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Release of I nformation

Dow AgroSciences LLC (DAS) is submitting the information in this petition for
deregulation to USDA APHIS as part of the regulatory process. By submitting this
information, DAS does not authorize release of this information to any third party except
to the extent the information is requested under the Freedom of Information Act (FOIA),
5 U.S.C., Section 522. In the event that USDA receives a FOIA request covering all or
some of the information in this submission, DAS expects that, in advance of the release
of the document(s), USDA will provide DAS with a copy of the material proposed to be
released and the opportunity to object to the release of any information based upon
appropriate legal grounds, eg. responsiveness, confidentiality and/or competitive
concerns. DAS expects that no information that has been identified as CBI (confidential
business information) will be provided to any third party. DAS understands that a CBI-
deleted copy of this information may be made available to the public in a reading room
and by individual request, as part of the public comment period. Except in accordance
with the foregoing, DAS does not authorize the release, publication or other distribution
of thisinformation (including website posting) without DAS' prior notice and consent.
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Certification

The undersigned certifies that, to the best knowledge and belief of the undersigned, this
petition includes al information and views on which to base a determination, and that it
includes all relevant data and information known to the petitioner that are unfavorable to
the petition.

Laura Tagliani
Regulatory Leader

Address;

Dow AgroSciences LLC
9330 Zionsville Road
Indianapolis, IN 46268
Phone: (317) 337-3504
FAX: (317) 337-4649
E-mail: |atagliani @dow.com
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RECEIVED

By APHIS BRS Document Control Officer at 3:35 pm, Jun 22, 2011

Summary

Dow AgroSciences LLC (herein referred to as “DAS’), is submitting a Petition for
Determination of Nonregulated Status for Herbicide Tolerant DAS-40278-9 Corn. DAS
requests a determination from USDA Animal and Plant Health Inspection Service
(APHIS) that corn transformation event DAS-40278-9 and any corn lines derived from
crosses with DAS-40278-9 corn no longer be considered regulated articles under 7 CFR
Part 340.

DAS-40278-9 corn is a transgenic corn product that provides tolerance to 24-
dichlorophenoxyacetic acid (2,4-D) and aryloxyphenoxypropionate (AOPP) acetyl
coenzyme A carboxylase (ACCase) inhibitors (“fop” herbicides). DAS-40278-9 may be
stacked with glyphosate and other herbicide tolerance traits to generate commercial
hybrids with multiple herbicide tolerances. This trait will provide growers with greater
flexibility in selection of herbicides for the improved control of key broadleaf weeds;
allow an increased application window for effective weed control; provide an effective
resistance management prevention solution to the increased incidence of glyphosate and
acetolactate synthase (ALS) resistant weeds; and enable the use of afop herbicide (such
as quizalofop) for commercial production and as a sel ection agent in breeding nurseries.

DAS-40278-9 corn plants have been genetically modified to express the aryloxyalkanoate
dioxygenase (AAD-1) protein. The AAD-1 protein is an enzyme with an apha
ketoglutarate-dependent dioxygenase activity which results in metabolic inactivation of
the herbicides of the aryloxyalkanoate family. The aad-1 gene, which expresses the
AAD-1 protein, was derived from Sphingobium herbicidovorans, a gram-negative soil
bacterium. Sphingobium spp. are widespread in the environment, therefore, animals and
humans are regularly exposed to the organism and its components, without adverse
consequences.  Sphingobium spp. degrade a number of chemicals in the environment
which include aromatic and chloroaromatic compounds, phenols, herbicides and
polycyclic hydrocarbons.

The aad-1 gene was introduced into DAS-40278-9 corn using Whiskers-mediated
transformation. Molecular characterization of the DAS-40278-9 event by Southern
analyses confirmed that a single, intact insert of the aad-1 gene was stably integrated into
the corn genome. A single copy of each of the genetic elements of the aad-1 expression
cassette is present and the integrity of the inserted DNA fragment was demonstrated in
five 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-40278-9 corn. Segregation data for six generations
confirmed the predicted inheritance of the aad-1 gene.

The AAD-1 protein in DAS-40278-9 corn was characterized biochemically and measured
using an AAD-1 specific enzyme linked immunosorbent assay (ELISA). Protein
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expression was analyzed in leaf, root, pollen, whole plant and grain tissues collected
throughout the growing season from DA S-40278-9 plants treated with 2,4-D, quizalofop,
both 2,4-D and quizalofop, or not treated with either herbicide. The results showed low
level expression of the AAD-1 protein across herbicide treatments and environments,
indicating alow exposure risk to humans and animals.

The AAD-1 protein was assessed for any potential adverse effects to humans or animals
resulting from the environmental release of crops containing the AAD-1 protein. A step-
wise, weight-of-evidence approach was used to assess the potential for toxic or allergenic
effects from the AAD-1 protein. Bioinformatic analyses revealed no meaningful
homologies with known or putative alergens or toxins for the AAD-1 amino acid
sequence. The AAD-1 protein hydrolyzes rapidly in ssmulated gastric fluid and there was
no evidence of acute toxicity in mice at a dose of 2000 mg/kg body weight of AAD-1
protein. Glycosylation analysis of the plant- and microbe-derived AAD-1 proteins
revealed no detectable covalently linked carbohydrates. Results of the overall safety
assessment of the AAD-1 protein indicate that it is unlikely to cause allergenic or toxic
effects in humans or animals.

DAS-40278-9 corn has been field tested in the maor corn growing regions of the
continental United States as well as Hawaii. All field tests were conducted under field
permits granted by USDA APHIS. Agronomic performance assessments were conducted
on DAS-40278-9 corn in multi-site field studies to measure characteristics such as
emergence, seedling vigor, plant height, lodging, yield, and pollen parameters. 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-40278-9 corn and control lines for plant pest characteristics and no indication of a
selective advantage that would result in increased weediness potential of DAS-40278-9
corn.

Nutrient composition analyses of forage and grain was conducted to compare the
composition of DAS-40278-9 corn with the composition of a non-transgenic near-isoline.
Compositional analyses were used to evaluate any changes in the levels of key nutrients
and anti-nutrients in DA S-40278-9 corn which was sprayed with either 2,4-D, quizal ofop,
both 2,4-D and quizalofop, or which was not sprayed with either herbicide. Along with
the agronomic data, the compositional anayses indicate that DAS-40278-9 corn is
substantially equivalent to conventional corn and will not exhibit unexpected or
unintended effects with respect to plant pest risk.

Since DAS-40278-9 corn is agronomically and nutritionally ssimilar to conventional corn,
and the safety of the AAD-1 protein 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 corn products. The
availability of DAS-40278-9 corn 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-40278-9 corn will alow growers to proactively manage weed
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populations while avoiding adverse population shifts of troublesome weeds or the
development of resistance, particularly glyphosate-resistance in weeds.

In summary, information collected during field trials and laboratory analyses presented
herein demonstrate that DAS-40278-9 corn exhibits no plant pathogenic properties or
weediness characteristics. DAS-40278-9 corn is no more likely to become a plant pest
than conventional corn, and the AAD-1 protein is 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-40278-9

corn and al progeny derived from the conventional breeding of this line no longer be
considered regulated articles under 7 CFR Part 340.
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Acronyms and Scientific Terms

2,4-Dichlorophenoxyacetic acid

Corn line containing event DAS-40278-9

Aryloxyalkanoate Dioxygenase-1 protein

Gene from Sphingobium herbicidovorans which encodes the AAD-1
protein

Acetyl coenzyme A carboxylase

Acid detergent fiber

Acid equivaent

Active ingredient

Acetol actate synthase

Analysis of variance

Aryloxyphenoxypropionate

Animal and Plant Health Inspection Service, USDA

Base pair

Bushel

Canadian Food Inspection Agency

Center for Food Safety and Nutrition, US FDA

Cyclohexanedinone

Dow AgroSciencesLLC

2,4-Dichlorophenaol

Deoxyribonucleic acid

Enzyme-linked immunosorbent assay

Environmental Protection Agency (US)

5-enol pyruvylshikimate-3-phosphate synthase

Endangered Species Act

OECD identifier for the corn event expressing the AAD-1 protein

Food and Drug Administration (US)

False Discovery Rate

Federal Insecticide, Fungicide and Rodenticide Act

Fish and Wildlife Service

Hectare

Publicly available corn line used in transformation to produce for
event DAS-40278-9

Integrated weed management

Kilobase pair

Kilodalton, a measurement of protein molecular weight

Matrix assisted laser desorption/ionization time-of-flight mass
spectrometry

Neutral detergent fiber

Organisation for Economic Co-operation and Development

US FDA Pre-market Biotechnology Notice
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SDS-PAGE
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SPp

subsp

USDA
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Zmubil
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DNA vector carrying the transgene (aad-1) for insertion into the
plant genome; also known as pDAB3812

DNA vector restriction fragment used for Whiskers transformation

Pseudomonas fluorescens

Plant transcriptional unit consisting of promoter, gene, and
termination sequences

Matrix attachment region (MAR) from Nicotiana tabacum

Matrix attachment region (MAR) from Nicotiana tabacum

Sodium dodecy! sulfate polyacrylamide gel electrophoresis

Simulated gastric fluid

species

subspecies

United States Department of Agriculture

3’ untrandated region from Zea mays peroxidase gene

Ubiquitin promoter from Zea mays
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I. Rationalefor the Development of DAS-40278-9 Corn

|.A. Basisfor the Request for Nonregulated Status

The Anima 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 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 340.6 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 regul ated.

Dow AgroSciences LLC is submitting data for the geneticaly engineered herbicide-
tolerant DAS-40278-9 corn and requests a determination from APHIS that event DAS-
40278-9 and all progeny derived thereof no longer be considered regulated articles under
7 CFR 340.

| .B. Benefits of DAS-40278-9 Corn

Dow AgroSciences LLC (herein referred to as “DAS’) has developed transgenic corn
plants that are tolerant to phenoxy auxin herbicides such as 2,4-dichlorophenoxyacetic
acid (2,4-D) and aryloxyphenoxypropionate (AOPP) acetyl coenzyme A carboxylase
(ACCasg) inhibitors (“fop” herbicides). Event DAS-40278-9 is the unique identifier for
DAS-40278-9 corn 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-40278-9 was developed using direct Whiskers-mediated transformation to stably
incorporate the aad-1 gene from Sphingobium herbicidovorans into corn. The aad-1
gene encodes the aryloxyalkanoate dioxygenase (AAD-1) enzyme which, when
expressed in plants, degrades 2,4-D into herbicidally-inactive 2,4-dichlorophenol (DCP).
Additionally, plants expressing AAD-1 have been demonstrated to convert certain AOPP
herbicides (quizalofop, cyhalofop, haloxyfop, etc.) into their corresponding inactive
phenols (Wright et al., 2009). The availability of DAS-40278-9 corn 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-40278-9 corn will alow
growers to proactively manage weed populations while avoiding adverse population
shifts of troublesome weeds or the development of resistance, particularly glyphosate-
resistance in weeds.
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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 commercialy 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 acceptance. Many other
glyphosate-tolerant species are in experimental or development stages (e.g., afalfa, 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). Additionaly, the cost of
glyphosate has dropped dramatically in recent years to the point that few conventiona
weed control programs can effectively compete on price and performance with
glyphosate-tolerant crops systems (Wright et al., 2009).

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 halapense (Johnsongrass), Amaranthus palmeri
(Pamer amaranth), Amaranthus rudis (Common waterhemp), Ambrosia artemisiifolia
(Common ragweed), Ambrosia trifida (Giant ragweed), Conyza canadensis (Horseweed),
and Conyza bonariensis (Hairy fleabane). Additionaly, 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. See Appendix 6 for
more details on herbicide-resistant weeds.

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 24-
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 corn provides
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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.

Expression of the AAD-1 protein in corn plants also provides tolerance to AOPP (“fop”)
herbicides. This alows the use of these herbicides to control grasses in corn, some of
which have recently been reported to be glyphosate-resistant (e.g., Johnsongrass). AOPP
herbicides, such as quizalofop, are post-emergent herbicides used for the control of
annual and perennia grass weeds in crops such as potatoes, soybeans, peanuts,
vegetables, cotton, flax and others. In corn plants carrying the aad-1 gene, fop herbicides
can aso be used as selection agents in breeding nurseries and hybrid production fields to
select herbicide-tolerant plants to maintain seed trait purity.

In summary, the commercial introduction of transgenic corn exhibiting tolerance to
aryloxyalkanoate herbicides will provide growers the ability to safely use a broad
spectrum herbicide like 2,4-D in corn. 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, alow 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)-tolerant weeds. Furthermore,
the added tolerance to AOPP herbicides like quizalofop will enable corn breeders the use
of quizalofop herbicide as a selection agent in breeding nurseries, and allow the use of a
graminicide for the improved control of weedy grass speciesin corn.

I.C. Submissionsto Other Regulatory Agencies

AAD-1 corn event DAS-40278-9 fals 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. Dow
AgroSciences LLC (DAS) will submit a pre-market biotechnology notification (PBN) to
FDA.

As per EPA’s authority over the use of pesticidal substances under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA), a submission of 2,4-D metabolism
and residue data, as well as proposed labeling for the use of 2,4-D over-the-top of DAS-
40278-9 corn, will be made to EPA. A similar submission of metabolism and residue
data accompanied with proposed labeling will be made for the use of quizalofop applied
over-the-top in corn.
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DAS intends to submit dossiers 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 in
2009-2010.

|.D. References

Heap, |. 2009. The International Survey of Herbicide Resistant Weeds.
http://www.weedscience.com

OECD 2004. Organisation for Economic Co-operation and Development. Series on
Harmonization of Regulatory Oversight in Biotechnology, No. 23, OECD Guidance for
the Designation of a Unique Identifier for Transgenic Plants. ENV/IM/MONO(2002)7.
12pp. http://www.olis.oecd.org/olis/2002doc.nsf/LinkTo/env-jm-mono(2002)7

USDA APHIS 2009. Field Test Release Applications in the U.S. Accessed June 17,
2009. http://www.ish.vt.edu/cfdocs/fieldtestsl.cfm

USDA ERS 2009. USDA Economic Research Service Data Sets — Adoption of
Genetically Engineered Cropsin the U.S. http://www.ers.usda.gov/Data/BiotechCrops/

Wright, T.R., Lira, JM., Merlo, D.J. and Hopkins, N. 2009. Novel Herbicide Resistance
Genes. U.S. Patent # 2009/0093366.

Contains No Confidential Business Information


http://www.weedscience.com/
http://www.olis.oecd.org/olis/2002doc.nsf/LinkTo/env-jm-mono(2002)7
http://www.isb.vt.edu/cfdocs/fieldtests1.cfm
http://www.ers.usda.gov/Data/BiotechCrops/

USDA Petition for Nonregulated Status of DAS-40278-9 Corn Page 20 of 170
Dow AgroSciencesLLC

[I. TheBiology of Corn

[1.A. Overview of Corn Biology

Refer to the OECD Consensus Document on the Biology of Zea mays subsp. mays
(Maize), 2003, for the following aspects of corn biology:
e genera description, including the uses of corn as a crop plant;
taxonomy;
methods for identification of Zea mays races and wild species;
center of origin and diversity;
reproductive biology;
crosses and gene flow;
cultivation, volunteers and weediness;
soil ecology;
interactions with insects.

I1.B. Characterization of the Recipient Corn Line

The publicly available corn line, Hi-11, was used as the recipient line for the generation of
event DAS-40278-9 corn (Armstrong et al., 1991). Hi-Il is a derivative of the A188 and
B73 inbred corn lines, which are publicly available lines developed by the University of
Minnesota and lowa State University, respectively. Hi-1l is approximately a 50:50
combination of the two lines and was developed to have a higher regeneration potential
(from the combination of genes from A188 and B73).

Transformed Hi-Il corn plants were subsequently crossed with elite proprietary inbred
corn lines to derive the DAS-40278-9 corn lines used in the studies presented here.

I1.C. References
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[11. Development of DAS-40278-9 Corn

[I1.A. Description of Transformation Method

The recipient corn line Hi-Il was transformed using direct insertion of the DNA fragment
from plasmid pDAS1740 via Whiskers-mediated transformation (Petolino et al., 2003;
Petolino and Arnold, 2009). The vector DNA fragment was isolated by digesting the
whole plasmid pDAS1740 DNA with the restriction enzyme Fsp | which resulted in 5
fragments. a 6236 bp fragment containing the aad-1 expression cassette, two fragments
(1023 bp and 1235 bp respectively) each containing a portion of the ampicillin resistance
gene sequence from the plasmid backbone, and two minor fragments (9 bp each) (Figure
1). The two smaller ampicillin resistance gene fragments and the two minor fragments
were separated from the larger desired aad-1 expression cassette fragment via column
chromatography. The final transformation fragment was a 6236 bp linear DNA carrying
the aad-1 expression cassette for insertion into the plant genome. The isolated fragment,
pDAS1740/Fsp |, contained the following elementss RB7 MAR, maize ZmuUbil
promoter, aad-1 gene, maize ZmPer5 3 UTR, RB7 MAR (Figure 2).

Immature embryos of corn were aseptically removed from the developing caryopsis,
callused on semi-solid media, initiated in liquid suspension cultures, cryopreserved,
thawed, and re-established as embryogenic suspensions. The re-established suspensions
were agitated with pDAS1740/Fsp | isolated fragment DNA and silicon carbide whisker
fibers to introduce the DNA into the cells. Following three days of growth on non-
selective, semi-solid media, the cells were transferred to a medium containing the
herbicide R-haloxyfop (an AOPP herbicide). The culture medium was selective for those
cells expressing the aad-1 gene. The callus that survived on the herbicide-containing
medium proliferated and produced embryogenic tissue which was presumably genetically
transformed. Callus samples were taken for molecular analysis to verify the presence of
the transgene and the absence of the ampicillin resistance gene from the vector backbone.
The embryogenic tissue was then manipulated to regenerate whole transgenic plants
which were then transferred to a greenhouse environment. The plants were sprayed with
a commercial formulation of the AOPP herbicide quizalofop to confirm herbicide-
tolerance. Surviving plants were crossed with proprietary inbred corn lines to obtain T1
seed from the initialy transformed TO plants.

Figure 1 is the plasmid map of pDAS1740 with all the elements identified. Figure2isa
schematic diagram of the pDAS1740/Fsp | used in the Whiskers-meditated
transformation. Figure 3 outlines the steps used to develop DAS-40278-9 corn. Figure 4
is a breeding diagram for DAS-40278-9 corn with identification of the generations that
were used in the various safety assessment studies.

Contains No Confidential Business Information



USDA Petition for Nonregulated Status of DAS-40278-9 Corn Page 22 of 170
Dow AgroSciencesLLC

Figure 1. Schematic map of plasmid pDAS1740
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Figure 3. Schematic of the development of DAS-40278-9 corn

The aad-1 gene sequence that encodes AAD-1 protein from
Sphingobium herbicidovorans was synthesized to produce an aad-1
gene sequence for expression in corn and inserted into a plant
expression cassette to make transformation plasmid pDAS1740

'

Digestion of the pDAS1740 plasmid with Fsp | restriction enzyme and
purification of linear DNA fragment containing the aad-1 gene
cassette

Transformation of embryogenic cell suspensions of Hi-1I corn using
silicon carbide whisker fibers for direct DNA insertion

'

Selection of transformation events based on tolerance to R-haloxyfop
herbicide and regeneration of TO corn plants

'

Evaluation of transformed corn plants for agronomic performance and
tolerance to 2,4-D and fop herbicides

!

Backcrossing and selfing to create elite inbred lines and hybrids
containing the aad-1 gene

Selection of DAS-40278-9 event as the lead commercia candidate
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Figure 4. Breeding diagram for DAS-40278-9 corn and generations used for

analyses
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[11.B. Selection of Comparatorsfor DAS-40278-9 Corn

Appropriate comparator plants are important to ensure the accurate assessment of the
impact of transgene insertion on various characteristics of DAS-40278-9 corn. Control
plants should have a genetic background similar to that of DAS-40278-9 corn but lack the
transgene insert. All of the studies presented here used near-isolines as the comparators
to the specific DAS-40278-9 corn lines being tested. The near-isolines had the same
genetic background as the DAS-40278-9 line being tested, but did not contain the DAS-
40278-9 event. The breeding chart in Figure 4 shows two lineages of backcrossing of the
DAS-40278-9 event to elite inbreds (Inbred A and Inbred B). The comparators used in
the studies presented here were the elite inbred lines A or B, either in an inbred or hybrid
state, as appropriate to the test material.

[11.C. References
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IV. Donor Genesand Regulatory Sequences

IV.A. ldentity and Source of Genetic Material in pDAS1740

Event DAS-40278-9 was generated using a linear Fsp | fragment from plasmid
pDAS1740 (Fig. 2), containing the synthetic, plant-optimized aad-1 gene from
Sphingobium herbicidovorans. A summary of the genetic elementsisgiven in Table 1.

Tablel. Genetic lementsof thelinear Fsp | fragment from plasmid pDAS1740

L ocation on Size
pDAS1740 Fspl | Genetic Element (base Description
fragment pairs)
i Intervening Sequence from pUC19
1-164 sequence 164 bp (Yanisch-Perron et al., 1985)
. Matrix attachment region (MAR) from
165-1330 RB7MARV3 1166 bp Nicotiana tobacum (Hall et al., 1991)
Intervenin Sequence used for DNA cloning and
1331-1459 uenceg 129 bp sequence from pUC19
4 (Yanisch-Perron et al., 1985)
1460-3450 ZmUbil promoter | 1991 bp Ubi q(ucl:t;]?I Sptreonn;gr:eétfgjomlggg)mays
3451-3472 Intervening 22 bp Sequences used for DNA cloning
sequence
Synthetic, plant-optimized version of an
i i aryloxyalkanoate dioxygenase gene from
3473-4363 aad-1 891 bp Sphingobium herbicidovorans
(Wright et al., 2009)
Intervening .
4364-4397 sequence 34 bp Sequence used for DNA cloning
! , 3’ untranslated region from Zea mays
4398-4762 ZmPer5 3 UTR 365 bp peroxidase gene (Ainley et al., 2002)
4763-4801 Intervening 39 bp Sequence used for DNA cloning
sequence
i Matrix attachment region (MAR) from
4802-597 RB7MAR v4 1166 bp Nicotiana tobacum (Hall et al., 1991)
i Intervening Sequence from pUC19
5968-6236 sequence 269 bp (Yanisch-Perron et al., 1985)
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The aad-1 expression cassette contained in the pDAS1740/Fsp | fragment is designed to
express the plant-optimized aryloxyalkanoate dioxygenase (aad-1) gene that encodes the
AAD-1 protein. The aad-1 gene was isolated from Sphingobium herbicidovorans 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 aad-1 gene into corn plants
confers tolerance to 2,4-D and AOPP (“fop”) herbicides. The aad-1 gene encodes a
protein of 296 amino acids that has a molecular weight of approximately 33 kDa.

Sphingobium herbicidovorans, the source organism for the aad-1 gene, is a gram-
negative soil bacterium. As with other soil dwelling bacteria, Sphingobium
herbicidovorans has evolved over time the ability to use phenoxy auxin and AOPP
herbicides as carbon sources for growth, thus affording the bacterium a competitive
advantage in soil (Wright et al., 2009). Sphingobium spp. are commonly isolated from
soil and were previously grouped with other sphinogmonads under the genus
Sphingomonas.  Sphingomonads are widely distributed in nature and have been isolated
from land and water habitats, as well as from plant root systems, clinical specimens, etc.
Due to their biodegradative and biosynthetic capabilities, the sphinogmonads have been
used for a wide range of biotechnological applications, including bioremediation of
environmental contaminants and production of extracellular polymers such as sphingans
which are used extensively in the food industry (Bower et al., 2006; Lal et al., 2006).

Expression of the aad-1 gene in the pDAS1740/Fsp | expression cassette is controlled by
the ZmUbil promoter and ZmPer5 termination sequences both from Zea mays. The
ZmUbil promoter has been used in previously deregulated products (USDA, 2001;
USDA, 2005) and is known to drive constitutive expression of the genes it controls
(Christensen and Quail, 1996).

Matrix attachment regions (MARs) from Nicotiana tabacum were included in the
expression cassette on both flanking ends of the aad-1 PTU (plant transcriptional unit;
includes promoter, gene, and terminator sequences) to potentially increase expression of
the aad-1 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). MARs were included in the
pDAS1740 to potentialy increase the consistency of aad-1 expression in transgenic
plants.

The genetic elements were assembled in pDAS1740 using standard cloning techniques.

No novel open reading frames (>30 amino acids) were introduced in the expression
cassette other than the aad-1 gene sequence.
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V. Genetic Characterization of Event DAS-40278-9

V.A. Overview of Molecular Analysis

Molecular characterization of event DAS-40278-9 was conducted by Southern blot
analyses. The results demonstrate that the transgene insert in corn event DAS-40278-9
occurred as a simple integration of a single, intact copy of the aad-1 expression cassette
from plasmid pDAS1740. The event is stably integrated and inherited across and within
breeding generations, and no plasmid backbone sequences are present in DAS-40278-9
corn.

Detailed Southern blot analysis was conducted using probes specific to gene, promoter,
terminator, and other regulation elements contained in the pDAS1740 transformation
plasmid. The probes used and locations of each on the pDAS1740 plasmid are described
in Table 2 and shown in Figure 5. The expected and observed fragment sizes with
particular digest and probe combinations, based on the known restriction enzyme sites of
the pDAS1740 plasmid and pDAS1740/Fsp | fragment, are shown in Table 3 and Figures
6 and 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 pDAS1740/Fsp | insert and b) border fragments in
which a known enzyme site is located within the pDAS1740/Fsp | insert and a second
siteisin the corn genome. 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 evaluate both copy number of the DNA
insertion and to specifically identify the event.

Genomic DNA for Southern blot analysis was prepared from leaf material of individual
DAS-40278-9 corn plants from five distinct breeding generations in genetic background
XHH13 (see breeding diagram Figure 4). Genomic DNA from leaves of conventional
XHH13 corn plants was used as the control material. Plasmid DNA of pDAS1740 added
to genomic DNA from the conventional XHH13 control corn served as the positive
control for the transgene sequences. Materials and methods used for the Southern
analyses are further described in Appendix 1.

Southern blot analysis showed that event DAS-40278-9 contains a single intact copy of
the aad-1 expression cassette integrated at a single locus (Sections V.B.). A restriction
map of the insertion has been hypothesized based on the Southern blot analyses of event
DAS-40278-9 (Figure 7). The hybridization patterns across five generations of DAS-
40278-9 corn (T3, T4, BC3S1, BC3S2, BC3S3) were identical, indicating that the
insertion is stably integrated in the corn genome (Section V.C.). No vector backbone
sequences were detected in event DAS-40278-9 (Section V.D.). Additionaly, the
inheritance of DAS-40278-9 corn in segregating generations was investigated using
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Southern blot analysis, protein detection, and herbicide screening methods, and all results

confirmed the predicted inheritance of the transgene (Section V .E.).

Table2. Location and length of probesused in Southern blot analysis

Position on
Probe ODAS1740 (bp) Length (bp)
ZmUbi1 promoter 28-2123 2096
aad-1 gene 2103-3022 920
ZmPer5 terminator 3002-3397 396
RB7 Mar v4 3375-4865 1491
Backbone (OLP4A) 4900-5848 949
Backbone Ap' gene (OLP4B) 5828-6681 855
Backbone (OLP4C) 6660-7144 485
RB7 Mar v3 7124-8507 1384

Figure 5. Location of probes on pDAS1740 used in Southern blot analysis of DAS-
40278-9 corn

RB7MAR v3

OLPAC PROBE /X, ZmUbil promoter

pDAS1740
8512 bp

RB7MAR v4 PROBE
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Table 3. Predicted and observed hybridizing fragmentsin Southern blot analysis

DINA REGIEET Figure FErX;g?'Cnt(Sr(ljt Frgg?nsgw\:egize
Probe Enzymes Sizes (bp) * (bp)?
pDAS1740 8 8512 8512
EcoR | XHH13 8 none none
DAS-40278-9 8 >3382 (border) ~12000
pDAS1740 9 8512 8512
Nco | XHH13 9 none none
aad-1 DAS-40278-9 9 >2764 (border) ~4000
pDAS1740 10 8512 8512
Sacl XHH13 10 none none
DAS-40278-9 10 >4389 (border) ~16000
. DAS1740 11 3361 3361
Fse I”/IHlnd pXHH13 11 none none
DAS-40278-9 11 3361 3361
pDAS1740 12 8512 8512, ~3600*
Nco | XHH13 12 none ~3600*
DAS-40278-9 12 >3472 (border) | ~6300, ~3600*
ZmuUbil pDAS1740 13 8512 8512, ~3800*
prom. Scl XHH13 13 none ~3800*
DAS-40278-9 13 >4389 (border) | ~3800*, ~16000
. pDAS1740 14 3361 3361, ~6400*
Fse '”/ IH'”d XHH13 14 none ~6400*
DAS-40278-9 14 3361 3361, ~6400* #
pDAS1740 15 8512 8512, ~3900*
Nco | XHH13 15 none ~3900*
DAS-40278-9 15 >2764 (border) | ~4000, ~3900*
ZmPer5 pDAS1740 16 8512 8512, ~9000*
term. Sacl XHH13 16 none ~9000*
DAS-40278-9 16 >1847 (border) | ~1900, ~9000*
. pDAS1740 17 3361 3361, ~2100*
Fse '”/ IH'”d XHH13 17 none ~2100%
DAS-40278-9 17 3361 3361, ~2100*
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Table 3. (cont.) Predicted and observed hybridizing fragmentsin Southern blot

analysis
DNA Restriction _ Expected Observed
Probe Enzvmes Figures Fragment Fragment Size
id Sizes (bp) * (bp)?
pDAS1740 18 8512 8512
NCo | XHH13 18 none none
18 >2764 (border) ~4000
MR/E;4 DAS-40278-9 3472 (porden e300
pDAS1740 19 8512 8512
Sac XHH13 19 none none
19 >1847 (border) ~1900
DAS40278-9 >4389 (border) ~16000
pDAS1740 20 8512 8512
Nco | XHH13 20 none none
20 >2764 (border) ~4000
MR,E|Z>3 DAS40278-9 >3472 (border) ~6300
pDAS1740 21 8512 8512
Sac XHH13 21 none none
. 21 >1847 (border) ~1900
DAS40278-9 >4389 (border) ~16000
pDAS1740 22 8512 8512
Nco | XHH13 22 none none
backbone DAS-40278-9 22 none none
pDAS1740 23 8512 8512
Sacl XHH13 23 none none
DAS-40278-9 23 none none

1. Expected fragment sizes are based on the plasmid map of the pDAS1740 as shown in Figure 6.

2. Observed fragment sizes are considered approximate from these analyses and are based on the
indicated sizes of the DIG-labeled DNA Molecular Weight Marker Il fragments. Due to the
incorporation of DIG molecules for visualization, the marker fragments typicaly run
approximately 5-10% larger than their actual indicated molecular weight.

* An asterisk after the observed fragment size indicates endogenous sequence hybridization that
was detected across all samples (including negative controls).

# Doubletsin the conventional control, BC3S1, and some BC3S2 samples.
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Figure 6. Plasmid map of pDAS1740 with restriction enzyme sites used for
Southern blot analysis

HindIII (42)
RB7MAR V3 — _ BamHI (68
—_ g f e

ZmUbil promoter
Fspl (7143) p

__EcoRI (1484)

pDAS1740

8512 bp
AmpR

Fspl (6120) \7

Sacl (3019)

ORIJ’/ R . ZmPer53 UTR

Fspl (4885) Fsel (3403)

Fspl (4876) RB7 MAR v4
FspI (4867)

Figure7. Restriction map of the DAS-40278-9 insertion site

Neo 1(3472)
aad-1
Eco RI (2854) Sac 1(4389)
ZmUbi Promoter ZmPer Terminator
Hin dIII (1412) Fse 1(4773)
RB7 MAR v3 RB7 MAR v4
f———— > > @\ - -
6236
pDAS1740/Fspl
6236 bp
EcoR | >2854 bp | >3382 bp
Neol >3472 bp | >2764 bp
Sac | >4389 bp | >1847 bp
Hind lll/Fse | >1412 bp 3361 bp | >1463 bp
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V.B. Analysisof thelnsert and Its Genetic Elements

V.B.1. Analysisof theaad-1 Gene

To characterize the aad-1 gene insert in event DAS-40278-9, restriction enzymes EcoR |,
Nco I, Sac I, and Fse I/Hind [l were used. These enzymes possessed unigue restriction
sitesin the pDAS1740/Fsp | insert. Border fragments of >3382 bp, >2764 bp, >4389 bp
were predicted to hybridize with the aad-1 gene probe following digestion with EcoR |1,
Nco I, and Sac | enzymes respectively (Table 3). The results showed single hybridization
bands of ~12000 bp, ~4000 bp and ~16000 bp respectively when EcoR | , Nco | and Sac |
enzymes were used, indicating asingle site of aad-1 gene insertion in the corn genome of
event DAS-40278-9 (Figures 8, 9, 10). A double enzyme digestion with Fse | and Hind
Il was conducted to release a fragment of 3361 bp which contained the aad-1 promoter,
gene, and terminator sequences. The predicted 3361 bp fragment was observed following
the double enzyme digestion (Figure 11). Results obtained from the individual and
double enzyme digestions indicated that a single copy of an intact aad-1 expression
cassette from pDAS1740 was inserted into the corn genome of event DAS-40278-9 as
shown in the restriction map in Figure 7.

V.B.2. Analysisof the ZmUbil Promoter

Restriction enzymes Nco |, Sac | and Fse I/Hind Il were used to characterize the
ZmUbil promoter region for aad-1 in event DAS-40278-9. Nco | and Sac | digests were
expected to generate border fragments of >3472 bp and >4389 bp, respectively, when
hybridized to the ZmUbil promoter DNA probe (Table 3). Two hybridization bands of
~6300 bp and ~3600 bp were detected with ZmUbil promoter probe following Nco |
digestion (Figure 12). The ~3600 bp band, however, was present across all sample lanes
including the conventional controls, suggesting that the ~3600 bp band is a non-specific
signal resulting from the homologous binding to the corn endogenous ubi gene. On the
contrary, the ~6300 bp signal band was detected in DAS-40278-9 samples but not in the
conventional controls, indicating that the ~6300 bp band is specific to the ZmUbil
promoter probe from plasmid pDAS1740. Similarly, two hybridization bands of ~3800
bp and ~16000 bp were detected with ZmUbil promoter probe following Sac | digestion
(Figure 13). The ~3800 bp band appeared in all sample lanes including conventional
controls and thus is considered as non-specific hybridization to the corn endogenous ubi
gene. The ~16000 bp hybridization band was only present in DAS-40278-9 samples
indicating it is unique to the DAS-40278-9 insert. Double digestion with Fse I/ Hind I11
releases the aad-1 PTU fragment of 3361 bp. This 3361 bp band and a non-specific
hybridization band of ~6400 bp were detected by ZmUbil promoter probe following Fse
I/ Hind 111 digestion (Figure 14). The ~6400 bp band is considered non-specific binding
to the corn endogenous ubi gene because this band is present in all sample lanes
including the conventional controls. Additionally, another band very close to ~6400 bp
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was observed in the conventional control, BC3S1, and some of the BC3S2 samples. This
additional band very close to ~6400 bp is aso considered non-specific because it is
present in the conventional control XHH13 sample lanes and is most likely associated
with the genetic background of XHH13. Results obtained with these digestions of the
DAS-40278-9 sample followed by ZmuUbil promoter probe hybridization further
confirmed that a single copy of an intact aad-1 PTU from plasmid pDAS1740 was
inserted into the corn genome of event DAS-40278-9.

V.B.3. Analysisof theZmPer53 UTR

The termination sequence for aad-1, ZmPer5 3 UTR, was characterized using the
restriction enzymes Nco |, Sac | and Fse I/Hind 11l. The Nco | digest was expected to
generate a border fragment of >2764 bp when hybridized to the ZmPer5 DNA probe
(Table 3). Two hybridization bands of ~4000 bp and ~3900 bp were detected with
ZmPer5 terminator probe following Nco | digestion (Figure 15). The ~3900 bp band was
present across al sample lanes including the conventional controls, suggesting that the
~3900 bp band is a non-specific signal probably due to the homologous binding to the
corn endogenous per gene. On the contrary, the ~4000 bp signal band was detected in
DAS-40278-9 samples but not in the conventional controls, indicating that the ~4000 bp
band is specific to the ZmPer5 terminator probe from plasmid pDAS1740. A >1847 bp
border fragment was expected to hybridize to the ZmPer5 terminator probe following Sac
| digestion. Two hybridization bands of ~1900 bp and ~9000 bp were detected (Figure
16), with the ~9000 bp band appearing in al sample lanes including conventional
controls and thus considered as non-specific hybridization to the corn endogenous per
gene. The ~1900 bp hybridization band that was only present in DAS-40278-9 samples
is considered the expected Sac | ZmPer5 band. The expected 3361 bp band and an
additional non-specific hybridization band of ~2100 bp were detected by ZmPer5
terminator probe following Fse I/ Hind 111 digestion (Figurel7). The additional ~2100 bp
band is the non-specific binding of the ZmPer5 terminator probe to the corn endogenous
gene since this band is present in all sample lanes including the negative controls.
Results obtained with these digestions of the DAS-40278-9 sample followed by ZmPer5
terminator probe hybridization further confirmed that a single copy of an intact aad-1
PTU from plasmid pDAS1740 was inserted into the corn genome of event DAS-40278-9.

V.B.4. Analysisof theRB7 MAR Elements

Restriction enzymes, Nco | and Sac |, were selected to characterize the RB7 MAR
elements from the pDAS1740/Fsp | fragment in DAS-40278-9 (Table 3). DNA
sequences of RB7 MAR v3 and RB7 MAR v4 have over 99.7% identity, therefore DNA
probes specific for RB7 MAR v3 or RB7 MAR v4 hybridize to DNA fragments
containing either version of the RB7 MAR. Two border fragments of >2764 bp and
>3472 bp were expected to hybridize with RB7 MAR v4 and RB7 MAR v3 probes
following Nco | digestion (Table 3). Two hybridization bands of ~4000 bp and ~6300 bp
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were observed with either RB7 MAR v4 (Figure 18) or RB7 MAR v3 (Figure 20) probe
after Nco | digestion. Similarly, two border fragments of >1847 bp and >4389 bp were
predicted with RB7 MAR v4 and RB7 MAR v3 probes following Sac | digestion (Table
3). Hybridization bands of ~1900 bp and ~16000 bp were detected in DAS-40278-9
samples with RB7 MAR v4 (Figure 19) or RB7 MAR v3 (Figure 21) probe after Sac |
digestion. Taken together, the results indicate that the DNA inserted in corn event DAS-
40278-9 contains an intact aad-1 PTU along with the matrix attachment regions RB7
MAR v3 and RB7 MAR v4 at the 5 and 3 ends of the insert, respectively. While
Southern blot analysis confirms the presence of RB7 MAR sequences flanking the aad-1
PTU, these data do not confirm that full-length MAR elements were inserted. The MAR
elements were included in the expression cassette to potentialy improve consistency of
expression, but utility of the elements is unknown and not required for stable expression
of the aad-1 gene.

V.C. Absence of Vector Backbone Sequences

To assess the absence of vector backbone sequences, equal molar ratio combinations of
three DNA fragments (Table 2) covering nearly the entire Fsp | backbone region of
pDAS1740 were used as the backbone probes. The pDAS1740/Fsp | fragment was used
to generate event DAS-40278-9, therefore, no specific hybridization signal was expected
with the backbone probe combination (Table 3). Following digestions with Nco | and
Sac |, no specific hybridization signals were seen in the DAS-40278-9 samples (Figures
22 & 23). The results indicated that the PTU insertion in event DAS-40278-9 did not
include any vector backbone sequences.

V.D. Stability of thelnsert Across Generations

Southern blot hybridizations were conducted with five distinct generations, T3, T4,
BC3S1, BC3S2, and BC3S3, of event DAS-40278-9 (see breeding diagram Figure 4). In
some cases the generation used was segregating for the DAS-40278-9 event and
therefore, prior to initiation of Southern blot analysis, all plants were tested for AAD-1
protein expression using a rapid test strip kit to allow confirmation of AAD-1 positive
plants. All of the genetic element probes;, aad-1 gene, ZmUbil promoter, ZmPer5
terminator, RB7 MAR v3, RB7 MAR v4, and the plasmid backbone, were hybridized
with the five generations of DAS-40278-9 corn. As described in Sections V.B. and V.C,
results across al DAS-40278-9 samples were as expected (Table 3, Figures 8-23),
indicating stable inheritance of the intact, single copy insert across multiple generations
of DAS-40278-9 corn.
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Figure 8. Southern blot analysis of DAS-40278-9; aad-1 probe, EcoR | digest.
Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and 2
individual plants of conventional corn XHH13 was digested with EcoR | and probed with the aad-1 gene
probe. Nine (9) ng of DNA was digested and loaded per lane. The plasmid control contained the
approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic DNA
isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Panel A

Lane | Sample Lane | Sample

1 DIG MWM 11 10 DAS-40278-9-T4-1

2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3

3 XHH13-1 12 DAS-40278-9-T4-5

4 XHH13-2 13 DAS-40278-9-T4-6

5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6

6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8

7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11

8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12

9 DIG MWM 11 18 DIG MWM 11

Panel B

Lane | Sample Lane | Sample

1 DIG MWM 11 8 DAS-40278-9-BC3S2-5

2 pDAS1740 + XHH13-4 9 DIG MWM 11

3 XHH13-4 10 DAS-40278-9-BC3S3-2

4 XHH13-2 11 DAS-40278-9-BC3S3-3

5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5

6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7

7 DAS-40278-9-BC352-3 14 DIG MWM I

Panel A. Panel B.
bp 1234567 89101112131415161718 bp 12345678 91011121314

23130 | o - . B10— - - -

sa16— (S8 . - - ul— ., RN
6557— W= - - 65— - - -
4361— - : ko 4361— | - o 4
2322 | e - 2822 | ww —
002 I 3 2022— | - :
564— 64— .
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Figure 9. Southern blot analysis of DAS-40278-9; aad-1 probe, Nco | digest. Genomic
DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and 2 individual plants
of conventional corn XHH13 was digested with Nco | and probed with the aad-1 gene probe. Nine (9) ug
of DNA was digested and loaded per lane. The plasmid control contained the approximate equivalent of 1
transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic DNA isolated from the
conventional control XHH13. Sample name indicates test material, generation, and individual plant
number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM II 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM II 18 DIG MWM I
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM II 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM I
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM I
Panel A. Panel B.
123456 7 8 9101112131415161718 bp 12 345678 91011121314
bp .
23130—
23130— - — 9416—
416— - s o
-~ 6557—
6557— | w - v
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Figure 10. Southern blot analysis of DAS-40278-9; aad-1 probe, Sac | digest.
Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and 2
individual plants of conventional corn XHH13 was digested with Sac | and probed with the aad-1 gene
probe. Nine (9) ng of DNA was digested and loaded per lane. The plasmid control contained the

approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic DNA
isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM Il 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM I 18 DIG MWM I
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM Il 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM I
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM I
Pand A. Panel B.
bp 123456 7 8 9101112131415161718 bp 12345678 91011121314
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Figure 11. Southern blot analysis of DAS-40278-9; aad-1 probe, Fse | / Hind 111
digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and
2 individual plants of conventional corn XHH13 was digested with Fse | / Hind Il and probed with the
aad-1 gene probe. Nine (9) ug of DNA was digested and loaded per lane. The plasmid control contained
the approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic
DNA isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM II 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM II 18 DIG MWM I
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM II 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM I
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM I
Panel A. Panel B.
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Figure 12. Southern blot analysis of DAS-40278-9; ZmUbi promoter probe, Nco |
digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and
2 individual plants of conventional corn XHH13 was digested with Nco | and probed with the ZmuUbi
promoter probe. Nine (9) ug of DNA was digested and loaded per lane. The plasmid control contained the
approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic DNA
isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Pand A.
Lane | Sample Lane | Sample
1 DIG MWM I 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM I 18 DIG MWM lI
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM I 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM I
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM I
Pand A. Panel B.
bp 1234567 89101112131415161718 bp 12 345 678 9101112 1314
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Figure 13. Southern blot analysis of DAS-40278-9; ZmUbi promoter probe, Sac |
digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and
2 individua plants of conventional corn XHH13 was digested with Sac | and probed with the ZmuUbi
promoter probe. Nine (9) ug of DNA was digested and loaded per lane. The plasmid control contained the
approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic DNA
isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM 11 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM 11 18 DIG MWM 11
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM 11 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM 11
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC352-3 14 DIG MWM I
Pandl A. Panel B.
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Figure 14. Southern blot analysis of DAS-40278-9; ZmUbi promoter probe, Fsel /

Hind 111 digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-
40278-9 and 2 individual plants of conventional corn XHH13 was digested with Fse | / Hind 111 and probed
with the ZmUbi promoter probe. Nine (9) ug of DNA was digested and loaded per lane. The plasmid
control contained the approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9
ug of genomic DNA isolated from the conventional control XHH13. Sample name indicates test material,
generation, and individual plant number used. Note: The ZmUbil probe hybridized to the endogenous ubi
gene in the corn genome at ~6400bp and to another endogenous band very close to ~6400bp in lanes 2-4
and lanes 14-17 which is most likely from the XHH13 genome.

Pand A.
Lane | Sample Lane | Sample
1 DIG MWM II 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM II 18 DIG MWM I
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM II 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM I
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM I
Pand A. Panedl B.
b bp 12 345678 91011121314
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Figure 15. Southern blot analysis of DAS-40278-9; ZmPer terminator probe, Nco |
digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and
2 individua plants of conventional corn XHH13 was digested with Nco | and probed with the ZmPer
terminator probe. Nine (9) ng of DNA was digested and loaded per lane. The plasmid control contained
the approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic
DNA isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Pand A.
Lane | Sample Lane | Sample
1 DIG MWM II 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM II 18 DIG MWM Il
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM 1 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM Il
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC3S2-3 14 DIG MWM Il
Panel A. Panel B.
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Figure 16. Southern blot analysis of DAS-40278-9; ZmPer terminator probe, Sac |
digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40278-9 and
2 individua plants of conventional corn XHH13 was digested with Sac | and probed with the ZmPer
terminator probe. Nine (9) ng of DNA was digested and loaded per lane. The plasmid control contained
the approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9 ug of genomic
DNA isolated from the conventional control XHH13. Sample name indicates test material, generation, and
individual plant number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM 11 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM 11 18 DIG MWM 11
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM 11 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM 11
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC352-3 14 DIG MWM I
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Figure 17. Southern blot analysis of DAS-40278-9; ZmPer terminator probe, Fsel /
Hind 111 digest. Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-
40278-9 and 2 individual plants of conventional corn XHH13 was digested with Fse | / Hind 111 and probed
with the ZmPer terminator probe. Nine (9) ug of DNA was digested and loaded per lane. The plasmid
control contained the approximate equivalent of 1 transgene copy per genome of plasmid pDAS1740 and 9
ug of genomic DNA isolated from the conventional control XHH13. Sample name indicates test material,
generation, and individual plant number used.

Panel A.
Lane | Sample Lane | Sample
1 DIG MWM 11 10 DAS-40278-9-T4-1
2 pDAS1740 + XHH13-1 11 DAS-40278-9-T4-3
3 XHH13-1 12 DAS-40278-9-T4-5
4 XHH13-2 13 DAS-40278-9-T4-6
5 DAS-40278-9-T3-1 14 DAS-40278-9-BC3S1-6
6 DAS-40278-9-T3-4 15 DAS-40278-9-BC3S1-8
7 DAS-40278-9-T3-13 16 DAS-40278-9-BC3S1-11
8 DAS-40278-9-T3-14 17 DAS-40278-9-BC3S1-12
9 DIG MWM 11 18 DIG MWM 11
Panel B.
Lane | Sample Lane | Sample
1 DIG MWM 11 8 DAS-40278-9-BC3S2-5
2 pDAS1740 + XHH13-4 9 DIG MWM 11
3 XHH13-4 10 DAS-40278-9-BC3S3-2
4 XHH13-2 11 DAS-40278-9-BC3S3-3
5 DAS-40278-9-BC3S2-1 12 DAS-40278-9-BC3S3-5
6 DAS-40278-9-BC3S2-2 13 DAS-40278-9-BC3S3-7
7 DAS-40278-9-BC352-3 14 DIG MWM I
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Figure 18. Southern blot analysis of DAS-40278-9; RB7 Mar v4 probe, Nco | digest.
Genomic DNA isolated from 4 individual plants each of 5 generations of event DAS-40