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SUMMARY

Verdeca, LLC is a United States-based joint venture between Bioceres and Arcadia
Biosciences, which has developed a soybean line (IND-00410-5) using the HaHB4 gene
variant (HaHB4v) that provides the potential for increased yield in the natural range of
soybean production areas. This line will be incorporated into traditional breeding programs
to enhance the potential yield opportunity across a range of environmental conditions
normally encountered by commercial soybeans. The selection of the IND-00410-5 event
was based on data generated on multiple events of soybeans containing the HaHB4v gene
over several years of field trials in Argentina and the US. These multi-event trials
demonstrated improved yield across the normal range of yield variation in soybean
production areas. The data presented here were generated on a single event (IND-00410-5,
also designated as “HB4 soybean”) from two seasons of field trials, one in Argentina and
the second in the US. The data support a conclusion that the HaHB4v gene provides the
potential for increased yield across the current range of environments in which soybean is
grown commercially. Argentina’s Ministry of Agriculture, Livestock and Fisheries has
provided approvals for food and environmental safety, and international commerce pending
China import approval.

Verdeca LLC completed safety assessments in Argentina on April 29, 2015 with the
National Advisory Commission on Agricultural Biotechnology (CONABIA) and the
Biotechnology Directorate of the Ministry of Agriculture, Livestock, & Fisheries. These
Agencies completed their reviews and concluded that HB4 soybean is as safe for the
environment as conventional soybeans. On October 6, 2015, Argentina’s Ministry of
Agriculture, Livestock and Fisheries (2015, Resolucion 397/2015) provided full approvals
for food safety and international commerce for IND-00410-5. Verdeca LLC completed with
FDA on August 2, 2017 a full safety consultation for HB4 soybeans (BNF No. 000155) and
completed on August 7, 2015 an Early Food Safety Evaluation (EFSE) for the HAHB4
protein variant (HAHB4v) produced by HB4 soybeans (FDA 2015; NPC 000016; HAHB4).

The five major global soybean producers include the United States, Brazil, Argentina, China
and India. Soybean is a self-pollinated species and does not have weediness characteristics
in North and South America. The intended effect of the introduced trait in HB4 soybean to
provide an increased yield opportunity under the normal growing conditions of commercial
soybean production is unlikely to result in any negative or positive interactions with other
organisms.

The HB4 soybean transgenic event IND-00410-5 was generated through Agrobacterium-
mediated transformation. HB4 soybean IND-00410-5 contains the following introduced
genes: 1) the HaHB4 transcription factor gene variant (Appendix 7) from sunflower, 2) the
bar gene from Streptomyces hygroscopicus, that confers resistance to glufosinate. The latter
gene is only necessary for the plant transformation process and is not intended to provide
field herbicide resistance. As discussed in detail in Appendix 7, changes were introduced
into the HaHB4 gene during the transformation process. As a result, the HaHB4 gene
present in IND-00410-5 is instead referred to as HaHB4v in this document and the resulting
protein produced from the translation of HaHB4v is referred to as HAHB4v in this
document. HB4 soybean is characterized by a single T-DNA locus comprised of a single
copy of the selectable bar marker-gene, a single copy of the HaHB4v gene, and their
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respective regulatory sequences. No unintended components from the binary vector DNA
are present in IND-00410-5. The HAHB4 protein in IND-00410-5 belongs to the HD-Zip
family of transcription factors, characterized by the presence of two functional domains: the
homeodomain (HD), responsible for DNA binding, and a leucine zipper motif (LZ) involved
in protein-protein interaction and dimerization.

Extensive analysis of the HAHB4v protein confirms its food, feed and environmental safety.
This conclusion is based on a weight of evidence from multiple sources: gene source and
history of use and exposure; bioinformatic comparisons of the amino acid sequence to
known toxins, allergens and allergenic sequences; evaluation of the digestibility of
HAHBA4v protein using an in vitro assay; glycosylation status; level of HAHB4v protein in
forage and grain of HB4 soybeans; and heat lability.

Compositional analysis of soybean event IND-00410-5 was conducted following the OECD
consensus document for soybean (OECD 2012). A total of 43 components (nutrients,
micronutrients, vitamins, minerals, and anti-nutrients) were analyzed in grain and forage
from the transgenic event, the non-transgenic parental control Williams 82, and a set of
commercial reference varieties all grown in the same field in different locations to represent
a range of the natural variability across locations and commercial variety combinations.
IND-00410-5 soybean was compositionally equivalent to its non-transgenic parental control
Williams 82 and within the natural variability of conventional commercial reference
varieties.

The agronomic performance of soybean transgenic event IND-00410-5 was evaluated in
comparison with the conventional variety Williams 82 and with commercial comparators.
The trials were conducted in several locations in Argentina (AR) and the United States (US).
HB4 soybean characteristics measured included: 1)seed germination and dormancy;
2) pollen morphology and pollen fertility; 3) agronomic and phenotypic evaluations; and
4) ecological evaluations, including disease susceptibility, insect interactions, abiotic stress
and plant-symbiont characteristics. The resulting data support the conclusion that soybean
event IND-00410-5 is not fundamentally different than the Williams 82 soybean control and
the conventional varieties, other than the intended effect of yield improvement. The results
show the achievement of the desired trait of increased yield opportunity without
introduction of adverse traits for this application, such as weediness or pest tolerance.
Results demonstrated HB4 soybeans possess plant characteristics similar to those of
conventional soybean varieties and do not pose an environmental risk compared to the
conventional Williams 82 control.
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RATIONALE FOR THE DEVELOPMENT OF HB4 SOYBEAN.

A. The name of the bioengineered food and the crop from which it is derived.

The new plant variety is a soybean identified as “HB4 soybean” (OECD unique identifier
IND-00410-5).

B. Basis for the Request for Approval

The United States Department of Agriculture (USDA) Animal and Plant Health Inspection
Service (APHIS) has regulatory authority under the Plant Protection Act (7 U.S.C. § 7701-
7772) and under the Plant Quarantine Act (7 U.S.C. § 151-167) to protect the United States
from the introduction and spread of plant pests. Under APHIS regulation 7 CFR § 340.6, an
organization may petition APHIS to evaluate and determine that a new plant variety does
not represent a plant pest risk and therefore should no longer be regulated, allowing
unrestricted introduction of the new variety.

Verdeca LLC requests the USDA APHIS review this safety assessment and issue a
Determination of Non-Regulated Status for IND-00410-5 and any progeny generated from
crosses between IND-00410-5 with conventional or other biotechnology-derived soybeans
which have already been granted nonregulated status under 7 CFR Part 340.

C. Summary and Conclusions for the Development of HB4 Soybean.

Verdeca, LLC is a United States-based joint venture between Bioceres and Arcadia
Biosciences, which has developed a soybean line (HB4 soybean) using the HaHB4v gene
that provides the potential for increased yield in the range of soybean production areas. This
line will be incorporated into traditional breeding programs to enhance the potential yield
opportunity across a range of environmental conditions normally encountered by
commercial soybeans. The selection of the IND-00410-5 event was based on data generated
on multiple events of soybeans transformed with the HaHB4v gene over several years of
field trials in Argentina and the US. These multi-event trials demonstrated improved yield
across the normal range of yield variation in soybean production areas (data not shown). The
data presented here were generated on a single event (HB4 soybean) from two seasons of
field trials, one in Argentina and the second in the US. The data support a conclusion that
the HaHB4v gene provides the potential for increased yield across the current range of
environments in which soybean is grown commercially. Argentina’s Ministry of
Agriculture, Livestock and Fisheries has provided approvals for food and environmental
safety, and international commerce pending China import approval.

Verdeca LLC completed safety assessments in Argentina on April 29, 2015 with the
National Advisory Commission on Agricultural Biotechnology (CONABIA) and the
Biotechnology Directorate of the Ministry of Agriculture, Livestock, & Fisheries. These
Agencies completed their reviews and concluded that soybean event IND-00410-5 is as safe
for the environment as conventional soybeans. On October 6, 2015, Argentina’s Ministry of
Agriculture, Livestock and Fisheries (2015, Resolucion 397/2015) provided full approvals
for food safety and international commerce for HB4. Verdeca LLC completed with FDA on
August 2, 2017 a full safety consultation for HB4 soybeans (BNF No. 000155) and
completed on August 7, 2015 an Early Food Safety Evaluation (EFSE) for the HAHB4
protein variant (HAHB4v) produced by HB4 soybeans (FDA 2015; NPC 000016; HAHB4).
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The five major global soybean producers include the United States, Brazil, Argentina, China
and India. Soybean is a self-pollinated species and does not have weediness characteristics
in North and South America. The intended effect of the introduced trait in soybean event
IND-00410-5 soybean to provide an increased yield opportunity under the normal growing
conditions of commercial soybean production is unlikely to result in any negative or positive
interactions with other organisms.

The HB4 soybean transgenic event HB4 was generated through Agrobacterium-mediated
transformation. HB4 soybean IND-00410-5 contains the following introduced genes: 1) the
HaHB4 transcription factor gene variant from sunflower (Appendix 7), 2) the bar gene from
Streptomyces hygroscopicus, that confers resistance to glufosinate. The latter gene is only
necessary for the plant transformation process and is not intended to provide field herbicide
resistance. As discussed in detail in Appendix 7, changes were introduced into the HaHB4
gene during the transformation process. As a result, the HaHB4 gene present in IND-00410-
5 is instead referred to as HaHB4v in this document and the resulting protein produced from
the translation of HaHB4v is referred to as HAHB4v in this document. HB4 soybean is
characterized by a single T-DNA locus comprised of a single copy of the selectable bar
marker-gene, a single copy of the HaHB4v gene, and their respective regulatory sequences.
No unintended components from the binary vector DNA are present in HB4. The HAHB4v
protein in HB4 belongs to the HD-Zip family of transcription factors, characterized by the
presence of two functional domains: the homeodomain (HD), responsible for DNA binding,
and a leucine zipper motif (LZ) involved in protein-protein interaction and dimerization.

Extensive analysis of the HAHB4v protein confirms its food, feed and environmental safety.
This conclusion is based on a weight of evidence from multiple sources: gene source and
history of use and exposure; bioinformatic comparisons of the amino acid sequence to
known toxins, allergens and allergenic sequences; evaluation of the digestibility of
HAHBA4v protein using an in vitro assay; glycosylation status; level of HAHB4v protein in
forage and grain of soybean event IND-00410-5; and heat lability.

Compositional analysis of soybean event IND-00410-5 was conducted following the OECD
consensus document for soybean (OECD 2012). A total of 43 components (nutrients,
micronutrients, vitamins, minerals, and anti-nutrients) were analyzed in grain and forage
from the transgenic event, the non-transgenic parental control Williams 82, and a set of
commercial reference varieties all grown together in different locations to represent a range
of the natural variability across locations and commercial variety combinations. IND-00410-
5 soybean was compositionally equivalent to its non-transgenic parental control Williams 82
and within the natural variability of conventional commercial reference varieties.

The agronomic performance of soybean event IND-00410-5 was evaluated in comparison
with the conventional variety Williams 82 and with commercial comparators. The trials
were conducted in several locations in Argentina (AR) and the United States (US). HB4
soybean characteristics measured included: 1) seed germination and dormancy; 2) pollen
morphology and pollen fertility; 3) agronomic and phenotypic evaluations; and 4) ecological
evaluations, including disease susceptibility, insect interactions, environmental conditions
and plant-symbiont characteristics. The resulting data support the conclusion that soybean
event HB4 is not fundamentally different than the Williams 82 soybean control and the
conventional varieties, other than the intended effect of yield improvement. The results

19



Verdeca LLC CBI-DELETED COPY IND-00410-5 Soybean

show the achievement of the desired trait of increased yield opportunity without
introduction of adverse traits for this application, such as weediness or pest tolerance.
Results demonstrated soybean event IND-00410-5 possesses plant characteristics similar to
those of conventional soybean varieties and does not pose an environmental risk compared
to the conventional Williams 82 control.

. Rationale and Benefits for the Development of HB4 Soybean.

Soybean is the number one source for protein in animal feed worldwide and the second
largest source of vegetable oil worldwide. The United States remains the top producer of
soybean. According to data from the USDA-NASS (2016b), approximately 83 million acres
have been planted in the U.S. over the last five years, with a steady increase in yield to
approximately 50 bushels per acre (USDA-ERS, 2016). The top 5 producing states are
[llinois, Iowa, Minnesota, Indiana and Nebraska. Nearly 50% of the soybean crop from the
US is exported to China, Europe and Mexico.

However, recently South America has emerged as a competitor market, particularly for
export to China (USDA-NASS 2016a). As competition continues to increase from South
America, soybean acreage could be limited in favor of corn to achieve the desired cost
benefit. This in turn has led to an increase in planted soybean in areas traditionally used for
small grains such as wheat. This has proven to be a benefit to wheat farmers because the
rotation allows for interruption of wheat-based diseases (USDA-NASS 2016a). While
soybeans are providing a timely benefit in those areas, this provides a wide variety of
environments under which commercial soybean production occurs.

Soybean yield is impacted by a variety of factors including regional genetic adaptability,
diseases, insects, nutrient deficiency, and normal environmental factors that can introduce
stress to the plant. Typical environmental factors include but are not limited to soil crusting,
frost damage, drought, flooding, hail damage, lightning damage, and sunburn or sunscald
(Iowa State University 2011). Temperature, light and water availability also play key roles
in soybean yield. These common environmental factors can be a major cause of yield
reduction in soybean, affecting all production areas at one time or another, and, to varying
degrees, during a growing season. One objective of soybean breeding programs is to
develop varieties that maintain yield under the broad array of environmental conditions.
Soybean varieties have for many years been developed using conventional plant breeding
methods and, along with improved agronomic practices, have resulted in new varieties with
enhanced yield maintenance and yield improvement. Given the multigenic components of
yield in relation to adaption of soybean varieties to lower-yielding areas, as well as the need
to develop regional soybean varieties adapted for specific environments, conventional plant
breeding is limited in identifying yield improvement traits that can be applied across the
entire soybean production environments. Discovery of specific genes that mitigate effects of
broad environmental conditions offer the opportunity to develop, through genetic
engineering, soybean varieties that will provide yield maintenance throughout the growing
regions (USDA 2012).

HB4 soybean event IND-00410-5 was developed to provide an increased yield opportunity
across the differing soybean environments. The HaHB4v gene encodes a DNA-binding
protein that has demonstrated in the literature to be activated by various environmental
stimuli normally encountered throughout a growing season. Data presented here generated
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on soybean event IND-00410-5 over two years of field trials in Argentina and the US
support a conclusion that the HaHB4v gene confers improved yield under a range of
soybean growing conditions. Similar improvement has been observed in other crops
containing the HaHB4v gene such as corn and wheat (internal, unpublished data). The
HaHB4v transcription factor gene cloned from sunflower (Helianthus annuus) was inserted
into soybean using Agrobacterium-mediated transformation. In sunflower, the gene
expression is modified by biotic and abiotic stressors (Gago et al. 2002; Manavella et al.
2006 and 2008a). However in HB4 soybean, the gene is expressed at very low levels even
under severe environmental stress (Verdeca 2015) and has been found to provide a yield
benefit under conditions that might otherwise have reduced soybean yield. The sunflower
HaHB4v gene expressed in soybean augments the plant’s adaptability to the environment
thereby potentially enabling a greater grain yield when integrated into commercial varieties.

. Submission to the US Food and Drug Administration.

Verdeca LLC completed with FDA on August 2, 2017 a full safety consultation for HB4
soybeans (BNF No. 000155) and completed on August 7, 2015 an Early Food Safety
Evaluation (EFSE) for the HAHB4 protein variant (HAHB4v) produced by HB4 soybeans
(FDA 2015; NPC 000016; HAHB4).

. Other Regulatory Agencies.

HB4 soybeans have been field trialed in two countries since 2011. Trials were conducted in
Argentina in 2009, 2011, 2012, 2013, 2014 and 2015 under permit numbers 24817/2011
(extended permit), 95477/2012 and 531006/2013 from CONABIA. Trials were conducted in
the United States in 2011, 2012, 2013, 2014 and 2015 under USDA notification numbers
11-122-110n, 12-097-106n, 12-121-104n, 12-131-102n, 13-018-102n, 13-106-105n, 13-
130-103n and 14-101-108n. Additional trials for variety development have been conducted
in both countries under appropriate permits/notifications.

In Argentina on April 29, 2015, CONABIA and the Biotechnology Directorate of the
Ministry of Agriculture, Livestock, & Fisheries completed their reviews and concluded that
soybean event IND-00410-5 is as safe for the environment as current commercial soybeans
varieties. On October 6, 2015, Argentina’s Ministry of Agriculture, Livestock and Fisheries
(2015, Resolucion 397/2015) provided approvals for food safety and environment
international commerce pending China import approval.

The HB4 safety dossier was submitted in Uruguay Ministry of Livestock, Agriculture and
Fisheries on February 9, 2015, requesting approval for environmental release for

commercial production and for direct consumption and processing (Case no. 2015/7/1/1/378
- 02/09/15).

The HB4 soybean safety assessment for this new plant variety was submitted for
consultation to the FDA Center for Food Safety and Applied Nutrition on May 12, 2016
(BNF 000155).
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PRODUCTION AND BIOLOGY OF SOYBEAN.

A. Summary and Conclusions of the Production and Biology of Soybean.

Cultivated soybean, Glycine max (L.) Merr., is a diploidized tetraploid in the family
Leguminosae with its center of origin in South-East Asia. The five major soybean producers
are United States, Brazil, Argentina, China and India. Soybean is a self-pollinated species
and does not have weediness characteristics in North and South America. The intended
effect of the introduced trait in soybean event IND-00410-5 is to provide an increased yield
opportunity under variable environmental conditions. This intended effect is unlikely to
result in any negative or positive interactions with other organisms. The HB4 trait was
engineered into Williams 82, a variety developed by the USDA and the Illinois Agriculture
Experiment Station in 1981. Genetically engineered soybeans were first commercially
introduced in the US in 1996. As of June 26, 2017 in the US, twenty genetically engineered
soybean lines have been given non-regulated status by the USDA (USDA, 2017).

B. The Biology of Soybean

The biology of soybean is fully described by OECD (2000) “Consensus Document on the
Biology of Glycine max (L.) Merr. (Soybean).” Language from the OECD document is
incorporated in this dossier to provide the following details of soybean biology:

a. General description including taxonomy and morphology and use as a crop plant.

“Cultivated soybean, Glycine max (L.) Merr., is a diploidized tetraploid (2n=40) in the
family Leguminosae, the genus Glycine Willd. and the subgenus Soja (Moench). The
primary leaves are unifoliate, opposite and ovate, the secondary leaves are trifoliolate and
alternate, and compound leaves with four or more leaflets are occasionally present” (OECD
2000).

Glycine max (L.) Merr. has the following taxonomy as described in the Integrated
Taxonomic Information Systems (ITIS 2016).

Division Tracheophyta
Class Magnoliopsida
Superorder Rosidae
Order Fabales
Family Fabaceae - legumes
Genus Glycine Willd. - soybean
Species Glycine max (L.) Merr. — soybean
i. Global Use.

Soybean is grown as a commercial crop in over 35 countries. The five major soybean
producers in 2011/12 were the US, Brazil, Argentina, China and India, accounting for 90%
of the total production. The US produced 83.2 million metric tonnes (MMT) of soybean
grain and exported 4.7 MMT. Argentina produced 48 MMT of grain and exported 8.9 MMT
(USDA 2013). Soybean is grown for the production of seeds and the derived products
including oil and meal as food and animal feed. Soybean has a multitude of uses in the food
and industrial sectors, and represents one of the major sources of edible vegetable oil and of
proteins for livestock feed use. A bushel (27.2 kg) of soybeans yields about 21.8 kg of
protein-rich meal and 5.0 kg of oil (OECD 2012).
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ii. Production in Argentina.

Argentina produces an estimated 48 MMT soybeans a year (USDA 2013). About seventy
percent of the beans are processed in Argentina into meal (75%), oil (18%) and biodiesel
(5%) (Hilbert et al. 2012). Most of the unprocessed fraction is exported to China (70%)
while the balance is further processed for domestic consumption (30%) in the food industry.
As for the oil extracted in Argentina, about 70% is exported as crude oil, mainly to China
and India (Hilbert et al. 2012). The remaining 30% is refined to edible quality for
applications in the food and pharmaceutical industries or directed to the chemical industry
for the preparation of cosmetics, cleaning products, biodiesel, fungicides and insecticides
(Giancola et al. 2009). Only 2% of the soybean meal is consumed in Argentina as animal
feed or food, or directed to other industrial uses. Most of the meal is exported to the
European Union. Finally, about 60% of the biodiesel is exported to the European Union, the
remainder being used domestically as fuel.

ii1. Production in the United States.

Seventy-five million acres (M ac) (30.4 million hectares, M ha) of soybeans were grown in
the United States in 2011, making it the second most planted crop in the US after corn.
Average yield in the US in 2011 was 41.5 bushels/acre (2.79 MT/ha). 2013 soybean yield is
projected at 43.0 bushels/acre (USDA 2013). Soybeans are widely adapted for US
production, covering over 12 climatic zones stretching from Canada to the Gulf of Mexico.
Soybeans are grown in 31 states, but more than 80% of the acreage is in the upper Midwest
where soybean yields are highest. Soybeans are a seed crop planted primarily in the spring,
with 6-9% of soybean acreage planted as a second crop, following rice, winter wheat or
winter canola (Wilcox 2004). Soybean is frequently used as the rotational crop with corn or
double cropped with wheat. The top five US soybean-producing states are lowa (9.4 M ac),
[linois (8.9 M ac), Minnesota (7.1 M ac), Missouri (5.4 M ac) and Indiana (5.3 M ac). In the
US, soybeans provided 66% of the edible consumption of fats and oils from 40% of the total
soybean crop grown. The remaining 60% of the total soybean crop was exported as whole
soybeans, soybean meal and soybean oil (Soystats 2012).

b. Agronomic practices.

“Soybean is a quantitative short day plant and hence flowers more quickly under short days.
As a result, photoperiodism and temperature response is important in determining areas of
variety adaptation. Soybean varieties are identified based on bands of adaptation that run
east-west, determined by latitude and day length, including production in the US, Argentina
and elsewhere” (OECD 2000).

c. Centers of origin of the species.

The genus Glycine Willd. is currently divided into two subgenera, Glycine and Soja
(Moench) F.J. Herm. The subgenus Glycine currently contains 23 wild perennial species and
the subgenus Soja contains the cultigen G. max (L.) Merr and its wild annual purported
ancestor G. soja Sieb and Zucc. The geographical origin of the genus Glycine was in South-
East Asia (Hymowitz 2008). Hymowitz (2004, 2008) indicates that recent taxonomic,
cytological and molecular systematic research and publications on the genus Glycine and
related genera suggest the following: a putative ancestor of the current genus Glycine
originated in South-East Asia with 2n = 2x = 20. From this ancestral area Singh et al. (2001)
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assume the northward migration to China of a wild perennial (27 = 4x = 40, unknown or
extinct) with subsequent evolution to a wild annual (2n = 4x = 40; G. soja) and finally to the
cultivated (domesticated) soybean (2n = 4x = 40; G. max, cultigen). Also, the wild perennial
species found in Australia and Pacific islands today evolved from the putative ancestor in
South-East Asia. The farmers of China domesticated the soybean.

d. Reproductive biology.

“Soybean is considered a self-pollinated species, propagated commercially by seed.
Artificial hybridization is used for variety breeding” (OECD 2000).

e. Cultivated Glycine max.

“Cultivated soybean seed rarely displays any dormancy characteristics and only under
certain environmental conditions grows as a volunteer in the year following cultivation. If
this should occur, volunteers do not compete well with the succeeding crop and can easily
be controlled mechanically or chemically. The soybean plant is not weedy in character. In
North and South America, Glycine max is not found outside of cultivation” (OECD 2000).

“Soybean can only cross with other members of Glycine subgenus Soja. The potential for
such gene flow is limited by geographic isolation. These species are not naturalized in North
and South America” (OECD 2000).

“For a trait to become incorporated into a species genome, recurrent backcrossing of plants
of that species by hybrid intermediaries, and survival and fertility of the resulting offspring,
is necessary. The subgenus Soja, to which G. max belongs, also includes G. soja Sieb. and
Zucc. (2n=40) and G. gracilis Skvortz. (2n=40), wild and semi-wild annual soybean
relatives from Asia. Interspecific, fertile hybrids between G. max and G. soja, and between
G. max and G. gracilis have been obtained. Hybrids between G. max and diploid wild
species have been obtained using embryo rescue but the resulting hybrids were sterile”
(OECD 2000).

f. Interactions with other organisms.

Cultivated soybeans have a long history of variety improvement through selection and plant
breeding. Increasing yield opportunity under a range of environmental conditions typical for
commercial soybean production is a basic and general objective of soybean breeding and
has not resulted in any negative or positive interactions with other organisms.

g. Summary of ecology of Glycine max.

“Glycine max (L.) Merr., the cultivated soybean, is a summer annual herb that has never
been found in the wild (Hymowitz 1970). This domesticate is in fact extremely variable, due
primarily to the development of soybean “land races” in East Asia. The subgenus Soja
contains, in addition to G. max and G. soja, the form known as G. gracilis, a form
morphologically intermediate between the two. This is a semi-cultivated or weedy form, and
is known only from Northeast China” (OECD 2000).

“Glycine soja, considered the ancestor of cultivated soybean, is an annual procumbent or
slender twiner that is distributed throughout China, the adjacent areas of the former USSR,
Korea, Japan and Taiwan. It grows in fields and hedgerows, along roadsides and riverbanks”
(OECD 2000).
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C. Characteristics of the Recipient Soybean Variety.

Williams 82 was developed by the USDA-ARS and the Illinois Agriculture Experiment
Station and released in 1981. It is a late group III indeterminate variety (relative maturity
3.8). Williams 82 has white flowers, brown pubescence, tan pods and shiny yellow seed
with a black to light black hilum. It is resistant to most phytophthora races and bacterial
pustule. It is a tall (80 cm) variety that produces a large canopy and is well suited for row
culture (Bernard and Cremeens 1988, MCIA 2013, Wilcox and Christmas 1996). Williams
82 is an older variety and selected because of its ability to facilitate plant genetic
transformation. Williams 82 was also the cultivar used for soybean whole-genome shotgun
sequence of Glycine max (Schmutz et al. 2010). The IND-00410-5 soybean event will be
crossed into elite soybean varieties and then backcrossed within the elite varieties to obtain
the commercial product.

D. Selection of Comparators for HB4 Soybean.

The parent variety, Williams 82, was used as the conventional soybean comparator (control)
in the safety assessment of IND-00410-5 soybean. Locally adapted, modern commercial
varieties of soybean were also grown in randomized plots at each field test to establish
ranges of typical measurements for soybean at each trial site representative of the site-
specific growing conditions. These local reference varieties were chosen specifically for
each site in both Argentina and the US and are described in Appendix 1. The local reference
varieties were selected because each is adapted for optimal yield for that growing region;
such varieties provide the appropriate comparison for HB4 soybean. The 2013 trial design
as planned by Verdeca included the test line HB4, the parent Williams 82, two common
soybean varieties (Dow32R280, Pioneer 93Y82) and three local commercial comparator
varieties at each location.

E. Safe Use of Other Genetically Engineered (GE) Soybeans.

a. Soybean is the world’s leading genetically engineered crop and typically contains
one or more herbicide tolerance traits. In 2012, 81 million hectares, or 81% of the
world’s soybean crop was genetically engineered. This accounts for 48% (81M
ha/170.3 M ha) of the world’s total GE crops (ISAAA 2013).

b. Beginning in 1996 with the commercialization of the first genetically engineered
soybean, there have been 12 different lines (transformation events) commercialized,
with cultivation approvals in nine countries and food/feed approvals in seventeen
countries plus the European Union (GMO Compass 2016). In the US, twenty
soybean lines have been approved for environmental release at USDA (ISB 2016;
USDA 2016). The commercialized soybean lines have various traits including
herbicide tolerance, insect resistance, high yield and oil modification. Over the past
20 years since genetically engineered soybeans were first commercialized there
have been no incidents of environmental hazards or adverse human or animal
effects derived from their use.
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DESCRIPTION OF THE TRANSFORMATION AND DEVELOPMENT OF HB4
SOYBEAN.

A. Summary and Description of the Transformation System.

The HB4 soybean transgenic event IND-00410-5 was generated through Agrobacterium-
mediated transformation using a modified (described as follows) procedure of Paz et al.
(2004). Mature soybean seeds (Glycine max cv. Williams 82) were pre-germinated on basal
medium in the dark. Cotyledonary nodes derived from mature half seed explants were
isolated and infected with Agrobacterium tumefaciens strain EHA101 (Hood et al. 1986)
carrying the binary vector with HaHB4v (selected target) and bar (for selection) genes
within the T-DNA region. Although some of the native Agrobacterium DNA is retained, the
EHA101 strain does not contain tumorigenic DNA. The explants were co-cultured for 5 to 7
days in the dark with the Agrobacterium strain.

B. Description of Plant Regeneration and Event Selection.

After inoculation and co-culture, the explants were placed on selection medium
supplemented with cefotaxime, timentin and vancomycin to inhibit Agrobacterium
overgrowth. Glufosinate selection was employed to inhibit the growth and differentiation of
non-transformed plant cells so that only the cells containing T-DNA could survive (shoot
induction selective medium, SISM was used, Appendix 2). Regenerant explants were
maintained at 24°C for two to three weeks under cool white fluorescent light and a 16:8
photoperiod. During this shoot induction step, explants were sub cultured several times on
fresh SISM medium containing phytohormones, antibiotics and the selective agent. As soon
as leaves were visible, leafy stems were excised and transferred to shoot elongation selective
medium (SESM, Appendix 2). Elongated shoots (two nodes), were transferred to a semi-
solid rooting medium (RM, Appendix 2). Rooted plants with normal phenotypic
characteristics were transferred to soil mix for growth and further assessment.

DONOR GENES AND REGULATORY SEQUENCES.

A. Summary and Conclusions of the Donor Genes and Regulatory Sequences

HB4 soybean IND-00410-5 contains the following introduced genes: 1) the HaHB4v
transcription factor gene that is involved to improve yield, 2) the bar gene from
Streptomyces hygroscopicus, that confers resistance to glufosinate. The latter gene is only
necessary for the plant transformation process. None of the genes used to generate IND-
00410-5 introduce plant pest interactions or influence plant health beyond the intended
effects.

B. Vector (Map and Table with nt position).

HB4 soybean event IND-00410-5 was produced using pIND2-HB4 vector (Figure IV.A).
The pIND2-HB4 vector, approximately 11.1 kb, derives from the pPZP family of binary
vectors from Agrobacterium (Hajdukiewicz et al. 1994). It belongs to the series pPZP202
(containing a spectinomycin resistance marker for bacterial selection) but includes a 2x355-
bar-Tvsp cassette for in vitro glufosinate selection. In these vectors, the T-DNA borders
derive from the pTiT37 plasmid of Agrobacterium, the bom (basis of mobility) site from
PBR322 for Escherichia coli to Agrobacterium mobilization, and the origins of replication
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from ColEl (from E. coli) and pVSI (from Pseudomonas aeruginosa) plasmids, for
replication in E. coli and A. tumefaciens, respectively. The spectinomycin resistance gene,
aadA, was cloned from the pCNI plasmid from Shigella flexneri serotype 2a (Chinault et al.
1986).
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A summary of the IND-00410-5 genetic elements and their position on the source vector are
provided in Table IV.A and discussed in detail in Appendix 3.

Table IV.A. IND-00410-5 Genetic Elements.

Genetic Position | Description - Function Donor References
element (nt)
Intervening 01 - 08 Sequence introduced for/during cloning Sequence used
sequence in DNA cloning
pVSl1 09 - 3779 |Sequence derived from plasmid pVS1. The | Pseudomonas  |Itoh et al.
sequence between nt 948 and 1948 aeruginosa 1984; Itoh
corresponds to the origin of replication and Haas
pVSlori, for replication and maintenance 1985;
in A. tumefaciens. Hajdukiewi
cz et al.
1994
pBR322 3780 - Sequence derived from plasmid pBR322. | Escherichia Yanisch-
4910 The sequence between nt 4233 and 4852 | coli Perron et
corresponds to the origin of replication Col al. 1985

E1 for replication and maintenance in
E. coli
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Genetic Position | Description - Function Donor References
element (nt)
aadA 4911 - Aminoglycoside 3'-(0) adenylyltransferase | Shigella flexneri  Fling et
6153 gene confers resistance to Type 2a al.1985;
spectinomycin/streptomycin. For selection Chinault et
in E. coli and A. tumefaciens al. 1986
(Complementary sequence).
Intervening 6154 - Sequence introduced for/during cloning Sequence used
sequence 6396 in DNA cloning
LB 6397 - The T-DNA left border sequence from the |Agrobacterium |Zambryski
6421 nopaline type pTi plasmid from tumefaciens etal. 1982;
A. tumefaciens. Yadav et
al. 1982
Intervening | 6422 - Sequence introduced for/during cloning. Sequence used
sequence 6660 in DNA cloning
Tvsp 6661 - Sequence of the 3’ terminator from a Glycine Rapp et al.
7210 soybean vegetative storage protein gene. | max 1990
(Complementary sequence)
bar 7211 - L-Phosphinothricin (L-PPT) Streptomyces | Thompson
7771 acetyltransferase gene that confers hygroscopicus et al. 1987,
resistance to glufosinate herbicides by N- White et al.
acetylation of L-PPT. (Complementary 1990;
sequence). Becker et
al. 1992
Intervening 7772 - Sequence introduced for/during cloning Sequence used
sequence 7782 in DNA cloning
TEV 7783 - Viral 5' leader sequence, acting as Tobacco Carrington
7912 translational enhancer (Complementary Etch Virus and Freed
sequence). 1990 ;
Gallie et al.
1995
Intervening 7913 - Sequence introduced for/during cloning. Sequence used
sequence 7984 in DNA cloning
pr2x35S 7985 - 2 x CaMV 35S promoter (duplicated Cauliflower Odell et al.
8671 CaMYV 35S) (Complementary sequence). | Mosaic Virus 1985, Haq
et al. 1995
Intervening | 8672 - Sequence introduced for/during cloning. Sequence used
sequence 8683 in DNA cloning
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Genetic Position | Description - Function Donor References
element (nt)
LPF 8684 - One of the allelic forms of the natural Helianthus Dezar et al.
(large 9892 promoter of the HaHB4v gene (direct annuus 2005b
promoter orientation)
fragment)
Intervening 9893 - Sequence introduced for/during cloning. Sequence used
sequence 9903 in DNA cloning
HaHB4v 9904 - Gene coding for the transcription factor|Helianthus Dezar et al.
10434 HAHB4v, involved to improve yield under | annuus 2005a, b;
varying environmental conditions (direct Manavella
orientation). Translates to generate the etal.
HAHB4v protein. 2008a;
Gago et al.
2002
Intervening | 10435 - Sequence introduced for/during cloning Sequence used
sequence 10453 in DNA cloning
Tnos 10454 - | A 3" nontranslated region of the nopaline | Agrobacterium |Depicker et
10706 synthase gene from A. tumefaciens, which | tumefaciens al. 1982
functions to terminate transcription. (Direct
orientation).
Intervening | 10707 - Sequence introduced for/during cloning. Sequence used
sequence 10996 in DNA cloning
RB 10995 - | The T-DNA right border sequence from the | Agrobacterium |Zambryski
11019 nopaline type pTi plasmid from tumefaciens etal. 1982;
A. tumefaciens Yadav et
al. 1982
Intervening | 11020 - Sequence introduced for/during cloning Sequence used
sequence 11133 in DNA cloning

GENETIC ANALYSIS OF THE INSERTION IN HB4 SOYBEAN.

A. Summary and Conclusions of the Genetic Analysis of HB4 Soybean

HB4 soybean is characterized by a single T-DNA locus comprised of a single copy of the
selectable bar marker-gene, a single copy of the HaHB4v gene, and their respective
regulatory sequences. No unintended components from the binary vector DNA are present
in IND-00410-5. Results from both Southern blot analysis and Next Generation Sequencing
(NGS) support these conclusions. The NGS approach allowed concurrent determination of
1) the number and full sequence of the T-DNA locus and 2) the T-DNA associated flanking
sequences. In turn, the flanking sequences were used to locate the T-DNA precisely within
chromosome 9. The locus of the T-DNA insertion was shown to be stable and its integrity

30




Verdeca LLC CBI-DELETED COPY IND-00410-5 Soybean

conserved both in six generations of self-pollinated progeny and in progeny of sexual
crosses in F2 plants (Appendix 4).

. Organization of the Genetic Elements in the Insert of HB4 Soybean.

The organization of the genetic elements in the IND-00410-5 soybean event was the same as
that in the binary vector T-DNA used in transformation to obtain this transgenic line. Data
generated using both NGS and conventional technologies support the molecular
characterization of event IND-00410-5 (Appendix 4, Figures 4-2 and 4-11).

. The bar Gene and PAT Protein.

The bar gene was incorporated into HB4 soybeans for use only as a selectable marker and
not for herbicide resistance. Consequently, determining the PAT expression level from the
bar gene to ensure it is sufficient for herbicide resistance was not necessary. This protein
was measured as part of the safety analysis (Appendices 3 and 6).

. Genetic Elements of Plasmid Outside of the Transformation Fragment.

Results from Southern blot analysis, Next Generation Sequencing and PCR with appropriate
probes and different primer combinations that amplify segments from the full plasmid DNA
have shown the absence of plasmid backbone in the IND-00410-5 genomic sequence.
Furthermore, this was also found when the IND-00410-5 genomic sequences were analyzed
(Appendix 4).

. Flanking Sequences.

The complete sequence of the T-DNA insert and its flanking soybean sequences (Appendix
4, Figure 4-6) were assembled de novo from the [CBI

CBI deleted
CBI]
. Inheritance of the HB4 Trait in HB4 Soybean.

Segregation of the T-DNA was assessed over six generations and in F> progeny plants from
crosses between IND-00410-5 and a commercial soybean cultivar. No changes in DNA
sequence were detected, supporting the conclusion that the IND-00410-5 T-DNA resides at
a single locus within the soybean genome and is inherited according to Mendelian
inheritance principles (Appendix 4, Figure 4-11 and Table 4-4).

. HaHB4 Gene Mode of Action.

The sunflower transcription factor HAHB4 protein is a member of the sub-family I of HD-
ZIP proteins. The HAHB4 protein homodimer complexes bind in vitro to a specific DNA
sequence — CAAT(A/T)ATTG (Palena et al. 1999). The mRNA level of HaHB4 has been
shown to increase with the following stimuli: hyper-osmotic stress and abscisic acid (ABA)
(Dezar et al. 2005b, Gago et al. 2002); ethylene and senescence (Manavella et al. 2006);
jasmonate, wounding, and insect chewing (Manavella et al. 2008a); and darkness
(Manavella et al. 2008b). These changes in HaHB4 gene expression are consistent with
reports in the literature for proteins of the HD-ZIP I and II sub-families, which have been
shown to be responsive to various environmental stimuli (Dezar et al. 2005a 2011).
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Comparisons of the native HaHB4 promoter activity in sunflower to the activity of the
native HaHB4 promoter activity in transgenic Arabidopsis lines showed that responses of
the promoter were the same. Exogenous ethylene caused an increase in HaHB4 promoter
activity in both transgenic Arabidopsis and sunflower (Manavella et al. 2006). Wounding
and insect feeding also elicited similar responses in promoter activity in transgenic
Arabidopsis and sunflower (Manavella et al. 2008a). The similarity in the responses of the
HaHB4 promoter in both Arabidopsis and sunflower suggests that the set of cis-acting
elements in the HaHB4 promoter (e.g., ABREs and DRE) are conserved (Dezar et al.
2005b; Gago et al. 2002).

Comparisons of the effects of transient HaHB4 overexpression in sunflower leaf discs,
Arabidopsis, and maize transgenic plants suggest that the set of downstream elements
regulated by HaHB4 is conserved. The wound-related genes, lipoxygenase (LOX) and
allene oxide synthase (AOS), are upregulated in response to exogenous methyl jasmonate in
sunflower leaves (Manavella ef al. 2008a). Constitutive overexpression of HaHB4 results in
a high expression level of LOX and AOS in sunflower leaf discs, transgenic Arabidopsis,
and transgenic maize (Manavella et al. 2008a).

The regulation of the expression of a set of target genes related to ethylene signaling and
abiotic stress response was found to be similar in sunflower and transgenic HaHB4
Arabidopsis plants when expression is driven by a constituitive promoter. For example,
expression of Cu/Zn superoxide dismutase (CSD1), the first enzyme in the cellular oxygen
metabolism (Alscher et al. 2002, Gupta et al. 1993ab), was higher in both transient over-
expressing HaHB4 sunflower tissues and HaHB4 transgenic Arabidopsis (Manavella et al.
2006) thereby protecting the plant from oxidative damage (Pan et al. 1981, Sakamoto and
Murata 2000). Levels of betaine-aldehyde dehydrogenase (BADH), an important enzyme in
the biosynthesis of plant osmoprotectant betaine-glycine, were higher in transient over-
expressing HaHB4 sunflower tissues and were induced to higher levels in HaHB4
transgenic Arabidopsis. Manavella et al. (2006) concluded, “The expression of several
ethylene-related regulatory genes is strongly transcriptionally repressed including, for
example EIN3 and EIL1, which are involved in the ethylene signaling pathway ERF2 and
ERFS5, which are ethylene-responsive transcription factors and ACO and SAM, which
participate in ethylene biosynthesis.”

HAHB4 expression in Arabidopsis results in plants that survive a water deficit stress
condition in which the untransformed control Arabidopsis plants die (Dezar et al. 2005a,
Manavella et al. 2006, Cabello et al. 2007). The effect of HaHB4 expression
downregulating gene expression in the ethylene signaling pathway is consistent with the
idea that HaHB4 improves plant fitness by reducing the sensitivity to ethylene. Sharp and
LeNoble (2002) and LeNoble et al. (2004) show that ABA exerts a growth maintenance
effect on shoots by inhibiting the production of ethylene, and also by decreasing sensitivity
to ethylene of the shoot tissues. ABA is a potent inducer of HaHB4 expression (Dezar ef al.
2005b), and HaHB4 overexpression results in a decrease in the expression of genes leading
to the synthesis of 1-aminocyclopropane-1-carboxylate oxygenase (ACC) and in a decrease
in the expression of genes involved in the conversion of ACC to ethylene and in the
response to this phytohormone (Manavella et al. 2006). These observations are consistent
with a role for HaHB4 in which plant metabolism is more strongly maintained because of
the decrease in sensitivity to ethylene, which is a consequence of HaHB4 overexpression.
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Because plants are sessile organisms, the ability to adapt to the persistent changes in the
environment improves the ability of the plant to tolerate those fluctuations. Therefore,
because HAHB4 expression interrupts the ethylene pathway in the plant that would
otherwise negatively impact growth, instead HB4 soybean is able to grow in the presence of
average environmental stimuli with reduced negative impact on growth, development and
yield.

H. ORF Analysis.

Bioinformatic analyses were performed to assess the potential toxicity or allergenicity of
any putative peptides encoded by translation of the six reading frames within the insertion
and the contiguous plant genomic DNA (Appendix 5).

Open reading frames (ORF) were identified by searching the encompassed nucleotide
sequence for any initiation and stop codon producing a peptide of eight amino acids or
greater in length.

Seventy-four peptides with up to 177 amino acids were found. The allergenic potential of

each of these peptides was assessed by sequence comparison with known allergens in the
FARRP database (FARRP 2016).

Using an 80 amino acids sliding window, no sequence identity greater than 35% was found
with any allergen in the database. Additionally, alignments of eight contiguous amino acids
along the whole sequence of each putative peptide with known allergens failed to find any
significant match.

Bioinformatic analyses were also performed to assess the potential toxicity of any of the
above putative peptides. The BLASTp algorithm (Altschul et al. 1990) was used to query
the ATDB animal toxins database (He et al. 2008). The results of this search did not show
any relevant homology (E score < 1x107) of the putative peptides with any of the toxins in
the database.

From the above results, we conclude that none of the putative peptides generated by
translation of the six reading frames arising from the insertion in IND-00410-5 matches with
known toxic or allergenic proteins, from the ATDB and allergen online databases,
respectively. We also conclude that these results obviate the need to perform further
northern blot experiments for the search of putative transcripts.

CHARACTERIZATION OF PROTEINS EXPRESSED IN HB4 SOYBEAN.

A. Summary and Conclusions of HB4 and PAT Proteins in HB4 Soybean.

Gene expression can be regulated by transcription factors in response to a number of
elements, and multiple classes of transcription factors exist. The HAHB4 protein belongs to
the HD-Zip family of transcription factors, characterized by the presence of two functional
domains: the homeodomain (HD), responsible for DNA binding, and a leucine zipper motif
(LZ) involved in protein-protein interaction and dimerization.

In vitro selection for soybean event IND-00410-5 was developed using the herbicide
bialaphos resistance (bar) gene. The bar gene, from Streptomyces hygroscopicus, encodes
the enzyme phosphinothricin-N-acetyl transferase (PAT). PAT inactivates glufosinate
ammonium herbicides providing tolerance (Block et al. 1987, Thompson et al. 1987, White
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et al. 1990). Forage and seed were screened for PAT expression using an ELISA test. Both
seed and forage were tested from the selected transgenic event HB4 soybean and the non-
transgenic parent Williams 82. PAT protein was detected in HB4 soybean forage and seeds,
but not in any of the Williams 82 samples, as expected. PAT expression in HB4 soybean
was comparable to expression in other crops that have been approved by regulatory agencies
and are currently being commercialized, thereby establishing a history of safe use for the
PAT protein (Appendix 6). The use of the bar gene was only for selection processes and
there is no intent for use in field herbicide resistance.

A number of experiments also were conducted to characterize the HAHB4v protein present
in the soybean event IND-00410-5. HB4 soybean was shown to express an extremely low
level of HAHB4v protein (Appendix 9). Consequently, recombinant HAHB4v protein was
produced in Escherichia coli (Appendix 8) to generate material to conduct in vitro
digestibility studies (Appendix 10). The studies described below demonstrate HAHB4v
protein in HB4 soybean is present in low levels, even when the plant is placed under stress
similar to what caused expression in the published literature, and is rapidly degraded under
simulated digestion conditions. The protein safety data presented here support the
conclusion that food and feed products generated from the soybean event IND-00410-5
should not pose a safety concern.

. Biochemistry of the HB4 Protein.

The sunflower HAHB4 protein belongs to the HD-Zip family of transcription factors,
characterized by the presence of two functional domains: the homeodomain (HD),
responsible for DNA binding, and a leucine zipper motif (LZ) involved in protein-protein
interaction and dimerization (Figure VI.A)(Elhiti and Stasolla 2009).

Figure VI.A. Representation of HAHB4 protein features. N-t: amino terminal region;
HD: homeodomain; LZ: leucine zipper; C-t: carboxy terminal region.

The HD belongs to a designated class of transcription factors and is widely distributed
among different kingdoms, genera and species including the crop plants canola, soybean,
pea, rice, tomato, cotton and maize. This domain is typical of homeoboxes, DNA sequences
involved in the regulation of morphogenesis, and encompasses a consensus sequence of 60-
61 amino acids in length folding into three alpha helices connected by short loops.

HAHB4 functions as a dimer and is shown in Figure VI.B. The HD domain consists of a
helix-turn-helix structure (shown in red) and is formed by the arrangement of the first two
helices antiparallel to the third, which interacts directly with DNA (shown in green). The LZ
domain (shown in aqua) consists of multiple leucine residues (shown in yellow) located at
7-amino acid intervals that form an amphipathic alpha helix that function as a dimerization
domain.
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Figure VLI.B. Three dimensional representation of the HAHB4 protein. The diagram
illustrates a DNA fragment (shown in green) interacting with an LZ-mediated HD-Zip
dimer through the third helix of the HD domain (Ariel et al. 2007ab).

DNA

Leucine Zipper

Homeodomain

While both HD and LZ domains are commonly found in many proteins, their association in
a single polypeptide chain is unique to plants (Schena and Davis 1992) and is the
characteristic feature of the HD-ZIP family of transcription factors that is widely distributed
among different plant species (Ariel ef al. 2007ab).

The sunflower (Helianthus annuus) HAHB4 protein was identified by using a degenerate
oligonucleotide derived from the conserved HD amino acid sequence WFQNRRA to screen
a cDNA library generated from sunflower stem (Chan and Gonzalez 1994). HAHB4 was
later shown to preferentially bind as a dimer to the dyad-symmetrical sequence
CAAT(A/T)ATTG (Palena et al. 1999). Further research identified low-level expression in
stem, roots, leaves and hypocotyls of sunflower plants (Gago ef al. 2002). Additional
experiments showed a significant increase in expression after exposure to water stress,
abscisic acid (ABA), senescing tissues, darkness, and a number of other stressors (Gago et
al. 2002; Manavella et al. 2006; Manavella et al. 2008b). Expression in these experiments
has been observed in roots, stems and leaves.

In particular HaHB4 belongs to a subclass of HD-Zip I genes that are primarily involved in
abiotic stress responses in plants that help plants compensate with environmental changes.
As discussed in Section V.F. concerning the mode of action, the native HaHB4 gene in
sunflower responds to a number of abiotic, as well as biotic, stress factors. The participation
of HAHB4 transcription factor results in direct and indirect management of multiple
environmental challenges including water deficit, saline exposure, abscisic acid and
ethylene responses, photosynthesis, mechanical damage and herbivory. These environmental
activities are part of a normal plant environment and the HD-Zip I proteins are expressed to
help the plant compensate to such changes.
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In the native sunflower plant, HaHB4 expression is induced by water deficit in as short as an
hour (Gago et al. 2002). When water deficit was introduced to transgenic Arabidopsis
plants, plant survival after 5 days of water deficit was increased by more than 50% (Dezar et
al. 2005b and Manavella et al. 2006). This can be akin to rain-fed crop management, when
plants encounter prolonged periods of time without rain. Further, the native promoter
driving expression of HaHB4v in IND-00410-5 soybean has shown a response to salt
exposure, in addition to water stress (Dezar et al. 2006a). Saline conditions can often be
encountered by soybean through irrigation systems or within the field soil.

The biochemistry of the HB4 protein was analyzed by comparison of the HAHB4 protein
sequence translated from the original NCBI entry (GenBank Accession number
AAA63768.2; Chan and Gonzalez 1994) with the sequence translated from the HaHB4v
coding region actually inserted in soybean event IND-00410-5. While there are changes
introduced to the HaHB4v coding sequence present in HB4 soybean, bioinformatic analysis
suggests the changes are not located in the functional domains characteristic of HD-Zip
proteins like HAHB4v and additionally are not predicted to impact the activity of the protein
in the plant (Appendix 7). This is indicated by the protein being found in low levels when
the plants are stimulated by environmental changes (Appendix 9).

. Characterization of the HAHB4v Protein Produced in HB4 Soybean and Equivalence
to the E. coli-Produced Protein Used in Safety Studies.

Recombinant HAHB4v protein was produced in Escherichia coli (Appendix 8). HB4
soybean was shown to express an extremely low level of HAHB4v protein (Appendix 9).

Based on collective data from LC-MS analysis, MALDI-TOF mass detection and N-
terminal sequencing, E. coli-produced HAHB4v protein was shown to be equivalent to the
protein present in HB4 soybean. These data support the conclusion that E. coli-produced
HAHB4v protein is suitable for use in safety evaluations and to serve as a reliable standard
for further studies, including the simulated gastric fluid digestion assay and as a positive
control in quantifying HAHB4v in plant tissue samples.

. Expression Levels of the Transgenic Proteins in HB4 Soybean Leaves, Seed And Roots.

HB4 soybean plants contain two transgenic proteins: HAHB4v and PAT. Genetically
engineered crops that contain the bar or pat genes and express the PAT protein are as safe
for use in food and feed as their conventional counterparts as determined in USDA
approvals of engineered crops (Table VI.A). Using a standard assay, the measured values of
PAT were well below previous reports of other crops expressing the transgenic protein
(Appendix 6).

The levels of HAHB4v protein were determined in soybean seed and leaf tissue harvested
from field trials in Argentina (2012-2013) and in the US (2013). A specific and sensitive
LC-MS/MS method was developed and validated in order to detect the expected low levels
of this transcription factor (Appendix 9). HAHB4v protein expression levels in the event
IND-00410-5 were below the lower limit of quantification (LLOQ). Because the samples
were collected from field trials grown across varying regions, the plants were subjected to
various types of environments, as discussed in Appendix 12. Even under those conditions,
the expression of HAHB4v being driven by the LPF promoter did not elicit expression at the
time of harvest, as might be predicted from the literature. Consequently, an experiment was
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conducted under abiotic stress conditions (growth chamber) like those described in the
literature to elicit expression and HAHB4v protein was measured. The experiment in the
growth chamber allowed for a controlled experiment to be conducted that introduced the
stress repeatedly and then harvest the tissue, giving the best opportunity to capture protein
expression in response to environmental stimuli. The highest amount of protein observed in
soybean leaf tissue was 5 ng/g dry weight in a field trial leaf sample (Appendix 9). Even
under severe stress conditions like those in the literature, the protein amount is extremely
low (4 ng/g DW in seedling foliage and 5 ng/g DW in seedling root; Verdeca 2015) and
barely above the limit of detection of an extremely sensitive and specific technique. This is
likely due to the adjustment in expression of the native LPF sunflower promoter in soybean.

The HAHB4v protein was not detectable in any field samples and was barely detectable in a
controlled growth stress experiment. This suggests the HB4 soybean event does not contain
levels of transgenic protein that could negatively impact non-target organisms because the
expression of the HaHB4v gene driven by the LPF promoter in the HB4 soybean event is
extremely low.

E. Assessment of Potential Allergenicity and Toxicity of HAHB4v Protein in HB4
Soybean.

Assessment of the potential for allergenicity of the HAHB4v protein was based on Codex
guidelines (2009) utilizing “an integrated, stepwise, case-by-case approach” employing
“weight of evidence” including a bioinformatic search for homologies between the amino
acids sequence of the introduced protein (HAHB4v) with known allergenic and toxic
proteins and the assessment of certain physicochemical properties of the protein:
digestibility in simulated gastric fluid and thermal stability.

The analyses and characteristics of HAHB4v protein supported the conclusion that the
protein does not pose an allergenic or toxic risk to humans or toxic risk to animals
(Appendix 10). A number of experiments were conducted, including a simulated
digestibility assay. The amount of protein in the digestibility assay was more than 100,000X
than what is the highest level detected in any IND-00410-5 plant (including severely
stressed HB4 plants). Although the HAHB4v protein was heat stable, this was of no
consequence due to the broad weight of evidence supporting its lack of allergenic or toxic
potential, including:

1. HAHB4v was rapidly degraded in vitro with simulated gastric fluid,

2. HAHBA4v protein is present in very low concentrations (generally below the level of
detection) in HB4 soybean forage and grain,

3. HAHB4v protein sequence lacks homology with known allergens and toxins,

4. The source of the HaHB4 gene is sunflower, which is not one of the eight major
allergenic foods (Metcalf et al. 1996), and

5. HAHB4v protein sequence lacks homology with identified allergens from
sunflower including 2S methionine-rich protein and sunflower profilin (Hel a 1 and
Hel a 2) (Besler et al., 2001).

F. Bioinformatics Search for Homologous Proteins, History of Safe Use.

The widespread distribution of proteins homologous to HAHB4 was confirmed by a
BLASTP query of the HAHB4v sequence against the NCBI non-redundant protein
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databases of higher plants (taxid:3193). Using the BLOSUMS50 scoring matrix and an E-
value threshold of 0.1, the top 100 significant protein matches against the higher plant
database all had a bit score >100 and E-values of 1x10-30 or less (Pearson, 2013) (Table 7-
2). The identified matching proteins were also homeobox-leucine zipper transcription
factors and demonstrated their widespread distribution in commercial eudicots, monocots,
seed and flowering plants; including spinach, asparagus, bean, potato, tomato, apple, pear,
citrus, dates and walnuts. All of these matches had >50% coverage and > 50% identity to
HAHB4v and contained the conserved homeobox DNA binding regions of the
Homeodomain superfamily. These results, provided in Appendix 7, clearly support the case
for a history of prior exposure to proteins that are significantly similar to HAHB4v protein
and therefore a history of safe use.

. Summary of the Food, Feed and Environmental Safety of the HB4 Protein.

Extensive analysis of the HAHB4v protein confirms its food, feed and environmental safety.
This conclusion is based on a weight of evidence from multiple sources: gene source and
history of use and exposure; bioinformatic comparisons of the amino acid sequence to
known toxins, allergens and allergenic peptides; evaluation of the digestibility of HAHB4v
protein using an in vitro assay; level of HAHB4v protein in forage and grain of HB4
soybeans.

The donor organism is Helianthus annuus (sunflower). The HAHB4 protein belongs to a
large class of transcription factors, which are present in multiple plant species and are
regulated by response to different environments. The levels detected in the plant leaf and
seed samples harvested from multiple field trials were below the limit of detection and
quantification. Growth chamber experiments designed to elicit HAHB4v protein production
through exposure to severe and continuous stressors demonstrated expression levels ranging
from below detection up to 5 ng/g DW in root and 4 ng/g DW in leaf from stressed plants
(Verdeca 2015). Due to low expression in the selected event, E. coli-produced HAHB4v
protein was purified to provide material for safety testing. The in vitro simulated gastric
fluid assay revealed rapid degradation of the HAHB4v protein. No protein fragments were
observed after the first 30 seconds of digestion. HAHB4v protein did not fragment during
exposure to extended heat cycles, which allows the protein to be observed through SDS-
PAGE experiments. There was slight change in electrophoretic mobility after a short period
at 90°C, which was not significant. Multiple bioinformatics searches revealed no homology
of HAHB4v to known allergenic or toxic proteins.

The results indicate the HAHB4v protein is unlikely to cause an allergic reaction in humans
or be toxic to humans or animals, and therefore is safe for animal and human consumption
(Verdeca 2015).

. Characterization and Assessment of the Safe Use of bar Gene in Crops, Including
Regulators’ Conclusions.

Tolerance to the herbicide phosphinothricin (also known as glufosinate and bialaphos; trade
names BASTA, Buster, Liberty) has been conferred to a variety of plant species by using
recombinant DNA techniques to transfer one of two genes (bar or pat) from bacteria to
enable the plant to produce an enzyme, phosphinothricin N-acetyltransferase
(phosphinothricin acetyltransferase or PAT). The sources of the bar and pat gene,
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respectively, are Streptomyces hygroscopicus and S. viridochromogenes (Thompson et al.
1987; Strauch et al. 1988; Wohlleben et al. 1988). Expression of PAT within the plant cell
detoxifies the L-isomer of phosphinothricin (L-PPT), and thereby makes the plant tolerant to
this herbicide. The pat and bar genes are very similar: they share 87 per cent homology at
the nucleotide sequence level. Similarly, their expressed PAT proteins share 85 percent
homology at the amino acid level (Wohlleben et al. 1988; Wehrmann et al. 1996). In some
of the plants engineered with the pat or bar gene, the gene serves only as selectable marker,
which is the case for HB4 soybean. Marker genes are routinely used in developing
transgenic plants because they enable the selection of successful transformants in the
laboratory. In addition, tolerance to L-PPT can be used as a selectable marker in the
greenhouse and field.

In the US, phosphinothricin acetyltransferase and the genetic material necessary for its
production in all plants are exempt from the requirement for food or feed tolerances in all
crops (40 CFR 174.522; EPA 1997). The USDA has issued 26 Determinations of
Nonregulated Status for crops containing either the bar or pat gene, including canola
(rapeseed), chicory (radicchio), corn, cotton, rice, soybean and sugar beet (USDA 2016).
The European Food Safety Authority (EFSA) GMO Panel has evaluated the safety of the
PAT protein in the context of several applications for the placing on the EU market food and
feed from GE crops expressing PAT (EFSA 2005a&b, 2006, 2007a,b&c, 2008, 2011, 2012,
2014), and no concerns were identified. Examples of global approvals of some of the crops
containing either the bar or pat gene are listed in Table VI.A. These and other approvals of
crops containing either the bar or pat gene demonstrate that the presence of the PAT protein
in plants does not render them unsafe for consumption as food or feed.

Table VI.A. Examples of country approvals of crops containing either the bar or pat
gene (USDA 2016; FDA 2013; ISAAA 2013).

Company Crop & Event pat or bar Food Use Approvals Cultivation
Dow DAS-68416-4 pat gene Australia, Canada, Canada
AgroSciences glufosinate and 2,4- Mexico, New Zealand, USA
D tolerant soybean USA (2011)
Dow DAS-06275-8 bar gene Canada, Japan, USA Canada
AgroSciences (TC6275) 1nsect' (2004) USA (2004)
(Mycogen) resistant, glufosinate
tolerant corn
Bayer LLCotton25 bar gene Australia, Brazil, Brazil
CropScience glufosinate tolerant Canada, EU, Japan, A2
(Aventis) cotton Mexico, New Zealand, USA (2003)
South Africa, South
Korea, USA (2000)
Bayer LLRICEO06 and bar gene Australia, Canada, USA (1999)
CropScience LLRICE062 Colombia, Mexico, New
(Aventis) glufosinate tolerant Zealand, Russia, South

rice

Africa, USA (2000)
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Company Crop & Event pator bar Food Use Approvals Cultivation
Bayer MS8/RF3 hybrid bar gene Australia, Canada, EU, Australia
CropScience canola Japan, New Zealand, Canada
(AgrEvo) USA (1998)
USA (1999)
Bayer T120-7 glufosinate ~ pat gene Canada, Japan, USA Canada
CropScience tolerant sugar beet (1998) USA (1998
(AgrEvo) ( )
Bayer A2704-12 and pat gene Argentina, Australia, Argentina
CropScience AS5547-127 Brazil, Canada, EU, Brazil
(AgrEvo) glufosinate tolerant Japan, Mexico New
soybean Zealand Philippines, Canada
Ru.ssia, South Korea, USA (1998)
Taiwan, USA (1997),
Uruguay Uruguay
Bayer T45 (HCN2S) Australia, Canada, Australia
CropScience glufosinate tolerant China, EU, Japan, Canada
(AgrEvo) canola Mexico, New Zealand,
South Korea, USA USA (1998)
(1997)
Bejo Seeds RM3-3, RM3-4 and  bar gene USA (1997) USA (1997)
RM3-6 male
sterility chicory
(radicchio)
Bayer MS3 male sterility  bar gene Canada, USA (1996) Canada
CropScience corn
(Plant Genetic USA (1996)
Systems)

According to available scientific evidence, PAT enzymes do not possess the characteristics
associated with food toxins or allergens, i.e., they have no sequence homology with any
known allergens or toxins, they have no N-glycosylation sites, they are rapidly degraded in
gastric and intestinal fluids, and no adverse effects have been observed in several
toxicology-related studies (Hérouet ef al. 2005). Studies included acute oral single dose
toxicity (mice) and 14-day repeated dose feeding (rats) studies with the isolated PAT protein
and 42-day broiler chicken whole feed nutritional assessment, with no statistically
significant adverse effects being observed (EFSA 2011).

Data collected from field studies, laboratory analyses, reports and literature references
reviewed in support of all the corresponding regulatory approvals, as well as the experience
of many years in agricultural environments, have demonstrated that plants containing the
bar or pat genes (42 entries in the CERA Crop Database, 2011) are as environmentally safe
as their non-engineered counterparts. These plants do not exhibit pathogenic properties, are
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not more likely to become a weed than their non-modified counterparts, are unlikely to
increase the weediness potential of any other cultivated or wild type relative, do not cause
damage to derived agricultural commodities, and are unlikely to harm other organisms,
including those that are beneficial to agriculture (CFIA 1995 a&b, 1996a&b; USDA 1996).

Data on the expression levels of PAT proteins, reports of the environmental risk assessment
and compositional analysis of PAT-expressing plants have been thoroughly reviewed by
several regulatory authorities (CERA 2011; ISAAA 2013). The environmental risk
assessments included risk hypotheses, the establishment and persistence in the environment,
adverse effects on the phenotype, weediness in agricultural and non-agricultural
environments, movement of the bar or pat genes to wild relatives, and adverse impacts on
other organisms in the receiving environment. These assessments show that the PAT protein
expressed in these GE plants has negligible impact on their phenotype, beyond conferring
tolerance to the herbicide glufosinate.

Environmental risk assessments associated with regulatory review of PAT-expressing plants
show that expression of PAT does not alter the potential for persistence or spread of the GE
plants in the environment, does not alter the reproductive biology or potential for gene flow,
and does not increase the risks for adverse effects through interactions with other organisms.
Although the introduction of PAT to GE plants has the potential to affect the management of
herbicide-tolerant volunteers or weedy relatives becoming tolerant, the evidence does not
indicate that expression of PAT has impacted the effectiveness or availability of alternative
control measures such as other herbicides or mechanical weed control (CERA 2011).

In conclusion, there is a reasonable certainty of the safety of the inclusion of the PAT
proteins in human food or in animal feed (Hérouet er al. 2005). Therefore, the PAT
enzymes, as individual proteins and within the whole GE crop-derived food/feed, have been
proven to be safe, have not changed the levels of natural constituents of the whole food/feed,
and have not shown potential toxicity, allergenicity or any nutritional quality concerns, and
have not demonstrated any meaningful risk to the environment.

COMPOSITIONAL AND NUTRITIONAL ASSESSMENTS OF HB4 SOYBEAN.

A. Summary and Conclusions of the Composition and Nutrition of HB4 Soybean.

Compositional analysis of soybean event IND-00410-5 was conducted following the OECD
consensus document for soybean (OECD 2012). A total of 43 components (nutrients,
micronutrients, vitamins, minerals, and anti-nutrients) were analyzed in grain and forage
from the transgenic event, the non-transgenic parental control Williams 82, and a set of
commercial reference varieties all grown together in different locations to represent a range
of the natural variability across locations and commercial variety combinations (Appendix
11).

Results were analyzed as a single group across all locations to determine whether there were
significant nutritional differences between IND-00410-5 and Williams 82. Values of all
components were analyzed for each field trial separately to account for any differences
between location and genotype. For all of the locations, only two nutrient components—
vitamin K1 and cysteine—showed a significant difference between the soybean event IND-
00410-5 and Williams 82. While the content of cysteine was lower in the transgenic event
when compared to Williams 82, the mean values fell within the range reported in the
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literature and those for the commercial reference varieties. The value of vitamin K1 was
lower in IND-00410-5 than Williams 82; however, Williams 82 was also lower than the
commercial reference varieties, suggesting a genotypic effect of the Williams 82 parental
variety (Appendix 11). Nevertheless, the overall vitamin K1 values for both IND-00410-5
and Williams 82 were within the ranges for soybean (Souci et al. 2008); however two sites,
IA and KS in the US, were above and below, respectively, the range from the literature. The
values are not consistent and were all below the commercial reference varieties for those
locations (Table 11-18).

With regard to the levels of nutrients, the soybean event IND-00410-5 was compositionally
equivalent to its non-transgenic parental control Williams 82 and within the natural
variability of conventional commercial reference varieties combinations (Appendix 11).

Although some anti-nutrients showed significant differences between the HB4 soybean and
the control line Willimas 82, the levels were in all cases within the values obtained for
commercial varieties and/or reported in the literature. Consequently, the anti-nutrients levels
in event IND-00410-5 can be considered equivalent to those of the non-transgenic parental
control Williams 82 and within the natural variability of conventional commercial reference
varieties.

These results support the conclusion the transgenic event IND-00410-5 is compositionally
equivalent to conventional soybean.

. Components analyzed include key nutrients and anti-nutrients.

Key nutrients are those that have a substantial impact in the overall diet of humans (food)
and animals (feed). The major constituents were fats, proteins, and structural and non-
structural carbohydrates and the minor compounds were vitamins and minerals. Similarly,
the levels of known anti-nutrients were determined. Key anti-nutrients and toxicants known
in soybeans were measured (Appendix 11) (OECD 2012). Homology searches were
conducted to verify that the new expression products are not toxicants and allergens
(Appendices 5 and 10).

Analysis of grain samples included proximates (protein, fat, ash, and moisture), amino acids,
fatty acids (C8-C22), acid detergent fiber (ADF), neutral detergent fiber (NDF), phytic acid,
trypsin protease inhibitor, isoflavones, lectins, raffinose, stachyose, Vitamin E and
carbohydrates by calculation. Analysis of forage samples included proximates (protein, fat,
ash, and moisture), ADF, NDF and carbohydrates by calculation (Appendix 11).

a. Anti-nutrients were measured in soybean grain and forage: raffinose, stachyose,
trypsin protease inhibitors, lectins and phytic acid. Anti-nutrients of potential
concern in soybean meal are trypsin inhibitors, lectins and phytic acid, some of
which are generally controlled by heating during processing.

b. Other compounds analyzed in soybean grain were isoflavones (daidzein, genistein
and glycitein).

The nutrient levels in the soybean event IND-00410-5 were similar to those measured in the
non-transgenic parental control Williams 82 or fell within the ranges observed for
commercial varieties and/or as reported in the literature. The only differences found were
not consistent overall and do not significantly vary from controls.
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The anti-nutrients measured in seed did not show a consistent significant difference between
the transgenic event IND-00410-5 and the parental control Williams 82 and were within the
values obtained for commercial varieties and/or reported in the literature.

The nutrient composition of forage obtained from the soybean event IND-00410-5 was
similar to that found in the non-transgenic counterpart and within the range of the
commercial reference varieties, supporting the compositional equivalence of the transgenic
event with Williams 82 and conventional reference varieties. Therefore the nutritional
composition of seed and forage derived from IND-00410-5 is equivalent to current
commercially available soybean varieties.

AGRONOMIC PERFORMANCE AND ECOLOGICAL OBSERVATIONS OF HB4
SOYBEAN.

A. Summary and Conclusions of Agronomic Performance and Ecological Observations.

The agronomic performance of soybean transgenic event IND-00410-5 was evaluated in
comparison with the conventional variety Williams 82 and with commercial comparators.
The results of these studies support the conclusion that the soybean IND-00410-5 event is
comparable to commercial soybeans and does not pose a specific plant pest risk.

The studies included multiple laboratory, greenhouse and field experiments to observe a
range of characteristics including seed germination, plant growth and development, plant
disease and plant-pest interactions.

The trials were conducted in several locations in Argentina (AR) and the United States (US).
Locations as planted at both countries have similar temperate growing seasons,
environmental conditions and cultivation practices. In addition to the IND-00410-5 event
and Williams 82 soybean entries, a number of commercial check varieties locally adapted in
each country were included as references, providing a range of comparative values for
assessment of phenotypic, agronomic and environmental interactions.

The resulting data support the conclusion that soybean event IND-00410-5 is not
fundamentally different than the Williams 82 soybean control and the commercial varieties,
other than the intended effect. The biological qualities were evaluated to demonstrate the
similarity in germination, growth, pest susceptibility and disease response. The results
showed the achievement of the desired trait of increased yield opportunity under conditions
of environmental variations that might elicit HAHB4v protein expression without
introduction of adverse traits for this application, such as weediness or pest tolerance.
Results demonstrate IND-00410-5 possesses plant characteristics similar to those of
conventional soybean varieties and does not pose an environmental risk compared to the
conventional Williams 82 control (Appendix 12).

B. Characteristics Measured.

HB4 soybean characteristics measured included the following: 1) seed germination and
dormancy; 2)pollen morphology and pollen fertility; 3)agronomic and phenotypic
evaluations; and 4)ecological evaluations, including disease susceptibility, insect
interactions, abiotic stress and plant-symbiont characteristics.
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Seed Germination and Dormancy Characteristics.

Germination and seed dormancy are adaptive traits with a complex genetic basis (Koornneef
et al. 2002) and generally are affected by the environment (Foley and Fennimore 1998).
They constitute relevant aspects of the interactions of the crop with the environment and are
related with the volunteer and pest potential of the plant. High levels of seed dormancy are
associated with species that are weeds (Benech-Arnold et al. 2000). Conversely, soybean
has low levels of dormancy (few hard seed, Mullin and Xu 2001).

In order to assess if these traits show changes in the soybean event IND-00410-5, an
experiment was developed to test the response of the event as compared with the non-
transgenic parental control line Williams 82. Laboratory experiments were conducted testing
seeds from one site with standard seed germination and dormancy protocols. Temperature
regimes were the recommended regime from the Association of Official Seed Analysts
(AOSA 2013a) and five additional temperature regimes to assess the genotype responses.
Statistical analysis showed no significant differences for seed germination characteristics,
neither for the AOSA recommended temperature regime nor for the additional temperature
regimes used in these experiments (AOSA 2013a and 2013b). Based on these results, it can
be concluded that the introduction of the HaHB4v gene in the soybean genome has not
changed the seed dormancy and germination characteristics between the transgenic event
IND-00410-5 and the parental control (Appendix 12).

Pollen Morphology and Pollen Fertility Assessment.

The assessment of pollen characteristic serves as one component in evaluating the plant pest
risk potential of HB4 soybean as compared to the parental control. Pollen grains from the
HB4 soybean event and parental control Williams 82 were collected and assessed for pollen
fertility using the iodine-potassium iodide (I2-KI) staining test. Microscope and digital
images of pollen grains were examined to assess morphological differences. There were no
statistically significant differences for pollen fertility and diameter between IND-00410-5
and Williams 82. In addition, pollen general morphology was similar between both
genotypes (Appendix 12). In conclusion, these results show equivalence between HB4
soybean event and the parental control Williams 82 with regard to the above relevant pollen
characteristics.

. Agronomic and Phenotypic Evaluations.

The transgenic soybean event IND-00410-5 along with conventional control variety
(Williams 82) and multiple commercial varieties specific for the growing region were field
tested at 15 locations in Argentina in the single season 2012-2013 and at 10 locations in the
United Sates (US) during the 2013 season. Both countries have similar temperate growing
seasons, environmental conditions and cultivation practices, including maturity groups. The
trial locations provided a range of environmental and agronomic conditions representative of
the major soybean growing regions where HB4 soybean is expected to be grown
commercially in Argentina and the US. Twenty-one agronomic and selected ecological
interaction data were collected during the growing season for all entries at each site.

The wide variety of environmental conditions tested are represented by rainfall (Table 12-8),
the temperature ranges (Table 12-9), and soil type and characteristics (Table 12-10).
Additionally, the range in yield of the reference varieties (Table 12-20) indicates the range
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of typical soybean performance at each of the tested locations. Specifically, the range in the
US for the commercial varieties was as low as roughly 1,400 kg/ha to as high as nearly three
times that amount; in Argentina, the variability in yield was even greater. This provides a
broad range of potential yield across soybean production areas and an adequate environment
under which to test the yield performance and plant characteristics of HB4 soybean. The
differences in yield of IND-00410-5 soybean compared to Williams 82 were also found
across that range at low-yielding (Argentina W1), mid-yielding (US IL2), and high yielding
(Argentina D2). At those locations, IND-00410-5 soybean did not demonstrate unfavorable
environmental interactions outside of the normal range of the reference and/or commercial
varieties (Appendix 12).

Results from the Argentina and US multi-site, replicated field trials demonstrated that HB4
soybeans could provide an increased yield opportunity as compared with Williams 82. For
many measured traits there were no significant differences between IND-00410-5 and
Williams 82, including: plant height at V2-V3, days to 50% flowering, plant height at R6-
R7, lodging score, shattering score, flower color, and grain moisture. Significant differences
did exist for the following parameters: days to 50% emergence, early plant stand, seedling
vigor, days to 50% maturity, plant stand at R8 and 1000 count seed weight. However, while
these were significant differences between HB4 soybean and Williams 82, all values were
within the range of the commercial reference varieties (Table 12-14). The only exception
was the 1000 seed weight in Argentina was slightly out of range, but Williams 82 was even
higher than HB4 soybean suggesting a genotypic effect in that location. Therefore the data
support the conclusion that the HaHB4v gene does not confer agronomic or phenotypic
characteristics resulting in a selective advantage for HB4 soybean over the parental control
Williams 82.

. Ecological Evaluations: Disease Susceptibility, Insect Interactions and Abiotic Stress.

IND-00410-5 and Williams 82 were observed for diseases and pest damage four times
throughout development at Vn, R1/R2, R3/R4, and R5/R6 at all locations in Argentina and
three times throughout development at R1/R2, R3/R4, and R5/R6 at all locations the US. At
all locations in Argentina and all locations in the US, there were nearly no significant
differences between genotypes throughout the developmental stages for arthropod counts,
plant diseases and plant pests both at the individual site level as well as in the combined
global analysis. These data demonstrated that soybean event IND-00410-5 has equivalent
plant-environment interactions as compared to Williams 82 and did not demonstrate changes
in pest or disease tolerance.

. Ecological Evaluations: Plant-Symbiont Characteristics.

Symbiotic relationships with the rhizosphere-inhabiting bacteria from the Rhizobiaceae and
Bradyrhizobiaceae families play a significant role in the environmental interactions of the
soybean plant. These interactions, involving nitrogen fixation, greatly impact on agronomic
practices, in particular, on the need to add nitrogen fertilizers to sustain soybean production.
In order to assess if these symbiotic interactions in soybean event IND-00410-5 are
unchanged as compared with the non-transgenic parental control line Williams 82, growth
chamber experiments were conducted using Bradyrhizobium japonicum as the typical
symbiont with standard seed inoculation protocols. Several variables indicative of the
symbiotic performance of IND-00410-5 were compared with those of the parental cultivar.
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Statistical analysis of the results showed no significant differences for nodule number,
nodule dry weight, shoot dry weight and total biomass between the transgenic and the non-
transgenic parental line. Based on this analysis, it can be concluded that the introduction of
HaHB4v gene in the soybean genome has not changed the symbiotic interaction between the
transgenic event and B. Japonicum, as compared with the parental control (Appendix 12).
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ENVIRONMENTAL ASSESSMENT AND IMPACT ON AGRONOMIC PRACTICES OF
HB4 SOYBEAN.

Information about the environmental assessment and impact of HB4 soybean as compared
to conventional soybeans include the following: 1) characteristics and environmental
assessment of the genetic insert and expressed proteins, 2) potential changes in the
composition of the forage and grain, 3) phenotypic and agronomic interactions,
4) ecological interactions, 5) impact on the introduction of IND-00410-5 soybean on
agronomic practices, and 6) weed resistance management. All characteristics support the
conclusion that IND-00410-5 soybean does not significantly differ and has no additional
impact on the environment than Williams 82. Based on the data and information generated,
there will be no environmental impact on the commercialization of IND-00410-5 soybean as
compared with other soybean varieties.

IND-00410-5 soybean does not present adverse environmental effects as compared with its
parental variety Williams 82 or with commercial soybean varieties. The IND-00410-5 trait
provides only an increased yield opportunity under a range of environmental conditions that
are typically encountered by commercial soybean production areas. This trait is not unlike
other varieties developed using more traditional soybean breeding methods to achieve
incremental yield increase.

Data and results collected from 15 Argentina and 10 US trials as well as laboratory analyses
demonstrated that IND-00410-5 soybean: 1) does not have plant pathogenic properties; 2) is
no more likely to become a weed than non-transgenic soybeans; 3) is unlikely to increase
the weediness potential of soybean; 4) does not cause damage to agricultural commodities;
and 5) is unlikely to harm other organisms that are beneficial to agriculture.

Based on the overall assessment of IND-00410-5 soybean, there is no potential for it
becoming a noxious weed nor a plant pest.

A. Characteristics and Environmental Assessment of the Genetic Insert and Expressed
Proteins

Molecular characterization of IND-00410-5 by Southern blot analyses and NGS confirmed
that a single copy of the T-DNA sequences from the transformation vector p/IND2-HB4 was
integrated into the soybean genome at a single locus on chromosome 9. No additional
sequences, including backbone elements, were introduced.

The function of the HaHB4v gene introduced in IND-00410-5 soybean should be considered
as a timely expression of the normal physiological response of soybean to improve
performance in its environment. It is expected that the biological activity derived from this
yield phenotype will result in environmental interactions, which are the same as those of
normal plant responses to the environmental. No metabolic processes involved in this
response would indicate the possible expression of other effects that could in any way
impact on agronomic practices. Therefore, there will not be an impact on agronomic
practices derived from environmental interactions with IND-00410-5 soybean.

The levels of HAHB4v protein were determined in soybean seed and leaf tissue harvested
from field trials in Argentina (2012-2013) and in the US (2013). Using a developed LC-
MS/MS method, the expected low levels of this transcription factor were measured
(Appendix 9) and found to be below the lower limit of quantification (LLOQ) in all samples
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but above the method’s limit of detection in two leaf samples. That is, even under the varied
growing conditions including typical environments, HAHB4v protein was detectable in only
two of the collected leaf samples and none of the seed samples. Because the promoter has
been shown to be induced under severe abiotic stress (Manavella 2008a and 2008b), those
experimental conditions were produced (growth chamber) and HAHB4v protein was
measured, with the highest amount of protein observed in soybean leaf tissue at 0.0053 ng/g
dry weight (Verdeca 2015). The amount of protein is extremely low, even when under direct
severe stress, which would not be encountered in traditional soybean growing regions.
Because the protein is not highly expressed and the HB4 plants did not demonstrate
differences in disease susceptibility, insect interactions, and plant-symbiont characteristics,
the results suggest the IND-00410-5 soybean event does not contain levels of transgenic
protein that would have an impact on organisms different from other soybean varieties.

Results confirmed that HAHB4v protein does not have homology to known allergens or
toxins. Although the HAHB4v protein was heat stable, it was rapidly degraded in vitro with
simulated gastric fluid (Appendix 10).

In vitro selection for soybean event IND-00410-5 was developed using the herbicide
bialaphos (bar) resistance gene. The bar gene, from Streptomyces hygroscopicus, encodes
the enzyme phosphinothricin-N-acetyl transferase (PAT). Forage and seed were screened for
PAT expression using an ELISA test. PAT protein was detected in IND-00410-5 soybean
forage and seeds, but not in any of the Williams 82 samples as expected (Appendix 6). In
other commercial genetically-engineered crops, the bar gene provides tolerance to
glufosinate ammonium herbicides through a high expression of the PAT protein in the
transformed plant. In IND-00410-5 soybean, the level of PAT is high enough for the
screening of the desired soybean phenotype during the research and development process.
However, this expression level is not high enough to provide field tolerance to glufosinate
herbicides (data not shown). Comparatively, expression of PAT in HB4 soybean is 1.8-60
times lower than what has been expressed by glufosinate-tolerant plants (Appendix 6).
Therefore, tolerance to glufosinate herbicides is not a phenotype expressed in the field by
IND-00410-5 soybean.

Taken together, the low level of expression of the HAHB4v protein in IND-00410-5
soybean along with the lack of known allergenicity and rapid degradation of the protein
supports the conclusion that the HAHB4v and PAT proteins in IND-00410-5 soybean will
not pose an environmental risk.

. Composition Observations in Forage and Grain

Compositional analyses were conducted on seed and forage material collected from all field
trials in the US and Argentina. The results demonstrated that the nutrient levels in the seed
of soybean event IND-00410-5 were similar to those measured in the non-transgenic
parental control Williams 82 or fell within the ranges observed for commercial varieties or
literature values. The anti-nutrient values measured in the same material of the transgenic
event IND-00410-5 and the parental control Williams 82 were also within the commercial
varieties and/or reported in the literature.

The nutrient composition of forage obtained from the soybean event IND-00410-5 was
similar to that found in the non-transgenic counterpart and within the range of the
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commercial reference varieties, supporting the compositional equivalence of the transgenic
event with Williams 82 and conventional reference varieties.

Therefore the nutritional composition of seed and forage derived from IND-00410-5 is
equivalent to current commercially available soybean varieties. These data support the
conclusion that soybean event IND-00410-5 is comparable to other soybean varieties which
are currently safely grown and consumed.

. Phenotypic and Agronomic Interactions

The soybean event IND-00410-5 was further characterized to determine whether the
presence of HAHB4v protein altered the plant pest potential as it relates to the phenotypic
and agronomic characteristics compared to Williams 82. Multiple features were evaluated
including pollen morphology and fertility; seed germination and dormancy; disease
susceptibility, insect interactions and pest pressure response; and plant-symbiont
interactions. Additionally, the propensity of IND-00410-5 for increased weediness or
performance outside of the intended effect of improved yield was evaluated. Results from
these studies demonstrated that soybean event IND-00410-5 is not fundamentally different
than the Williams 82 soybean control. Therefore, it can be concluded that IND-00410-5
does not pose a plant pest risk nor will impact the environment any differently than other
soybean varieties.

a. Pollen morphology and fertility.

General pollen morphology, pollen diameter and fertility were examined to compare
potential differences between soybean event IND-00410-5 and the control Williams 82.
Pollen grains from event IND-00410-5 and Williams 82 were assessed for fertility and size.
There was no significant difference in pollen fertility or in mean diameter between IND-
00410-5 and Williams 82 (Appendix 12).

The examination did not reveal any noticeable visual difference in pollen morphology in
terms of appearance between grains from event IND-00410-5 and those from Williams 82.
The results demonstrate that the introduction of HaHB4v gene into soybean did not alter the
overall pollen morphology and pollen fertility of IND-00410-5 as compared to the parental
control Williams 82 and therefore does not pose an environmental risk or change to
conventional soybean.

b. Seed dormancy and germination.

Seed dormancy and germination results indicated that IND-00410-5 soybean seed had
germination characteristics similar to the parental control Williams 82. Lack of hard seed
(Table 12-2), associated with plants that are weeds, supported the conclusion that IND-
00410-5 soybean did not have increased weediness potential when compared to Williams
82.

Evaluations of plant growth and development characteristics in the field, including potential
weediness characteristics such as lodging and pod shattering, demonstrated no significant
differences between IND-00410-5 soybeans and Williams 82. In regards to the other
characteristics measured, one location showed a significant difference in seed germination at
multiple temperatures, most likely due to the ideal growing conditions (Appendix 12). These
differences were small in magnitude, and the mean values of IND-00410-5 soybeans at all
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other locations were within the range of the control. Thus, these differences are unlikely to
have biologically meaningful significance in terms of weediness potential of IND-00410-5
soybean.

c. Potential changes in susceptibility to pests and disease.

IND-00410-5 and Williams 82 were observed for diseases and pest damage four times
throughout development at Vn, R1/R2, R3/R4, and R5/R6 at all locations in Argentina and
three times throughout development at R1/R2, R3/R4, and R5/R6 at all locations the US. At
all locations in Argentina and all locations in the US, there were nearly no significant
differences between genotypes throughout the developmental stages for arthropod counts,
plant diseases and plant pests both at the individual site level as well as in the combined
global analysis (Appendix 12). These data demonstrated that soybean event IND-00410-5
has equivalent plant-environment interactions as compared to Williams 82 and did not
demonstrate improved pest or disease tolerance.

Results from the studies on insect and disease presence as well as arthropod counts
demonstrated no differences between IND-00410-5 soybean and the parental control.
Additional results with commercial reference varieties also demonstrated no differences. No
environmental impact beyond what is typical of conventional soybean farming is anticipated
with IND-00410-5 soybean.

d. Consideration with regard to published report of herbivory.

Measurements of insect damage that includes damage from larval feeding made across all
field trial sites in Argentina and the United States indicated no differences among the event,
the non-transformed parent (Williams 82) and conventional comparators. The locations of
the field trials were selected to represent the range of normal growing conditions
encountered by soybean, and the targeted regions for IND-00410-5 soybean for yield
improvement. Resistance to herbivory, as reported in Manavella et al. (2008a) under
laboratory conditions in Arabidopsis and maize transgenic plants, was not detected in these
field trials (Appendix 12). The plants in those tests in the literature contained constituitively
high expression levels of HAHB4v and were tested in laboratory conditions, neither of
which represent the plants and experiments presented in this document.

As discussed previously, the levels of HAHB4v protein were measured from all field trials,
which experienced different growing conditions including various types of environments
typically encountered by soybean. Only two of the samples collected from the field trials
contained measurable levels of HAHB4v protein; both were leaf samples containing 4 and 5
ng/g DW (just above the limit of detection). To demonstrate the response of the LPF
promoter in IND-00410-5 soybean, experiments were conducted to determine the levels of
HAHBA4v protein; the highest amount found was 0.0053 pg/g dry weight (Verdeca 2015).
This demonstrates that under similar conditions as to those presented in Manavella et al.
(2008a), those stressors barely elicited measureable levels of HAHB4v protein in IND-
00410-5 soybean.

Appendix 12 summarizes the plant pest interactions measured in all of the field trials
conducted in 2012-2013 in Argentina and the United States. For all of the plant pests and
insects, there were no significant differences at any of the field locations individual or
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combined. Samples were collected throughout development and the environments are
representative of typical soybean growing conditions.

Taken collectively, the HaHB4v gene driven by the expression of the LPF promoter present
in HB4 soybean does not display the characteristics of the constituitively expressed HAHB4
protein in the Arabidopsis thaliana and Zea mays plants presented in the Manavella et al.
(2008a) publication. Therefore, IND-00410-5 soybean is not expected to impact herbivory
or insect behavior any differently than commercially available soybean.

e. Plant symbiont characteristics.

Symbiotic relationships with the rhizosphere-inhabiting bacteria from the Rhizobiaceae and
Bradyrhizobiaceae families play a significant role in the environmental interactions of the
soybean plant. These interactions, involving nitrogen fixation, greatly impact on agronomic
practices, in particular, on the need to add nitrogen fertilizers to sustain soybean production.
In order to assess if these symbiotic interactions in soybean event IND-00410-5 are
unchanged as compared with the non-transgenic parental control line Williams 82, growth
chamber experiments were conducted using Bradyrhizobium japonicum as the typical
symbiont with standard seed inoculation protocols. Several variables indicative of the
symbiotic performance of IND-00410-5 were compared with those of the parental cultivar.
Statistical analysis of the results showed no significant differences for nodule number,
nodule dry weight, shoot dry weight and total biomass between the transgenic and the non-
transgenic parental line. Based on this analysis, it can be concluded that the introduction of
HaHB4v gene in the soybean genome has not changed the symbiotic interaction between the
transgenic event and B. japonicum, as compared with the parental control (Appendix 12).

IND-00410-5 soybean was compared with the parental control Williams 82 to assess
characteristics that could contribute to weediness potential, including increased seed
dormancy, disease and pest susceptibility, pest preference and reproductive characteristics.
Although there were some significant differences in several measured characteristics, these
differences are minor, fall within range of other soybean varieties and do not alter the
conclusion that IND-00410-5 soybeans do not represent an environmental risk as compared
with the parental line Williams 82.

In the US, the US Fish and Wildlife Service manages the regulations concerning the
Endangered Species Act (16 USC 1531 -1540). The Act requires federal agencies consult
with the Fish and Wildlife Service when their activities may affect a listed species. The
deregulation of IND-00410-5 soybean will increase the number of traits in soybean varieties
available for a farmer to use. The gene products as expressed in IND-00410-5 soybean are
not associated with any pesticide use or similar control of non-target organisms during
cultivation as discussed in the previous section. The incremental increase of yield, under
normal soybean growth conditions, has been a typical progression of plant breeding.
Therefore, the expression of the gene products in soybean event IND-00410-5 will have no
more impact on threatened, endangered or non-listed species than any other new improved
yield soybean variety.

f.  Weediness Potential of IND-00410-5 Soybean (Argentina and United States).

“Commercial soybean varieties in the U.S. and Argentina do not demonstrate weedy traits,
have not been found moving into non-agricultural ecosystems, have not been included as a
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weed in the major weed references (Holm et al. 1979), and are not listed as a noxious weed
species (7 CFR Part 360). Furthermore, soybean does not possess any of the attributes
generally associated with weeds (Baker 1974), such as seed dispersal and establishment as a
dominant species in ecosystems. Nor do soybeans have the ability to compete well with
native vegetation in North and South America. Because soybean seed lacks dormancy and
germinates quickly under adequate temperature and moisture conditions, it is easily
controlled in cultivated fields” (OECD 2000).

The HB4 trait in soybean provides an increased yield opportunity under typical
environmental conditions of soybean production, compared with the Williams 82 control.
This characteristic is not considered as weediness potential. Results from disease and insect
damage, arthropods abundance, volunteer monitoring, symbiont interactions, dormancy and
germination and pollen fertility demonstrated nearly no significant biological differences
between IND-00410-5 soybean and the Williams 82 control that would indicate an overall
selective advantage. Septoria Brown spot was measured to be significantly higher in HB4
soybean compared to Williams 82 at the R3/R4 growth stage. However, that trend was not
repeated at other growth stages and does not confer a change in susceptibility different than
traditional soybean varieties. In addition, any IND-00410-5 soybean volunteers would be
controlled similarly to conventional soybeans, using herbicides and cultivation to remove
the unwanted plants.

. Gene Flow, Hybridization with Soybean and Other Plants

There are no sexually compatible relatives in North and South America; consequently,
pollen-mediated gene flow can only occur between cultivated varieties. However, such gene
flow would be minimal because of the biology of soybean.

Soybean is a self-pollinating crop that can only cross with other members of genus Glycine,
that is subgenus Soja. The potential for gene flow in soybean is limited by 1) very low
natural cross-pollination (less than 1%) with nearby soybean plants and 2) geographic
isolation. “Wild soybean species are endemic in China, Korea, Japan, Taiwan and the
former USSR. These species are not naturalized in North and South America, and although
they could occasionally be grown in research plots, there are no reports of their escape from
such plots to unmanaged habitats” (OECD 2000). Natural outcrossing in soybeans is so low
that US Certified Seed Regulations (7CFR201.76) allows for seed production to be adjacent
with only a separation “distance adequate to prevent mechanical mixture.” Consequently,
the probability of gene transfer from IND-00410-5 soybean to other soybean plants is very
low and inconsequential.

The risk of horizontal gene transfer (HGT) in plants is extremely low (Conner 2003). “In
most cases the occurrence of HGT from GM crops to other organisms is expected to be
lower than background rates. Therefore, HGT from GM plants poses negligible risks to
human health or the environment” (Keese 2008). Rizzi et al. (2012) reported, “Animal
feeding studies have demonstrated that a minor amount of fragmented dietary DNA may
resist the digestive process...but stable integration and expression of internalized DNA has
not been demonstrated.” Over the past 20 years, there have been many reports concerning
HGT, but no evidence that such transfer has or could occur involving genetically engineered
plants. Any sequence data suggestion that HGT may have occurred indicates that such
transfer occurred over evolutionary time frames,” (Brown 2003). The Entransfood network
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of the European Commission concluded that the probability of occurrence of HGT is
extremely low (Van den Eede et al. 2004). In addition, the safety of the HaHB4v and bar
transgenes shows there is little or no risk to the environment or human health from these
genes or gene products. The risk from any horizontal gene transfer event concerning IND-
00410-5 soybean is negligible.

. Impact on the Introduction of IND-00410-5 Soybean on Agronomic Practices.

Agronomic practices used with the commercial cultivation of IND-00410-5 soybean will be
identical to those used with other soybean varieties. IND-00410-5 soybean provides the
opportunity for increased yields under typical growing conditions and therefore does not
introduce a characteristic that requires specific or different cultivation activities. IND-
00410-5 soybean will be planted with the recognition that most growing regions have
varying conditions throughout the growing cycle and yields may be impacted accordingly.

Conventional soybeans have been bred for increased yield for many years. IND-00410-5
soybean will be an incremental increase, potentially replacing less robust varieties and
increasing grain per acre in a range of soybean growing regions.

a. Cultivation of Soybean in Argentina.

Forty-nine million acres (M ac) (20 million hectares (M ha)) of soybean were grown in
Argentina during the 2012-13 growing season. Average national yield was 38 bushels per
acre (2.55 MT ha'). Soybean is widely adapted for Argentina climate, covering from
latitude 23° to 39° South. Even though soybeans are grown across a wide range of agro-
ecological zones, more than 90% of the cultivation area is concentrated in the Northern
Pampas. The top five soybean-producing provinces are Buenos Aires (7 M ha), Cordoba (5
M ha), Santa Fe (3 M ha), Entre Rios (1.5 M ha) and La Pampa (447,000 ha). For 2012-13,
soybean production was estimated at 499 MMT (USDA 2013). These five provinces
represent 90% of total soybean production, distributed as follows: Buenos Aires (17.8
MMT), Santa Fe (10.5 MMT), Cérdoba (5.2 MMT), Entre Rios (3.5 MMT) and La Pampa
(765,000 TN). More than 70% of soybean production (36.9 MMT) is exported. Exports
products include soybean meal (23.5 MMT), oil (4.1 MMT), whole grain (7.8 MMT)
(USDA 2013) and oil-derived biodiesel (2.3 MMT) (Hilbert et al. 2012).

b. Cultivation of Soybean in the U.S.

Soybeans are generally planted in the US as row crops, with planting in April/May and
harvesting in October/November. With the advent of herbicide tolerant crops, soybeans are
increasingly planted with no or reduced tillage systems, which has the advantages of
decreased soil compaction, increased soil moisture and reduced soil erosion (Heatherly and
Elmore 2004). Soybeans are typically grown in rotation with corn.

Glyphosate tolerant soybeans have been widely grown in the US since 1996, which has
changed the way farmers manage weed control in soybeans. Currently, there are other
herbicide tolerant soybean varieties reaching commercialization, including tolerance to
glufosinate, dicamba and 2,4-D. Over 90% of US soybean acres are with varieties
genetically engineered to contain herbicide tolerance.

Soybean cultivation relies on hot summers, with optimum growing temperatures of 20 to
30°C. In the US, the Midwest is the principle production region, extending from Louisiana
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to North Dakota and from Nebraska to Ohio. Soybeans, like most legumes, fix nitrogen
through a symbiotic relationship with rhizosphere-inhabiting bacteria from the Rhizobiaceae
and Bradyrhizobiaceae families.

c. Comparison of the Cultivation of Soybean in Argentina and the US

Soybean farming practices are very similar in Argentina and the US, including comparable
yield and greater adoption of no-till practices. Argentina farmers have almost 100%
adoption of genetically engineered soybeans while in the US adoption is about 90%.
Soybean regions in both countries are known for their rich, fertile soils (Lence 2010, Huerta
2002). Soybean growers in the US generally purchase seed each year because the
genetically engineered varieties are protected by US patents. In Argentina, farmers can keep
and produce their own seed, as per national law.

The introduction of soybean event IND-00410-5 will not substantially change or affect the
management of soybean in Argentina or the US. The intended effect of improved yield does
not require any adjustment in management of this soybean variety.

d. Potential Impact on volunteer management.

Determination of potential volunteers is important to consider in the context of weediness
and persistence outside of cultivation. As discussed previously, soybean event IND-00410-
5 does not possess weediness characteristics such as improved germination or changes in
dormancy from the control variety Williams 82. These observations were made across all
trials grown under various conditions and no changes in HB4 volunteers from Williams 82
were present. Therefore it is unlikely that any adjustments to traditional soybean cultivation
and volunteer management will be required.

. Weed Resistance Management.

Weed control programs are critical components for soybean production, specifically for
crops engineered to contain a gene providing tolerance to a specific herbicide. IND-00410-5
soybeans were not developed to have field-level tolerance to glufosinate. The presence of
the bar gene was only for the purpose of serving as a selectable marker.

It is likely that IND-00410-5 soybeans will be combined as a breeding stack with herbicide
tolerant soybeans, thereby necessitating an integrated weed management program consistent
with the herbicide. The presence of the PAT protein in IND-00410-5 soybean plants,
however, is not intended and has not been shown to provide field tolerance to glufosinate
(Appendix 6).

Creation of a full weed resistance management program will be done for each breeding
stack incorporating a herbicide resistance trait that is consistent with the specific herbicide.

. Environmental Impact Statement for Soybean Event IND-00410-5

The soybean event IND-00410-5 discussed herein does not possess commercial-level insect
or herbicide tolerance. No genes have been introduced to achieve tolerance of any field
application for a specific herbicide or insecticide and therefore does not require an
Environmental Impact Assessment as the management of this soybean variety is similar to
other soybean varieties achieved through traditional breeding.
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ADVERSE CONSEQUENCES OF INTRODUCTION OF IND-00410-5 SOYBEAN.

Verdeca is not aware of any data or observations regarding IND-00410-5 soybean that
would result in adverse environmental consequences from its introduction. As determined
through field and laboratory studies, the only biologically relevant phenotypic difference
between IND-00410-5 soybean and conventional varieties is the very low-level of
expression of the transcription factor encoded by the HaHB4v gene and the resultant
phenotype that provides an increased yield opportunity under a broad array of
environmental conditions. Multiple lines of evidence support the conclusion that IND-
00410-5 soybeans will not have adverse consequences: 1) molecular analysis, 2) protein
expression analysis, 3) HAHB4 protein history of consumption, 4) compositional analysis,
and 5) characterization of the plant phenotype.

Introduction of IND-00410-5 soybean will provide an increased yield opportunity under a
variety of typical soybean growing conditions, which will be beneficial to farmers, help
increase domestic and global supply of soybeans, and provide for food and feed uses of
soybean products.
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