Herbicide Tolerant DAS-68416-4 Soybean. DAS
requests a determination from USDA Animal and Plant Health Inspection Service (APHIS) that
soybean transformation event DAS-68416-4 and any soybean lines derived from crosses with
DAS-68416-4 soybeans no longer be considered regulated articles under 7 CFR Part 340.

DAS-68416-4 soybean is a transgenic soybean product that provides tolerance to the herbicides
2,4-dichlorophenoxyacetic acid (2,4-D) and glufosinate. This herbicide-tolerant soybean will
provide growers with greater flexibility in selection of herbicides for the improved control of
economically important weeds; allow an increased application window for effective weed
control; and provide an effective weed resistance management solution to the increased
incidence of glyphosate resistant weeds.

DAS-68416-4 soybean plants have been genetically modified to express the aryloxyalkanoate
dioxygenase-12 (AAD-12) and phosphinothricin acetyltransferase (PAT) proteins. The AAD-12
protein is an enzyme with an alpha ketoglutarate-dependent dioxygenase activity which results in
metabolic inactivation of the herbicides of the aryloxyalkanoate family. The aad-12 gene, which
expresses the AAD-12 protein, was derived from Delftia acidovorans, a gram-negative soil
bacterium. The PAT enzyme acetylates the primary amino group of phosphinothricin rendering
it inactive. The pat gene expressing the PAT protein was derived from Streptomyces
viridochromogenes.

The aad-12 and pat genes were introduced into DAS-68416-4 soybean using
Agrobacterium-mediated transformation. Molecular characterization by Southern analyses of the
DAS-68416-4 event confirmed that a single, intact insert of the aad-12 and pat genes were stably
integrated into the soybean genome. A single copy of each of the genetic elements of the aad-12
expression cassette is present and the integrity of the inserted DNA fragment was demonstrated
in three different breeding generations, confirming the stability during traditional breeding
procedures. Southern analyses also confirmed the absence of unwanted DNA such as the
plasmid backbone DNA in DAS-68416-4 soybean. Segregation data for breeding generations
confirmed the predicted inheritance of the aad-12 and pat genes.

The AAD-12 and PAT proteins in DAS-68416-4 soybean were characterized biochemically and
measured using AAD-12 and PAT specific enzyme linked immunosorbent assays (ELISA).
Protein expression was analyzed in leaf, root, whole plant and grain tissues collected throughout
the growing season from DAS-68416-4 plants treated with 2,4-D, glufosinate, both 2,4-D and
glufosinate, or not treated with either herbicide. The results showed a low level of expression of
the AAD-12 and PAT proteins across herbicide treatments and environments, indicating a low
exposure to humans and animals.

The AAD-12 protein was assessed for any potential adverse effects to humans or animals
resulting from the environmental release of crops containing the AAD-12 protein. A step-wise,
weight-of-evidence approach was used to assess the potential for toxic or allergenic effects from
the AAD-12 protein. Bioinformatic analyses revealed no meaningful homologies with known or
putative allergens or toxins for the AAD-12 amino acid sequence. The AAD-12 protein
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hydrolyzes rapidly in simulated gastric fluid and there was no evidence of acute toxicity in mice
at a dose of 2000 mg/kg body weight of AAD-12 protein. Glycosylation analysis of the plant-
and microbe-derived AAD-12 proteins revealed no detectable covalently linked carbohydrates.
Results of the overall safety assessment of the AAD-12 protein indicate that it is unlikely to
cause allergenic or toxic effects in humans or animals. The safety of the PAT protein has been
assessed previously and it has been approved for use in canola, corn, cotton, rice, soybeans, and
sugar beets.

DAS-68416-4 soybean has been field tested in the major soybean growing regions of the
continental United States as well as Puerto Rico. All field tests were conducted under field
permits granted by USDA APHIS. Agronomic performance assessments were conducted on
DAS-68416-4 soybean in multi-site field studies to measure characteristics such as emergence,
seedling vigor, plant height, lodging, and yield. All field trials were also observed for
opportunistic disease or insect stressors as well as normal phenotypic characteristics. There were
no meaningful differences observed between DAS-68416-4 soybean and the non-transgenic
control for plant pest characteristics and no indication of a selective advantage that would result
in increased weediness potential of DAS-68416-4 soybean.

Nutrient composition analyses of forage and grain was conducted to compare the composition of
DAS-68416-4 soybean with the composition of a non-transgenic control. Compositional
analyses were used to evaluate any changes in the levels of key nutrients and anti-nutrients in
DAS-68416-4 soybean which was sprayed with either 2,4-D, glufosinate, both 2,4-D and
glufosinate, or which was not sprayed with either herbicide. Along with the agronomic data, the
compositional analyses indicate that DAS-68416-4 soybean is substantially equivalent to
conventional soybean and will not exhibit unexpected or unintended effects with respect to plant
pest risk.

Since DAS-68416-4 soybean is agronomically and nutritionally similar to conventional soybean,
and the safety of the AAD-12 and PAT proteins has been demonstrated, no significant impact is
expected on current crop production practices, non-target or endangered species, crop rotation,
volunteer management, or commodity food and feed soybean products. The availability of DAS-
68416-4 soybean is expected to have a beneficial impact on weed control practices by providing
growers with another tool to address their weed control needs. The use of DAS-68416-4
soybean will allow growers to proactively manage weed populations while avoiding adverse
population shifts of troublesome weeds or the development of resistance, particularly glyphosate-
resistance in weeds.

Information collected during field trials and laboratory analyses presented herein demonstrate
that DAS-68416-4 soybean exhibits no plant pathogenic properties or weediness characteristics.
DAS-68416-4 soybean is no more likely to become a plant pest than conventional soybean, and
the AAD-12 and PAT proteins are unlikely to increase the weediness potential of any other
cultivated plant or wild species.

DAS hereby requests a determination from APHIS that herbicide-tolerant DAS-68416-4 soybean
and all progeny derived from the conventional breeding of this line no longer be considered
regulated articles under 7 CFR Part 340.
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I. Rationale for the Development of DAS-68416-4 Soybean

I-A. Basis for the Request for Nonregulated Status

The Animal and Plant Health Inspection Service (APHIS) of the U.S. Department of Agriculture
(USDA) has responsibility, under the Plant Protection Act (7 U.S.C. 7701-7772) and the Plant
Quarantine Act (7 U.S.C. 151-167), to prevent the introduction or dissemination of plant pests
into or within the United States. Part 340 regulates introduction of organisms altered or
produced through genetic engineering which are plant pests or for which there is a reason to
believe are plant pests. The APHIS regulations at 7 CFR 430.6 provide that an applicant may
petition APHIS to evaluate submitted data on the genetically engineered crop to determine that a
regulated article does not present a plant pest risk and therefore should no longer be regulated.

Dow AgroSciences is submitting data for genetically engineered herbicide-tolerant
DAS-68416-4 soybean and requests a determination from APHIS that event DAS-68416-4 and
crosses of this event with nonregulated soybean lines no longer be considered regulated articles
under 7 CFR 340.

I-B. Benefits of DAS-68416-4 Soybean

Dow AgroSciences LLC (herein referred to as “DAS”) has developed transgenic soybean plants
that are tolerant to the herbicides 2,4-dichlorophenoxyacetic acid (2,4-D) and glufosinate.
DAS-68416-4 is the unique identifier of these plants, in accordance with the Organisation for
Economic Co-operation and Development’s (OECD) “Guidance for the Designation of a Unique
Identifier for Transgenic Plants” (OECD, 2004).

DAS-68416-4 soybean was developed using Agrobacterium-mediated transformation to stably
incorporate the aad-12 gene from Delftia acidovorans and pat gene from Streptomyces
viridochromogenes into soybean. The aad-12 gene encodes the aryloxyalkanoate
dioxygenase-12 (AAD-12) enzyme which, when expressed in plants, degrades 2,4-D into
herbicidally-inactive 2,4-dichlorophenol (DCP). The pat gene encodes the enzyme
phosphinothricin acetyl transferase that inactivates glufosinate. The availability of DAS-68416-4
soybean is expected to have a beneficial impact on weed control practices by providing growers
with another tool to address their weed control needs. The availability of DAS-68416-4 soybean
will allow growers to proactively manage weed populations while avoiding adverse population
shifts of troublesome weeds or the development of resistance, particularly glyphosate-resistance
in weeds.

With the introduction of genetically engineered, glyphosate-tolerant crops in the mid-1990’s,
growers were enabled with a simple, convenient, flexible, and inexpensive tool for controlling a
wide spectrum of broadleaf and grass weeds that was unparalleled in agriculture. Consequently,
producers were quick to adopt glyphosate-tolerant crops, and in many instances, abandon many
of the accepted best agronomic practices such as crop rotation, herbicide mode of action rotation,
tank mixing, and incorporation of mechanical with chemical and cultural weed control.
Currently glyphosate-tolerant soybean, cotton, corn, sugar beets, and canola are commercially
available in the United States and elsewhere in the Western Hemisphere. More glyphosate-
tolerant crops (e.g., wheat, rice, turf, etc.) are poised for introduction pending global market
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acceptance. Many other glyphosate-tolerant species are in experimental or development stages
(e.g., alfalfa, sugar cane, sunflower, beets, peas, carrot, cucumber, lettuce, onion, strawberry,
tomato, and tobacco; forestry species like poplar and sweetgum; and horticultural species like
marigold, petunia, and begonias) (USDA APHIS, 2009). Additionally, the cost of glyphosate
has dropped dramatically in recent years to the point that few conventional weed control
programs can effectively compete on price and performance with glyphosate-tolerant crops
systems.

Extensive use of glyphosate-only weed control programs is resulting in the selection of
glyphosate-resistant weeds, and is selecting for the propagation of weed species that are
inherently more tolerant to glyphosate than most target species (i.e., weed shifts) (Heap, 2009).
Although glyphosate has been widely used globally for more than 30 years, only a handful of
weeds have been reported to have developed resistance to glyphosate; however, most of these
have been identified in the past 5-8 years. Resistant weeds in the U.S. include both grass and
broadleaf species—Lolium rigidum (Rigid ryegrass), Lolium multiflorum (Italian ryegrass),
Sorghum halepense (Johnsongrass), Amaranthus palmeri (Palmer amaranth), Amaranthus rudis
(Common waterhemp), Ambrosia artemisiifolia (Common ragweed), Ambrosia trifida (Giant
ragweed), Conyza canadensis (Horseweed), and Conyza bonariensis (Hairy fleabane).
Additionally, weeds that had previously not been an agronomic problem prior to the wide use of
glyphosate-tolerant crops are now becoming more prevalent and difficult to control in the
context of glyphosate-tolerant crops, which now comprise >90% of U.S. soybean acres and
>60% of U.S. corn and cotton acres (USDA ERS 2009). These weed shifts are occurring
predominantly, but not exclusively, with difficult-to-control broadleaf weeds. Some examples
include Ipomoea, Amaranthus, Chenopodium, Taraxacum, and Commelina species.

In areas where growers are faced with glyphosate-resistant weeds or a shift to more difficult-to-
control weed species, growers can compensate by tank mixing or alternating with other
herbicides that will control the surviving weeds. One popular and efficacious tank mix active
ingredient for controlling broadleaf escapes has been 2,4-diclorophenoxyacetic acid (2,4-D).
2,4-D has been used agronomically and in non-crop situations for broad spectrum, broadleaf
weed control for more than 60 years. Individual cases of more tolerant weed species have been
reported, but 2,4-D remains one of the most widely used herbicides globally. The development
of 2,4-D-tolerant soybeans provides an excellent option for controlling broadleaf, glyphosate-
resistant (or highly tolerant and shifted) weed species for in-crop applications, allowing the
grower to focus applications at the critical weed control stages and extending the application
window without the need for specialized sprayer equipment. Combining the 2,4-D-tolerance
trait and a glyphosate-tolerance trait through conventional breeding (“stacking” traits) would
give growers the ability to use tank mixes of glyphosate/2,4-D over-the-top of the tolerant plants
to control the glyphosate-resistant broadleaf species.

DAS-68416-4 soybeans also provide tolerance to glufosinate herbicides. Glufosinate is a
non-selective, contact herbicide that controls a broad spectrum of annual and perennial grasses
and broadleaf weeds. The tolerance to glufosinate allows use of an additional mode of action as
part of effective herbicide resistance management strategies. Glufosinate herbicides can also be
used as selection agents in breeding nurseries to select herbicide-tolerant plants to maintain seed
trait purity.
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The commercial introduction of transgenic soybean exhibiting tolerance to 2,4-D and glufosinate
will bring new weed control alternatives for growers. This new weed management tool will
allow for the improved control of key broadleaf weeds which can affect the vigor and yield of
the crop, allow an increased herbicide application window for effective weed control, and
provide an effective resistance management/prevention solution to the increased incidence of
glyphosate- and acetolactate synthase (ALS)-resistant weeds.

I-C. Submissions to Other Regulatory Agencies

AAD-12 soybean event DAS-68416-4 falls within the scope of the FDA policy statement,
published in the Federal Register on May 29, 1992, concerning regulation of products derived
from new plant varieties, including those developed via biotechnology. DAS submitted a pre-
market biotechnology notification (PBN) to FDA in December 2009.

As per EPA’s authority over the use of pesticidal substances under the Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA), plant metabolism and residue data for 2,4-D on
DAS-68416-4 soybeans as well as proposed labeling for the use of 2,4-D on DAS-68416-4
soybeans will be submitted to EPA in Q1 2011.

DAS intends to submit dossiers in 2010 to the regulatory authorities of trade partners for import
clearance and production approval which may include Canada, Japan, Korea, Taiwan, European
Union, Australia/New Zealand, South Africa, Brazil, Argentina and Mexico.
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III.Development of DAS-68416-4 Soybean

III-A. Description of the Transformation System

Transgenic soybean (Glycine max) DAS-68416-4 was generated through Agrobacterium-
mediated transformation of soybean cotyledonary node explants. The disarmed Agrobacterium
tumefaciens strain EHA101 (Hood et al., 1986), carrying the binary vector pDAB4468 was used
to initiate transformation.

Agrobacterium-mediated transformation was carried out using a modified procedure of Zeng et
al. (2004). Briefly, soybean seeds (cv Maverick) were germinated on basal media and
cotyledonary nodes were isolated and infected with Agrobacterium. Shoot initiation, shoot
elongation, and rooting media were supplemented with cefotaxime, timentin and vancomycin for
removal of Agrobacterium. Glufosinate selection was employed to inhibit the growth of non-
transformed shoots. Selected shoots were transferred to rooting medium for root development
and then transferred to soil mix for acclimatization of plantlets.

Terminal leaflets of selected plantlets were leaf painted with glufosinate to screen for putative
transformants. The screened plantlets were transferred to the greenhouse, allowed to acclimate
and then leaf-painted with glufosinate to reconfirm tolerance. Surviving plantlets were deemed
to be putative transformants. The screened plants were sampled and molecular analyses for the
confirmation of the selectable marker gene and/or the gene of interest were carried out. T0 plants
were allowed to self fertilize in the greenhouse to give rise to T1 seed.

Figure 1 shows a plasmid map of pDAB4468 with all genetic elements identified.

Figure 2 shows a diagram of the T-DNA insert in plasmid pDAB4468.

Figure 3 shows the steps used to develop DAS-68416-4 soybean.

Figure 4 shows a breeding diagram for DAS-68416-4 soybean including identification of the
generations used in the various safety assessment studies.
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Figure 1. Plasmid map of pDAB4468.

Figure 2. Diagram of T-DNA insert in plasmid pDAB4468.
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Figure 3. Development of DAS-68416-4 soybean.

The aad-12 gene sequence that encodes the AAD-12 protein from Delftia acidovorans
was synthesized to produce an aad-12 gene sequence for expression in soybean.

A plasmid containing aad-12 gene and pat gene cassettes was assembled and inserted
into a plant expression cassette to make transformation plasmid pDAB4468.

The aad-12 gene was introduced into the soybean line Maverick via Agrobacterium
tumefaciens-mediated transformation.

Transformed plants were selected based on in vitro tolerance to glufosinate herbicide
and regeneration of T0 soybean plants.

T0 plants were screened for absence of vector backbone, presence of gene of interest,
copy number, and tolerance to 2,4-D and glufosinate herbicides. T0 plants that passed
the screen were self-pollinated.

Continued self pollination, molecular characterization, and evaluation of agronomic
performance and herbicide efficacy were performed.

Selection of homozygous plants, backcrossing and crossing for product development.

Selection of DAS-68416-4 event as the lead commercial candidate.
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Figure 4. Breeding diagram of DAS-68416-4 soybean.
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III-B. Selection of Comparators for DAS-68416-4 Soybean

To ensure the accurate assessment of the impact of transgene insertion on various characteristics
of DAS-68416-4 soybean, a proper selection of comparator plants is important.

The control plants should have a genetic background similar to that of DAS-68416-4 soybean,
but lack the transgenic insert. In all cases, the non-transgenic variety Maverick was used as the
control. Maverick is the recipient variety that was transformed to generate DAS-68416-4
soybean. The T0 plants and all subsequent self-pollinated generations derived post-
transformation were essentially genetically identical to Maverick soybean with the exception of
the transgenic insert DNA.
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A matrix attachment region (MAR) of RB7 from Nicotiana tabacum was included at the 5’ end
of the aad-12 PTU (plant transcriptional unit, includes promoter, gene, and terminator
sequences) to potentially facilitate expression of the aad-12 gene in the plant. Matrix
attachments regions are natural and abundant regions found in genomic DNA that are thought to
attach to the matrix or scaffold of the nucleus. When positioned on the flanking ends of gene
cassettes, some MARs have been shown to increase expression of transgenes and to reduce the
incidence of gene silencing (Abranches et al., 2005; Han et al., 1997; Verma et al., 2005). It is
hypothesized that MARs may act to buffer effects from neighboring chromosomal sequences that
could destabilize the expression of genes (Allen et al., 2000). A MAR was included at the 5’ end
of aad-12 PTU to potentially increase the consistency of aad-12 expression in transgenic plants.

The pat expression cassette contained in the T-DNA insert of pDAB4468 is designed to express
the plant-optimized phosphinothricin N-acetyl transferase (pat) gene that encodes the PAT
protein. The pat gene was isolated from Streptomyces viridochromogenes and the synthetic
version of the gene was optimized to modify the G+C codon bias to a level more typical for plant
expression. The insertion of the pat gene into soybean genome confers tolerance to glufosinate
and was used as a selectable marker during the soybean transformation. The pat gene encodes a
protein of 183 amino acids that has a molecular weight of approximately 21 kDa. The pat gene
has been widely used both as a selectable marker and herbicide tolerance trait in previously
deregulated products (e.g., USDA 1996, USDA 2001, USDA 2004, USDA 2005)

Expression of the pat gene in the T-DNA insert of pDAB4468 is controlled by the CsVMV
promoter from cassava vein mosaic virus and AtuORF1 3’ UTR sequence from Agrobacterium
tumefaciens plasmid pTi15955. The cassava vein mosaic virus is a double stranded DNA virus
which infects cassava plants (Manihot esculenta Crantz) and has been characterized as a plant
pararetrovirus belonging to the caulimovirus subgroup. The CsVMV promoter is known to drive
constitutive expression of the genes it controls (Verdaguer et al., 1996). The function of
AtuORF1 (GenBank Accession: CAA25163) in pTi15955 (GenBank Accession: X00493) was
not identified (Barker et al., 1983), but its translated amino acid sequence has a significant
similarity with an indole-3-lactate synthase (GenBank Accession: AAK90967) from
Agrobacterium tumefaciens str. C58.
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V. Genetic Characterization

V-A. Overview of Molecular Analysis

Molecular characterization of event DAS-68416-4 was conducted by Southern blot analysis.
The results demonstrate that the transgene insert in soybean event DAS-68416-4 occurred as a
simple integration of the T-DNA insert from plasmid pDAB4468, including a single, intact copy
of the aad-12 and pat expression cassettes. The event is stably integrated and inherited across
and within breeding generations, and no plasmid backbone sequences are present in
DAS-68416-4 soybean.

Detailed Southern blot analysis was conducted using probes specific to the gene coding
sequences, promoters, terminators, and other regulatory elements contained in the pDAB4468
transformation plasmid. The locations of each probe on the pDAB4468 plasmid are described in
Table 2 and shown in Figure 5. The expected and observed fragment sizes with specific digest
and probe combinations, based on the known restriction enzyme sites of the pDAB4468 plasmid
are shown in Table 3, Figure 6 and Figure 7, respectively. The Southern blot analyses described
here made use of two types of restriction fragments: a) internal fragments in which known
enzyme restriction sites are completely contained within the T-DNA insert of pDAB4468 and
b) border fragments in which a known enzyme site is located within the T-DNA insert and a
second site is located in the soybean genome flanking the insert. Border fragment sizes vary by
event because they rely on the DNA sequence of flanking genomic region. Since integration
sites are unique for each event, border fragments provide a means to determine the number of
DNA insertions and to specifically identify the event.

Genomic DNA for Southern blot analysis was prepared from leaf material of individual
DAS-68416-4 soybean plants from three distinct breeding generations. Genomic DNA from
leaves of non-transgenic variety Maverick was used as the control material. Plasmid DNA of
pDAB4468 added to genomic DNA from the conventional control served as the positive control
for the Southern blot analysis. Materials and methods used for the Southern analyses are further
described in Appendix 1.

The expected restriction fragments of the inserted DNA are shown in Figure 7. Southern blot
analysis showed that event DAS-68416-4 contains a single intact copy of the aad-12 and pat
expression cassettes integrated at a single locus (Section V-B). No vector backbone sequences
were detected in event DAS-68416-4 (Section V-C). The hybridization patterns across four
sample sets representing three generations of DAS-68416-4 soybean (T3, T4, and T5) were
identical, indicating that the insertion is stably integrated in the soybean genome (Section V-D).
The inheritance of DAS-68416-4 soybean in segregating generations was investigated using
Southern blot analysis, detection of the AAD-12 protein, and detection of the aad-12 gene; all
results confirmed the predicted inheritance of the transgene in a single locus (Section V-E).
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Table 2. List of probes and their positions in plasmid pDAB4468.
Probe Name Size (bp) Location in pDAB4468
Flanking B 303 11894 – 42
RB7 1010 306 – 1315
AtUbi10 771 1411 – 2181
aad-12 882 2752 – 3633
AtuORF23 413 3762 – 4174
CsVMV 478 4332 – 4809
pat 552 4820 – 5371
AtuORF1 684 5474 – 6157
Flanking A 339 6793 – 7131
Ori Rep 1068 7111 – 8178
Backbone 2 1728 8157 – 9884
Backbone 1 1310 9854 – 11163
Spec R 789 11092 – 11880

Figure 5. Location of probes on pDAB4468 used in Southern blot analysis of DAS-68416-4
soybean.
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Table 3. Predicted and observed sizes of hybridizing fragments in Southern blot analyses of
DAS-68416-4 soybean.

Probe Restriction
Enzyme

Sample Southern Blot Figure
Fragment Size (bp)

Expected Observed

aad-12

Nco I
Plasmid pDAB4468 Figure 8, Figure 11 7957 7957

DAS-68416-4 Figure 8, Figure 11 > 4043* ~5500*
Control (Maverick) Figure 8, Figure 11 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 9, Figure 11 12146 12146

DAS-68416-4 Figure 9, Figure 11 > 6229* ~8500*
Control (Maverick) Figure 9, Figure 11 none none

Nhe I/Xho I
Plasmid pDAB4468 Figure 10, Figure 11 12148 12148

DAS-68416-4 Figure 10, Figure 11 > 6229* ~7200*
Control (Maverick) Figure 10, Figure 11 none none

pat

Nco I
Plasmid pDAB4468 Figure 16, Figure 19 7957 7957

DAS-68416-4 Figure 16, Figure 19 > 4043* ~5500*
Control (Maverick) Figure 16, Figure 19 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 17, Figure 19 12146 12146

DAS-68416-4 Figure 17, Figure 19 > 6229* ~8500*
Control (Maverick) Figure 17, Figure 19 none none

Nhe I/Xho I
Plasmid pDAB4468 Figure 18, Figure 19 12148 12148

DAS-68416-4 Figure 18, Figure 19 > 6229* ~7200*
Control (Maverick) Figure 18, Figure 19 none none

aad-12

Pst I
(Release

PTU)

Plasmid pDAB4468 Figure 12, Figure 13 2868 2868
DAS-68416-4 Figure 12, Figure 13 2868 2868

Control (Maverick) Figure 12, Figure 13 none none

AtUbi10
Plasmid pDAB4468 Figure 14, Figure 13 2868 2868

DAS-68416-4 Figure 14, Figure 13 2868 2868
Control (Maverick) Figure 14, Figure 13 none none

AtuORF23
Plasmid pDAB4468 Figure 15, Figure 13 2868 2868

DAS-68416-4 Figure 15, Figure 13 2868 2868
Control (Maverick) Figure 15, Figure 13 none none

pat

Pst I/Xho I
(Release

PTU)

Plasmid pDAB4468 Figure 20, Figure 21 1928 1928
DAS-68416-4 Figure 20, Figure 21 1928 1928

Control (Maverick) Figure 20, Figure 21 none none

CsVMV
Plasmid pDAB4468 Figure 22, Figure 21 1928 1928

DAS-68416-4 Figure 22, Figure 21 1928 1928
Control (Maverick) Figure 22, Figure 21 none none

AtuORF1
Plasmid pDAB4468 Figure 23, Figure 21 1928 1928

DAS-68416-4 Figure 23, Figure 21 1928 1928
Control (Maverick) Figure 23, Figure 21 none none

RB7

BamH I/Nco I

Plasmid pDAB4468 Figure 24, Figure 26 2617 2617
DAS-68416-4 Figure 24, Figure 26 2617 2617

Control (Maverick) Figure 24, Figure 26 none none

AtUbi10
Plasmid pDAB4468 Figure 25, Figure 26 2617 2617

DAS-68416-4 Figure 25, Figure 26 2617 2617
Control (Maverick) Figure 25, Figure 26 none none
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Table 3 (cont.). Predicted and observed sizes of hybridizing fragments in Southern blot
analyses of DAS-68416-4 soybean.

Probe Restriction
Enzyme

Sample Southern Blot Figure
Fragment Size (bp)

Expected Observed

Flanking A

Nco I
Plasmid pDAB4468 Figure 27, Figure 31 7957 7957

DAS-68416-4 Figure 27, Figure 31 none none
Control (Maverick) Figure 27, Figure 31 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 29, Figure 31 12146 12146

DAS-68416-4 Figure 29, Figure 31 none none
Control (Maverick) Figure 29, Figure 31 none none

Backbone1

Nco I
Plasmid pDAB4468 Figure 27, Figure 31 4197, 7957 4197, 7957

DAS-68416-4 Figure 27, Figure 31 none none
Control (Maverick) Figure 27, Figure 31 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 29, Figure 31 12146 12146

DAS-68416-4 Figure 29, Figure 31 none none
Control (Maverick) Figure 29, Figure 31 none none

SpecR

Nco I
Plasmid pDAB4468 Figure 27, Figure 31 4197 4197

DAS-68416-4 Figure 27, Figure 31 none none
Control (Maverick) Figure 27, Figure 31 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 29, Figure 31 12146 12146

DAS-68416-4 Figure 29, Figure 31 none none
Control (Maverick) Figure 29, Figure 31 none none

Flanking B

Nco I
Plasmid pDAB4468 Figure 28, Figure 32 4197 4197

DAS-68416-4 Figure 28, Figure 32 none none
Control (Maverick) Figure 28, Figure 32 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 30, Figure 32 12146 12146

DAS-68416-4 Figure 30, Figure 32 none none
Control (Maverick) Figure 30, Figure 32 none none

Backbone2

Nco I
Plasmid pDAB4468 Figure 28, Figure 32 7957 7957

DAS-68416-4 Figure 28, Figure 32 none none
Control (Maverick) Figure 28, Figure 32 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 30, Figure 32 12146 12146

DAS-68416-4 Figure 30, Figure 32 none none
Control (Maverick) Figure 30, Figure 32 none none

Ori-Rep

Nco I
Plasmid pDAB4468 Figure 28, Figure 32 7957 7957

DAS-68416-4 Figure 28, Figure 32 none none
Control (Maverick) Figure 28, Figure 32 none none

Sph I/Xho I
Plasmid pDAB4468 Figure 30, Figure 32 12146 12146

DAS-68416-4 Figure 30, Figure 32 none none
Control (Maverick) Figure 30, Figure 32 none none

Note: * These bands include border region of soybean genome;
1. Expected fragment sizes are based on the plasmid map of the pDAB4468 and its T-DNA

insert as shown in Figure 6 and Figure 7,
2. Observed fragment sizes are considered approximately from these analyses and are based on

the indicated sizes of the DIG-labeled DNA Molecular Weight Marker II fragments. Due to
the incorporation of DIG molecules for visualization, the marker fragments typically run
approximately 5-10% larger than their actual indicated molecular weight.
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Figure 6. Plasmid map of pDAB4468 with restriction enzyme sites used for Southern blot
analysis.
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Figure 7. pDAB4468 T-DNA insert, restriction enzymes used in DNA digestion and
expected hybridization bands.
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V-B. Analysis of the Insert and Its Genetic Elements

V-B.1. Analysis of the aad-12 Gene

To characterize the aad-12 gene insert in event DAS-68416-4, restriction enzymes Nco I,
Sph I/Xho I and Nhe I/Xho I were used. These enzymes possess unique restriction sites in the
pDAB4468 T-DNA insert. Border fragments of >4043 bp, >6229 bp, >6229 bp were predicted
to hybridize with the aad-12 gene probe following digestion with Nco I, Sph I/Xho I and Nhe
I/Xho I enzymes respectively (Table 3). The results showed single hybridization bands of ~5500
bp, ~8500 bp and ~7200 bp respectively when Nco I, Sph I/Xho I and Nhe I/Xho I enzymes
were used, indicating a single insertion site of aad-12 in the soybean genome of event DAS-
68416-4 (Figure 8, Figure 9, Figure 10, Figure 11). An enzyme digestion with Pst I was
conducted to release a PTU (plant transcription unit) fragment of 2868 bp which contains the
AtUbi10 promoter, aad-12 gene, and AtuORF23 terminator sequences. The predicted 2868 bp
fragment was observed following the Pst I digestion and hybridization with aad-12 probe
(Figure 12, Figure 13A). Results obtained from the individual and double enzyme digestions
indicated that a single copy of an intact aad-12 expression cassette from pDAB4468 was inserted
into the soybean genome of event DAS-68416-4 as shown in the restriction map in Figure 7.

V-B.2. Analysis of the AtUbi10 Promoter

Restriction enzyme Pst I was used to characterize the AtUbi10 promoter region for aad-12 in
event DAS-68416-4. Pst I digestion was expected to release a PTU (plant transcription unit)
fragment of 2868 bp which contains the AtUbi10 promoter, aad-12 gene, and AtuORF23
terminator sequences. The predicted 2868 bp fragment was observed following the Pst I
digestion and hybridization with AtUbi10 promoter probe (Figure 13B, Figure 14). The AtUbi10
promoter was further characterized with a double digestion of BamH I and Nco I which releases
a fragment of 2617bp containing AtUbi10 promoter and RB7 MAR element. The predicted
2617 bp fragment was detected following the enzyme digestion and hybridization with AtUbi10
promoter probe (Figure 25, Figure 26B). Results obtained with Pst I or BamH I/Nco I digestion
of the DAS-68416-4 sample followed by AtUbi10 promoter probe hybridization further
confirmed that a single copy of an intact aad-12 PTU from plasmid pDAB4468, along with a
RB7 MAR element at its 5’ end, was inserted into the soybean genome of event DAS-68416-4.

V-B.3. Analysis of the AtuORF23 3’UTR

The terminator sequence, AtuORF23, for aad-12 in event DAS-68416-4 was characterized using
Pst I digestion, followed by hybridization of AtuORF23 probe. Pst I was expected to release a
PTU (plant transcription unit) fragment of 2868 bp which contains the AtUbi10 promoter, aad-
12 gene, and AtuORF23 terminator sequences. The predicted 2868 bp fragment was observed
following the enzyme digestion and hybridization with AtuORF23 probe (Figure 13C, Figure
15). Results obtained with Pst I digestion of the DAS-68416-4 sample followed by AtuORF23
probe hybridization further confirmed that a single copy of an intact aad-12 PTU from plasmid
pDAB4468 was inserted into the soybean genome of event DAS-68416-4.
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V-B.4. Analysis of the pat Gene

To characterize the pat gene insert in event DAS-68416-4, restriction enzymes Nco I, Sph I/Xho I
and Nhe I/Xho I were used. These enzymes possessed unique restriction sites in the pDAB4468
T-DNA insert. Border fragments of >4043 bp, >6229 bp, >6229 bp were predicted to hybridize
with the pat gene probe following digestion with Nco I, Sph I/Xho I and Nhe I/Xho I enzymes
respectively (Table 3). The results showed single hybridization bands of ~5500 bp, ~8500 bp
and ~7200 bp respectively when Nco I, Sph I/Xho and Nhe I/Xho I enzymes were used,
indicating a single site of pat gene insertion in the soybean genome of event DAS-68416-4
(Figure 16, Figure 17, Figure 18, Figure 19). An enzyme digestion with Pst I/Xho I was
conducted to release a PTU (plant transcription unit) fragment of 1928 bp which contained the
CsVMV promoter, pat gene, and AtuORF1 terminator sequences. The predicted 1928 bp
fragment was observed following the enzyme digestion and hybridization with pat probe (Figure
20, Figure 21A). Results obtained from the individual and double enzyme digestions indicated
that a single copy of an intact pat expression cassette from pDAB4468 was inserted into the
soybean genome of event DAS-68416-4 as shown in the restriction map in Figure 7.

V-B.5. Analysis of the CsVMV Promoter

Restriction enzyme combination of Pst I/Xho I was used to characterize the CsVMV promoter
region for pat in event DAS-68416-4. Pst I/Xho I digestion was expected to release a PTU (plant
transcription unit) fragment of 1928 bp which contains the CsVMV promoter, pat gene, and
AtuORF1 terminator sequences. The predicted 1928 bp fragment was observed following the
enzyme digestion and hybridization with CsVMV promoter probe (Figure 21B, Figure 22).
Results obtained with Pst I/Xho I digestion of the DAS-68416-4 sample followed by CsVMV
promoter probe hybridization further confirmed that a single copy of an intact pat PTU from
plasmid pDAB4468 was inserted into the soybean genome of event DAS-68416-4.

V-B.6. Analysis of the AtuORF1 3’UTR

The terminator sequence, AtuORF1, for pat in event DAS-68416-4 was characterized using Pst
I/Xho I double digestion, followed by hybridization of AtuORF1 probe. The double digestion of
Pst I/Xho I was expected to release a PTU (plant transcription unit) fragment of 1928 bp which
contained the CsVMV promoter, pat gene, and AtuORF1 terminator sequences. The predicted
1928 bp fragment was observed following the enzyme digestion and hybridization with
AtuORF1 probe (Figure 21C, Figure 23). Results obtained with Pst I/Xho I double digestion of
the DAS-68416-4 sample followed by AtuORF1 probe hybridization further confirmed that a
single copy of an intact pat PTU from plasmid pDAB4468 was inserted into the soybean genome
of event DAS-68416-4.

V-B.7. Analysis of the RB7 MAR

Restriction enzyme combination of BamH I and Nco I was selected to characterize the RB7
MAR elements from the T-DNA insert in pDAB4468 (Table 3). A double digestion with BamH
I and Nco I was expected to release a fragment of 2617 bp containing the RB7 MAR and
AtUbi10 promoter. The predicted 2617 bp fragment was observed following the double enzyme
digestion and hybridization with RB7 MAR and Atubi10 probe, respectively (Figure 24, Figure












































