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ABSTRACT

This Scientific Opinion reports on an evaluation of a risk assessment for the placing on the market for
cultivation of genetically modified soybean 40-3-2, and updates the previous EFSA GMO Panel
Scientific Opinion on the renewal applications for the continued marketing of soybean 40-3-2. The
EFSA GMO Panel considered that soybean 40-3-2 is unlikely to raise additional environmental safety
concerns compared with conventional soybean, but that the management of its cultivation could result
in environmental harm under certain conditions. The Panel therefore recommended managing the use of
glyphosate on soybean 40-3-2 in ways that result in similar or reduced environmental impacts compared
with conventional soybean cultivation. There is no evidence of adverse effects on non-target organisms
(including pollinators) due to the expression of the CP4 EPSPS protein, and there are no indications of
the occurrence of adverse effects on non-target predators, herbivores and decomposers due to potential
unintended changes in soybean 40-3-2. Owing to the lack of event-specific data on plant-pollinator
interactions, scientific uncertainty on the occurrence of adverse effects on pollinators, due to potential
unintended changes in soybean 40-3-2, remains, and strategies for resolving this uncertainty are
discussed. The Panel recommended the deployment of case-specific monitoring to address: (1)
changes in weed community diversity; and (2) the evolution of resistance to glyphosate in weeds due
to changes in herbicide and cutivation regimes. The Panel agreed with the general surveillance plan of
the applicant, but requested that the Panel’s proposals to strengthen general surveillance are
implemented. The Panel concluded that the information available for soybean 40-3-2 addresses the
scientific comments raised by Member States and that soybean 40-3-2, as described in this application,
is as safe as its conventional counterpart and commercial non-GM soybean varieties with respect to
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potential adverse effects on human and animal health. If subjected to appropriate management
measures, the cultivation of soybean 40-3-2 is unlikely to have environmental effects any more
adverse than those associated with conventional soybean cultivation.

© European Food Safety Authority, 2012
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SUMMARY

Following the submission of an application (Reference EFSA-GMO-NL-2005-24) under Regulation
(EC) No 1829/2003 from Monsanto, the Panel on Genetically Modified Organisms of the European
Food Safety Authority (EFSA GMO Panel) was asked to deliver a Scientific Opinion on the safety of
the herbicide tolerant genetically modified (GM) soybean (also known as soya bean) 40-3-2 (Unique
Identifier MON-04032-6) for cultivation. Although the scope of this application covers only
cultivation of soybean 40-3-2, this Scientific Opinion also updates the previous EFSA GMO Panel
safety evaluation on the continued marketing of: (1) food containing, consisting of, or produced from
soybean 40-3-2; (2) feed containing, consisting of, or produced from soybean 40-3-2; and of (3) other
products containing or consisting of soybean 40-3-2.

In delivering its Scientific Opinion, the EFSA GMO Panel considered: the application EFSA-GMO-
NL-2005-24; additional information supplied by the applicant; scientific comments submitted by
Member States; the environmental risk assessment report of the German Competent Authority (DE
CA); and relevant scientific publications.

Soybean 40-3-2 expresses the enzyme CP4 S5-enolpyruvylshikimate-3-phosphate synthase (CP4
EPSPS), which is derived from the CP4 strain of Agrobacterium tumefaciens (updated scientific name:
Rhizobium radiobacter), and renders soybean 40-3-2 tolerant to the herbicidal active substance
glyphosate.

The EFSA GMO Panel evaluated soybean 40-3-2 with reference to its intended uses and the
appropriate principles described in its guidelines for the following: the risk assessment of GM plants
and derived food and feed; the environmental risk assessment of GM plants; the selection of
comparators for the risk assessment of GM plants; and the post-market environmental monitoring of
GM plants. The scientific evaluation of the risk assessment included molecular characterisation of the
inserted DNA and expression of the target protein. An evaluation of the comparative analyses of
composition and agronomic and phenotypic characteristics was undertaken, and the safety of the new
protein and the whole food/feed was evaluated with respect to potential toxicity, allergenicity and
nutritional quality. An evaluation of environmental impacts and the post-market environmental
monitoring plan was undertaken.

The molecular characterisation data established that soybean 40-3-2 contains one functional insert
expressing CP4 EPSPS and a non-functional insert consisting of a 72 bp fragment of the CP4 epsps
coding sequence. No other parts of the plasmid used for transformation are present in the transformed
plant. Bioinformatic analyses of the open reading frames spanning the junction site within the
functional insert or between the inserts and genomic DNA did not indicate specific hazards. The
stability of the inserted DNA and the herbicide tolerance trait were confirmed over several
generations. Analyses of the levels of CP4 EPSPS in leaves and seed collected from field trials
performed in Europe were considered sufficient.

The EFSA GMO Panel compared the composition and agronomic and phenotypic characteristics of
soybean 40-3-2 and its conventional counterpart, assessed all statistical differences identified, and
came to the conclusion that soybean 40-3-2 is compositionally equivalent to commercial non-GM
soybean varieties, except for the newly expressed protein. The risk assessment included an analysis of
data from analytical studies, bioinformatic analyses, and in vitro and in vivo studies. The EFSA GMO
Panel concludes that the soybean 40-3-2 is as safe as its conventional counterpart and commercial
non-GM soybean varieties and that the overall allergenicity of the whole plant is not changed.

As the scope of the current application covers cultivation, the environmental risk assessment
considered the environmental impact of full-scale commercialisation of soybean 40-3-2.

The DE CA provided EFSA with its report on the environmental risk assessment of soybean 40-3-2
(dated 9 September 2008) on 3 October 2008 in line with Articles 6.3(c) and 18.3(c) of Regulation
(EC) No 1829/2003. The report on the environmental risk assessment of the DE CA is provided in
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Annex H of the EFSA Overall Opinion, and has been considered throughout this EFSA GMO Panel
Scientific Opinion.

The EFSA GMO Panel considers that soybean 40-3-2 has no altered agronomic and phenotypic
characteristics, except for the herbicide tolerance. The likelihood of unintended environmental effects
due to the establishment, survival and spread of soybean 40-3-2 is considered to be extremely low, and
will be no different from that of conventional soybean varieties.

It is highly unlikely that the recombinant DNA will transfer and establish in the genome of bacteria in
the environment or human and animal digestive tracts. In the rare but theoretically possible case of
transfer of the CP4 epsps gene from soybean 40-3-2 to soil bacteria, no novel property would be
introduced into the soil bacterial community and thus no positive selective advantage that would not
have been conferred by natural gene transfer between bacteria would be provided.

Based on the evidence provided by the applicant and relevant scientific literature on soybean 40-3-2,
the EFSA GMO Panel concludes that there are no indications of the occurrence of adverse effects on
predators, herbivores and decomposers due to potential unintended changes in soybean 40-3-2, and
therefore considers trait-specific information appropriate to assess whether soybean 40-3-2 poses a
risk to non-target organisms. However, the EFSA GMO Panel that scientific uncertainty pertaining to
the occurrence of adverse effects on pollinators due to potential unintended changes in soybean 40-3-2
remains, as no event-specific data on plant-pollinator interactions were provided by the applicant. The
EFSA GMO Panel considered that this scientific uncertainty should be resolved by experiments in
relevant receiving environments in Europe that are designed to compare the effects of soybean 40-3-2
and its conventional counterpart (and optionally reference, commercial non-GM soybean varieties, if
appropriate) on adult honeybees, as long as the five conditions explicitly stated in this Scientific
Opinion are met.

The studies, supplied or reviewed by the applicant, showed no adverse effects on different types of
non-target organisms due to the expression of the CP4 EPSPS protein in glyphosate tolerant crops.

The EFSA GMO Panel does not expect potential adverse effects on biogeochemical processes and the
abiotic environment due to the expression of CP4 EPSPS protein in soybean 40-3-2.

The EFSA GMO Panel is of the opinion that potential adverse environmental effects of the cultivation
of soybean 40-3-2 are associated with the use of the complementary glyphosate-based herbicide
regimes. These potential adverse environmental effects could, under certain conditions, comprise: (1)
a reduction in farmland biodiversity; (2) changes in weed community diversity due to weed shifts; (3)
the selection of glyphosate resistant weeds; and (4) changes in soil microbial communities. The
potential harmful effects could occur at the level of arable weeds, farmland biodiversity, and food
webs and the ecological functions they provide. The magnitude of these potential adverse
environmental effects will depend on a series of factors, including the specific herbicide and
cultivation management applied at the farm level, the crop rotation and the characteristics of the
receiving environments.

The conclusions of the EFSA GMO Panel on the environmental safety of soybean 40-3-2 are consistent
with those of the DE CA. The DE CA concluded that “no adverse effects on human and animal health
and the environment are to be expected from the cultivation of soybean 40-3-2”, but that “‘glyphosate-
containing herbicides can be applied after germination of the soybean plants and thus could have
effects on the accompanying weed flora. Based on experience from using conventional plant
protection products it is to be expected that sooner or later tolerance to the active ingredient of
glyphosate-containing herbicides will develop in the weed flora” (see section 6.5 of the environmental
risk assessment report of the DE CA). In its evaluation, the DE CA noted that “there is potentially also
an indirect interaction between the use of glyphosate-containing herbicides and nitrogen-fixing
symbiotic partners of the soybean (e.g. Bradyrhizobium japonicum, Moorman et al., 1992, King et al.,
2001), which could lead to a reduction in harvest yield (King et al., 2001). To compensate, potential
increased application of nitrogen fertilizer might be necessary with the cultivation of HT soybeans”
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(see section 6.5 of the environmental risk assessment report of the DE CA). With regard to potential
adverse effects on non-target organisms due to potential unintended changes in soybean 40-3-2, the
DE CA recommended “conducting an additional study to confirm the absence of unintended adverse
effects on non-target organisms” (see section 6.3 of the environmental risk assessment report of the
DE CA).

The EFSA GMO Panel anticipated that the repeated use of glyphosate at recommended application
rates on soybean 40-3-2 grown either in rotation with other glyphosate tolerant crops, or continuously
may lead to a greater risk of reducing weed community diversity than the current practices applied in
soybean cropping systems. This may therefore result in reductions in weed community diversity
and/or weed density to a level that might adversely affect food chains and webs, but not necessarily
biological control functions, at the field and landscape level. Such reductions in weed community
diversity and consequential reductions in farmland biodiversity may be considered problematic by risk
managers depending upon protection goals pertaining to their region, especially in receiving
environments that sustain little farmland biodiversity or in environmentally sensitive areas. Under
such situations, the EFSA GMO Panel recommends that risk mitigation measures are put in place to
manage potential herbicide effects, in order to ensure that glyphosate is used on soybean 40-3-2 in
ways that result in similar or reduced adverse effects on farmland biodiversity compared with
conventional soybean cultivation. Possible risk mitigation measures include reduced tillage, crop
rotation, less intense in-crop weed management, protecting adjacent habitats from herbicide drift, and
(re)introduction and better management of field margins and other ‘out of crop’ measures.

Soybean 40-3-2 grown in rotation with other glyphosate tolerant crops or continuously, in conjunction
with the repeated and/or exclusive application of glyphosate-based herbicides, will cause changes in
the weed flora, and will favour the evolution and spread of glyphosate resistant weeds due to the
selection pressure exerted by glyphosate. The EFSA GMO Panel recommends that risk mitigation
measures are put in place to reduce the selection pressure and hence to delay the evolution of
resistance. This can be achieved by crop rotation (i.e., rotating glyphosat tolerant crops with non-
glyphosate tolerant crops, alternating autumn- and spring-sown crops), using variable rates and timing
of herbicide application, applying a variety of herbicidal active substances with different modes of
action, and using non-herbicide weed control tools such as pre- and post-emergence cultivation and
cover crops. To be most effective, these methods should be used in combination. A clear advantage of
increasing cropping system diversity is that it would increase or conserve farmland biodiversity as
well as reducing the risk of weed shifts and the evolution of glyphosate resistant weed biotypes.

The EFSA GMO Panel considers that current management practices are sufficient to cope with
potential adverse effects on symbiotic nitrogen fixation arising from the use of glyphosate on soybean
40-3-2, but advises that risk managers inform farmers of the possibility of the occurrence of such
effects.

The conclusions of the EFSA GMO Panel on the environmental safety of soybean 40-3-2 are consistent
with those of the DE CA. In its evaluation, the DE CA recommended that “herbicide and cultivation
management of soybean 40-3-2 should be adapted to minimize potential negative effects” (section 6.5
of the environmental risk assessment report of the DE CA).

The EFSA GMO Panel gives its opinion and makes recommendations on the scientific quality of the
post-market environmental monitoring plan proposed by the applicant. In order to assess the efficacy
of risk mitigation measures put in place to reduce levels of risk and in order to reduce the remaining
scientific uncertainty identified in the environmental risk assessment, the EFSA GMO Panel
recommends case-specific monitoring to address: (1) changes in weed community diversity; and (2)
evolution of resistance to glyphosate in weeds due to changes in herbicide and cultivation regimes. In
addition, the EFSA GMO Panel considers that it would be proportionate to the risk for the post-market
studies on the occurrence of adverse effects on pollinators due to potential unintended changes in
soybean 40-3-2, proposed by the applicant, to be conducted as case-specific monitoring. No case-
specific monitoring is required to assess changes in soil microbial communities, but the EFSA GMO

EFSA Journal 2012;10(6):2753 5



~ . efsam

European Food Safety Authorty Scientific Opinion on herbicide tolerant genetically modified soybean 40-3-2 for cultivation

Panel recommends that the applicant establishes stewardship systems encouraging farmers to report
problems that may be due to reduced symbiotic nitrogen fixation. General surveillance (including
appropriately designed farmer questionnaires) offers an effective approach to detect and report early
warning signs indicating that such effects occur. The EFSA GMO Panel considers that risk managers
should adapt monitoring methodologies to their local receiving environments, management systems
and the interplay between the legislation for GMOs and plant protection products.

The EFSA GMO Panel agrees with the general surveillance plan for the cultivation of soybean 40-3-2
proposed by the applicant: (1) to establish farmer questionnaires as a reporting format of any on-farm
observations of effects associated with the cultivation of soybean 40-3-2; (2) to use existing
monitoring networks that observe changes in biota and production practices from farm up to regional
level to obtain data on environmental impacts in the landscape where soybean 40-3-2 is cultivated; (3)
to review all new scientific, technical and other information pertaining to soybean 40-3-2; and (4) to
develop stewardship programmes for the introduction, marketing, management and stewardship of
soybean 40-3-2. However, the EFSA GMO Panel requests that its proposals and those made by the DE
CA to strengthen general surveillance are implemented. The EFSA GMO Panel agrees with the
reporting intervals and modalities proposed by the applicant. The general surveillance plan for the
import and processing of soybean 40-3-2 has been previously evaluated by the EFSA GMO Panel.

The DE CA considered that “based on the safety assessment of soybean 40-3-2, no specific cause-
effect relationship for adverse environmental impacts has been identified that would necessitate a case
specific monitoring by the applicant”. However, with regard to the occurrence of adverse effects on
non-target organisms due to potential unintended changes in soybean 40-3-2, the DE CA
recommended that “the applicant shall carry out a field study to confirm the absence of unintended
adverse effects on non-target organisms in the EU with placing soybean 40-3-2 on the market. The
design of such a study should be of a quality to allow appropriate scientific assessment as proposed in
the application”.

Further, the DE CA was of the opinion that “the monitoring plan needs some clarifications (reporting
monitoring annually, and delivery of more comprehensive overviews after six and nine years); and
improvement of the questionnaires”. The DE CA recommended that “monitoring of the herbicide use
is conducted as part of the stewardship for the herbicides by the companies involved, and under the
auspices of the pesticide regulatory systems operating in Member States, in order to record
compliance with the approved uses of the herbicides on GMHT, levels of weed control, and
development of resistant weeds. The German Competent Authority assumes that possible indirect
effects of complementary herbicide application will be taken into account by the applicant in the
context of a Stewardship Program harmonized with the pesticide assessment authorities. This should
ensure that unexpected effects (in general surveillance) can be detected” (see section 8 of the
environmental risk assessment report of the DE CA).

In conclusion, the EFSA GMO Panel considers that the information available for soybean 40-3-2
addresses the scientific comments raised by Member States and that soybean 40-3-2, as described in
this application, is as safe as its conventional counterpart and commercial non-GM soybean varieties
with respect to potential adverse effects on human and animal health, in the context of its intended
uses. The EFSA GMO Panel also concludes that soybean 40-3-2 is unlikely to raise additional
environmental safety concerns compared with conventional soybean, but that management of its
cultivation could result in environmental harm under certain conditions. The EFSA GMO Panel
therefore recommends managing the use of glyphosate on soybean 40-3-2 in ways that result in similar
or reduced environmental impacts compared with conventional soybean cultivation. The EFSA GMO
Panel recommends the deployment of case-specific monitoring to address: (1) changes in weed
community diversity; and (2) evolution of resistance to glyphosate in weeds due to changes in
herbicide and cultivation regimes. In addition, the EFSA GMO Panel considers that it would be
proportionate to the risk for the post-market studies on the occurrence of adverse effects on pollinators
due to potential unintended changes in soybean 40-3-2, proposed by the applicant, to be conducted as
case-specific monitoring, as long as the five conditions explicitly stated in this Scientific Opinion are
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met. If subjected to appropriate management measures, the cultivation of soybean 40-3-2 is unlikely to
have environmental effects any more adverse than those associated with conventional soybean
cultivation.
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BACKGROUND

On 4 November 2005, the European Food Safety Authority (EFSA) received from the Competent
Authority of the Netherlands an application (Reference EFSA-GMO-NL-2005-24) for authorisation of
the herbicide tolerant genetically modified (GM) soybean (also known as soya bean) 40-3-2 (Unique
Identifier MON-@J4(32-6), submitted by Monsanto under Regulation (EC) No 1829/2003. The scope
of this application covers cultivation of soybean 40-3-2. Although the scope of this application only
covers cultivation of soybean 40-3-2, this Scientific Opinion also updates the previous EFSA GMO
Panel safety evaluation on the continued marketing of: (1) food containing, consisting of, or produced
from soybean 40-3-2; (2) feed containing, consisting of, or produced from soybean 40-3-2; and of (3)
other products containing or consisting of soybean 40-3-2 (EFSA, 2010f).

After receiving the application EFSA-GMO-NL-2005-24 and in accordance with Articles 5(2)(b) and
17(2)(b) of Regulation (EC) No 1829/2003, EFSA informed both Member States and the European
Commission, and made the summary of the application publicly available on the EFSA website. EFSA
initiated a formal review of the application to check compliance with the requirements laid down in
Articles 5(3) and 17(3) of Regulation (EC) No 1829/2003. On 16 June 2006 and 27 July 2006, EFSA
received additional information requested under completeness check (requested on 3 March 2006 and
25 July 2006). On 29 September 2006, EFSA declared the application as valid in accordance with
Articles 6(1) and 18(1) of Regulation (EC) No 1829/2003.

On 24 May 2006, following a call for expression of interest among Competent Authorities under
Directive 2001/18/EC and in accordance with Articles 6.3(c) and 18.3(c) of Regulation (EC) No
1829/2003, EFSA requested the German Competent Authority (DE CA) to evaluate the initial
environmental risk assessment of application EFSA-GMO-NL-2005-24 for the placing on the market of
soybean 40-3-2 for cultivation. This call was initiated by EFSA on 10 March 2006 and the DE CA gave
its conformity on 24 May 2006.

EFSA made the valid application available to Member States and the European Commission, and
consulted nominated risk assessment bodies of Member States, including national Competent
Authorities within the meaning of Directive 2001/18/EC following the requirements of Articles 6(4)
and 18(4) of Regulation (EC) No 1829/2003, to request their scientific opinion. Member States had
three months after the date of acknowledgement of the valid application (29 December 2006) within
which to make their opinion known.

The DE CA asked the applicant for additional information on soybean 40-3-2 on 7 December 2006
and 7 November 2007. The applicant provided the requested information on 20 June 2007 and
7 May 2008, respectively.

The DE CA provided EFSA with its report on the environmental risk assessment of soybean 40-3-2
(dated 9 September 2008) on 3 October 2008 in line with Articles 6.3(c) and 18.3(c) of Regulation
(EC) No 1829/2003.

The Scientific Panel on Genetically Modified Organisms of EFSA (EFSA GMO Panel) carried out an
evaluation of the scientific risk assessment of the GM soybean 40-3-2 in accordance with Articles 6(6)
and 18(6) of Regulation (EC) No 1829/2003. When carrying out the safety evaluation, the EFSA
GMO Panel took into account: the appropriate principles described in its guidelines for the risk
assessment of GM plants and derived food and feed (EFSA, 2006a, 2011b), the environmental risk
assessment of GM plants (EFSA, 2010e), the selection of comparators for the risk assessment of GM
plants (EFSA, 2011a), and for the post-market environmental monitoring of GM plants (EFSA, 2006b,
2011c); the scientific comments of Member States; the additional information provided by the
applicant; the environmental risk assessment report from the DE CA; and relevant scientific
publications.
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The EFSA GMO Panel asked the applicant for additional information on soybean 40-3-2 on
5 February 2007, 10 October 2008, 16 February 2009 and 9 November 2009. The applicant provided
the requested information on 14 March 2007, 23 December 2008 and 22 November 2010. After
receipt and assessment of the full data package, the EFSA GMO Panel finalised its risk assessment
evaluation of soybean 40-3-2.

In giving its Scientific Opinion on soybean 40-3-2 to the European Commission, Member States and
the applicant, and in accordance with Articles 6(1) and 18(1) of Regulation (EC) No 1829/2003, EFSA
has endeavoured to respect a time limit of six months from the acknowledgement of the valid
application. As additional information was requested by both the DE CA and the EFSA GMO Panel,
the time limit of six months was extended accordingly, in line with Articles 6(1), 6(2), 18(1) and 18(2)
of Regulation (EC) No 1829/2003.

According to Regulation (EC) No 1829/2003, this Scientific Opinion is to be seen as the report
requested under Articles 6(6) and 18(6) of that Regulation, and thus will be part of the EFSA Overall
Opinion in accordance with Articles 6(5) and 18(5).

The EFSA GMO Panel has evaluated two applications for the renewal of the authorisation and hence
the continued marketing of: (1) food containing, consisting of, or produced from soybean 40-3-2; (2)
feed containing, consisting of, or produced from soybean 40-3-2; and of (3) other products containing
or consisting of soybean 40-3-2 with the exception of cultivation (EFSA, 2010f). The scope of the two
renewal applications covered the continued marketing of: (1) existing food containing, consisting of,
or produced from soybean 40-3-2 (including food additives) (Reference EFSA-GMO-RX-40-3-23-1a/20-
1a]) that have been placed on the market in accordance with Part C of Directive 90/220/EC before the
entry into force of Regulation (EC) No 258/97 and as food additives subject to Directive 89/107/EEC;
(2) existing feed containing, consisting of, or produced from soybean 40-3-2 (Reference EFSA-GMO-
RX-40-3-2(s-1b20-157) that have been placed on the market in accordance with Part C of Directive
90/220/EEC and as feed materials and feed additives subject to Directive 70/524/EEC; and (3) other
products containing or consisting of soybean 40-3-2 with the exception of cultivation (EC, 1996).

TERMS OF REFERENCE

The EFSA GMO Panel was requested to carry out a scientific risk assessment of soybean 40-3-2 for
cultivation in accordance with Articles 6(6) and 18(6) of Regulation (EC) No 1829/2003. Where
applicable, any conditions or restrictions which should be imposed on the placing on the market and/or
specific conditions or restrictions for use and handling, including post-market environmental
monitoring requirements based on the outcome of the risk assessment and, in case of GMOs or
food/feed containing or consisting of GMOs, conditions for the protection of particular
ecosystems/environment and/or geographical areas should be indicated in accordance with
Articles 6(5)(e) and 18(5)(e) of Regulation (EC) No 1829/2003.

The EFSA GMO Panel was not requested to give a Scientific Opinion on information required under
Annex II of the Cartagena Protocol, nor on the proposals for labelling and methods of detection
(including sampling and the identification of the specific transformation event in the food/feed and/or
food/feed produced from it), which are matters related to risk management.

EFSA Journal 2012;10(6):2753 11



~ . efsam

European Food Safety Authorty Scientific Opinion on herbicide tolerant genetically modified soybean 40-3-2 for cultivation
ASSESSMENT
1. INTRODUCTION

Soybean 40-3-2 was developed to provide tolerance to the herbicidal active substance glyphosate by
the introduction of a gene coding for the enzyme 5-enolpyruvylshikimate-3-phosphate synthase
(EPSPS) from the CP4 strain of Agrobacterium tumefaciens (updated scientific name: Rhizobium
radiobacter). Glyphosate is normally phytotoxic to a broad range of plants. Its mode of action is to
bind to and competitively inhibit the EPSPS protein, which is the key enzyme in the shikimate
pathway that leads to the biosynthesis of the aromatic amino acids tyrosine, tryptophan and
phenylalanine (Alibhai and Stallings, 2001; Dill, 2005; Duke and Powles, 2008b). The disruption of
this pathway and the resulting inability to produce key amino acids prevents growth and ultimately
leads to plant death. However, in case of soybean 40-3-2, a gene has been introduced that codes for the
expression of the CP4 EPSPS protein, which is insensitive to inhibition by glyphosate. This protein is
not inhibited by glyphosate, thus allowing the crop to tolerate recommended dosages of glyphosate
(Green, 2009; Dill et al., 2010).

Soybean 40-3-2 was assessed with reference to its intended uses and the appropriate principles
described in the EFSA GMO Panel guidelines for the following: the risk assessment of GM plants and
derived food and feed (EFSA, 2006a, 2011b); the environmental risk assessment of GM plants (EFSA,
2010e); the selection of comparators for the risk assessment of GM plants (EFSA, 2011a); and for the
post-market environmental monitoring of GM plants (EFSA, 2006b, 2011c). In delivering its
Scientific Opinion, the EFSA GMO Panel considered the information provided by the applicant in its
application EFSA-GMO-NL-2005-24, and also: (1) peer-reviewed scientific data on soybean 40-3-2;
(2) information on areas and quantity of production, importation and use in Europe of soybean 40-3-2
and information on known and estimated human and animal exposure; (3) updated information on
composition, toxicology and allergenicity; (4) updated information on environmental issues; (5) the
post-market (environmental) monitoring plan; and (6) the additional information submitted by the
applicant in reply to questions from both the EFSA GMO Panel and DE CA.

The risk assessment evaluation presented here is also based on the scientific comments submitted by
Member States (Annex G), the environmental risk assessment report of the DE CA (Annex H), and
relevant scientific publications.

2. ISSUES RAISED BY MEMBER STATES

The scientific comments raised by Member States are addressed in Annex G of the EFSA Overall
Opinion®, and have been considered throughout this EFSA GMO Panel Scientific Opinion.

3. MOLECULAR CHARACTERISATION

3.1. Evaluation of relevant scientific data

Although the scope of this application covers only cultivation of soybean 40-3-2, this Scientific
Opinion also updates the previous EFSA GMO Panel safety evaluation on the continued marketing of:
(1) food containing, consisting of, or produced from soybean 40-3-2; (2) feed containing, consisting
of, or produced from soybean 40-3-2; and of (3) other products containing or consisting of soybean
40-3-2 (EFSA, 2010f). Unless specifically indicated, the information provided in this application,
which is described in the following sections, has been evaluated previously by the EFSA GMO Panel
(EFSA, 2010f).

3.1.1.  Transformation process and vector constructs’

Soybean 40-3-2 was produced by particle bombardment introducing the plasmid PV-GMGTO04. This
plasmid contains: two CP4 epsps expression cassettes; the marker gene UidA coding for B-D-

4 http://registerofquestions.efsa.curopa.eu/rogFrontend/questionLoader?question=EFSA-Q-2005-251

Technical dossier / Sections C1, C2, C3 and D1
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glucuronidase (GUS); a neomycin phosphotransferase (nptll) gene conferring resistance to kanamycin
and neomycin for selection in Escherichia coli; and the ColE1 origin of replication from E. coli.

The first CP4 epsps expression cassette consists of: an enhanced 35S promoter derived from
Cauliflower mosaic virus (CaMV); the sequence encoding CTP4 N-terminal chloroplast transit peptide
from the epsps gene of Petunia hybrida; the CP4 epsps coding sequence; and the 3’ nos terminator
from A. tumefaciens. The second CP4 epsps expression cassette contains the same elements, except for
the fmv promoter from the Figwort mosaic virus, which replaces the CaMV 35S promoter. The uidA
gene is under control of the mannopine synthase promoter from A. tumefaciens.

3.1.2.  Transgenic constructs in soybean 40-3-2°

Molecular characterisation data demonstrated the presence of two inserts: a functional and a non-
functional one. Southern blot analysis also demonstrated the absence of the fmv promoter and the uidA
gene in soybean 40-3-2. The ColE1l origin of replication and the nptll gene were not detected by
polymerase chain reaction (PCR) analysis. Sequencing of the functional insert demonstrated that the
first 354 bp of the CaMV 35S promoter are absent, thereby removing a duplicate portion of the 35S
enhancer region. In addition, a 250 bp fragment of the CP4 epsps coding sequence was found adjacent
to the 3’ nos terminator. With these exceptions, the nucleotide sequence of the insert is identical to the
corresponding sequence of PV-GMGTO04. Sequencing also demonstrated that the non-functional insert
consists of a 72 bp fragment of the CP4 epsps coding sequence (EFSA, 2010f).

The sequences adjacent to the 3’ and 5’ ends of the inserts were determined. The 3’ flanking sequence
of the functional insert has been shown to be rearranged soybean genomic DNA. Results of BLASTn
and BLASTx analyses of the flanking sequences of functional and non-functional inserts did not
indicate the disruption of known genes in soybean 40-3-2. Bioinformatic analyses did not show any
biologically relevant similarity to known allergens or toxins for any of the putative peptides that might
be produced from open reading frames spanning the junctions of fragments within the functional insert
or between the inserts and genomic DNA (EFSA, 2010f).

3.1.3.  Information on the expression of the insert’

The levels of the CP4 EPSPS protein in soybean 40-3-2 leaves and seed were analysed by enzyme-
linked immunosorbent assay (ELISA).

Samples for analysis were collected from field trials conducted in the USA in 1992 and 1993 and in
Europe (France and Italy) during 1998. The analyses of the samples collected from field trials
performed in the USA have been previously assessed by the EFSA GMO Panel (EFSA, 2010f). For
the European field trials, the plants were either treated or not treated with glyphosate-based herbicides.
The CP4 EPSPS levels in treated plants were 0.32—-0.62 ng/mg fresh weight (average: 0.5 pg/mg fresh
weight) in leaves and 0.09-0.27 ng/mg fresh weight (average: 0.17 ug/mg fresh weight) in seed. No
significant differences in CP4 EPSPS protein levels were observed between glyphosate-treated and
untreated samples.

There was no evidence that fusion proteins would be produced as a result of read-through transcription
(EFSA, 2010f). In the unlikely event that a fusion protein was produced, bioinformatic analysis
indicated that such a protein would not show similarity to known allergens or toxins (EFSA, 2010f).

Southern blot analysis of soybean 40-3-2 and maintenance of the phenotype indicated genetic and
phenotypic stability of the event over multiple generations (EFSA, 2010f).

Technical dossier / Sections C1, C2, C3 and D1
Technical dossier / Sections D3 and D5
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3.2. Conclusion

The molecular characterisation data establish that soybean 40-3-2 contains a functional and a small
non-functional insert. Updated bioinformatic analyses of the open reading frames spanning the
junction site within the functional insert or between the inserts and genomic DNA did not identify
specific hazards. The stability of the inserted DNA and the herbicide tolerance trait were confirmed
over several generations. The potential impacts of the CP4 EPSPS protein levels, quantified in field
trials carried out in Europe, are assessed in the food/feed and environment sections (see sections 5 and
6).

4, COMPARATIVE ANALYSIS

4.1. Evaluation of relevant scientific data

Although the scope of this application covers only cultivation of soybean 40-3-2, this Scientific
Opinion also updates the previous EFSA GMO Panel safety evaluation on the continued marketing of:
(1) food containing, consisting of, or produced from soybean 40-3-2; (2) feed containing, consisting
of, or produced from soybean 40-3-2; and of (3) other products containing or consisting of soybean
40-3-2 (EFSA, 2010f). Unless specifically indicated, the information provided in this application,
which is described in the following sections, has been evaluated previously by the EFSA GMO Panel
(EFSA, 2010f).

4.1.1.  Choice of comparator and production of material for the compositional assessment®

The original application EFSA-GMO-NL-2005-24 for cultivation of soybean 40-3-2 within the
European Union presented compositional data from material collected in field trials in France (1998),
Italy (1998), Puerto Rico (1991-1992) and the USA (1992 and 1993). The design of these field trials
with respect to choice of comparator, replication, herbicide spraying regime, materials collected for
compositional analysis and compounds analysed varied considerably, and was not in accordance with
the applicable EFSA GMO Panel guidance document (EFSA, 2006a). Following a request for a
comprehensive assessment of these field trial data from the DE CA evaluating the environmental risk
assessment, the applicant provided compositional data on soybean forage and seeds from additional
field trials in Romania in 2005. These field trials were designed to compare the composition of
soybean 40-3-2 with that of a conventional soybean variety having a comparable genetic background.
The EFSA GMO Panel made a comprehensive comparative assessment of the compositional data in
the application, but particularly focused on the data from the Romanian field trials (EFSA, 2010f).

In most compositional studies, soybean 40-3-2 was compared with the non-GM Asgrow variety
A5403, which was the commercial non-GM soybean variety originally used when the soybean was
transformed to establish transformation event 40-3-2. When event 40-3-2 had been bred into a soybean
variety with another genetic background, the corresponding conventional counterpart (Dekabig) was
used as control.

The Romanian field trials in 2005 were performed at five sites, and included soybean 40-3-2 (cultivar
S2254), the conventional counterpart (Dekabig), and 11 reference soybean varieties (Harrigan et al.,
2007). The reference soybean varieties were to provide data on the natural variation in composition of
commercial non-GM soybean varieties. Four reference soybean varieties were grown at each field trial
site. The reference soybean varieties were checked for natural contamination with soybean 40-3-2.
Two of the eleven reference soybean varieties were contaminated and deemed unsuitable as
comparators. At each field trial site, soybean 40-3-2, the conventional counterpart and the reference
soybean varieties were planted following a randomised complete block design with three replicates per
site. Whereas the conventional counterpart and the reference soybean varieties were treated with
required maintenance pesticides, soybean 40-3-2 was in addition treated with a glyphosate-based
herbicide.

8 Technical dossier / Section D7.1 // Additional information received on 20/06/2007
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4.1.2.  Compositional analysis’

Soybean seeds were harvested and analysed for proximates (protein, fat, ash, and moisture), fibre
fractions, amino acids, fatty acids, vitamin E, anti-nutrients (i.e., phytic acid, trypsin inhibitor, lectins,
stachyose and raffinose) and other secondary metabolites (isoflavones). Forage was analysed for
proximates, including fibre fractions. In total 63 different compounds were analysed in the Romanian
field trials, 56 in seeds and seven in forage, essentially those recommended by the Organization for
Economic Cooperation and Development (OECD, 2001). Materials from the earlier field trials were
analysed for fewer constituents. The data on each analyte were statistically analysed for potential
differences in levels between soybean 40-3-2 and its conventional counterpart within site (replicated
trials) and across sites (all sites of the trial combined). Fourteen of the fatty acids analysed were rare
and frequently occurred at levels below the limit of quantification. When this occurred in more than
50 % of the samples, the analyte was omitted from the statistical analysis.

When the compositional data for forage and seed samples from the Romanian field trial were
statistically evaluated across sites, a statistically significant difference between soybean 40-3-2 and its
conventional counterpart was found for four of the 49 comparisons. These were acid detergent fibre in
forage (31.93 % vs. 30.26 % dry weight), and isoleucine (1.69 % vs. 1.73 % dry weight), valine
(1.80 % vs. 1.84 % dry weight) and genistein (1642 vs. 1717 pug/g dry weight) in seeds. However,
when evaluated per site, the level of these constituents was significantly different at none or at only
one of the five individual field trial sites. Differences were small and levels fell within the normal
variation of soybean constituents demonstrated by the reference soybean varieties included in the
study and data described in the International Life Sciences Institute database (ILSI, 2006) and the
United States Department of Agriculture (USDA-ISO, 2006) isoflavone database. In addition to these
differences at individual sites, additional statistically significant differences were found for other
constituents in the per site analysis. Twenty of these were found at one site only, and four at two of the
five sites. Also in these cases differences were small and inconsistent and levels fell within the normal
variation established by the reference lines.

Of the earlier field trials, the European field trials in 1998 were non-replicated and performed at seven
sites, four in France and three in Italy, all locations characteristic of the European soybean growing
regions. At each European field trial site soybean 40-3-2 was grown side by side with a set of
reference soybean varieties used as comparators. No control with a genetic background similar to
soybean 40-3-2 (conventional counterpart) was included in these field trials. Although only a few
reference soybean varieties were grown at each site, in total eleven different reference soybean
varieties were used. Eight of these were used in France, six in Italy, and three in both countries. All
plants were grown under normal agricultural conditions. Some soybean 40-3-2 plots were in addition
sprayed with a glyphosate-based herbicide at the recommended commercial dose, whereas others were
not sprayed with this herbicide.

In total, 48 different compounds were analysed in the material from the earlier European field trials.
Of the 136 statistical comparisons performed between soybean 40-3-2 and the mean of the eleven
reference soybean varieties, a statistically significant difference in the level of a constituent was
observed for six compounds: five compounds in untreated soybean 40-3-2 (stearic, oleic and
eicosenoic acid, total fat and carbohydrates) and two compounds in soybean 40-3-2 sprayed with
glyphosate (eicosenoic acid and arginine). In all cases, differences were small and not consistently
found. As the level of these constituents in soybean 40-3-2 was comparable to the levels commonly
observed in reference soybean varieties, these statistically significant differences were concluded to be
without biological relevance.

The data from the European field trials confirmed data from earlier published results from field trials
in the USA in 1992 (nine sites) and 1993 (four sites) (Padgette et al., 1996; Taylor et al., 1999). The
test materials, soybean 40-3-2 and the conventional counterpart A5403, were hand weeded and treated
with maintenance pesticides in 1992, whereas in 1993 soybean 40-3-2 was treated with glyphosate-

°  Technical dossier / Section D7.1 // Additional information received on 20/06/2007
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based herbicides and soybean AS5403 with maintenance herbicides. Seed and leaf material were
collected for analytical studies. The analytical results from these studies demonstrated that levels of
constituents in unsprayed and glyphosate-sprayed soybean 40-3-2 are comparable to the levels in the
conventional counterpart A5403 and reference soybean varieties. Seed materials from the 1992 harvest
were also used to analyse processed products. Defatted toasted meal was analysed for proximates,
trypsin inhibitor, lectins, urease, isoflavones, stachyose, raffinose and phytate; non-toasted meal was
analysed for proximates; urease was analysed for trypsin inhibitor; protein isolate and protein
concentrate were analysed for proximates; lecithin was analysed for phosphorylated compounds; and
refined, bleached, deodorised soybean oil was analysed for fatty acids. No difference was found
between processed products from soybean 40-3-2 and soybean A5403.

The EFSA GMO Panel considered the total set of compositional data supplied and the statistically
significant differences between soybean 40-3-2 and its comparators reported in the light of the field
trial design, measured biological variation and level of the studied compounds in conventional
soybean varieties, and concluded that no biologically relevant differences were identified in the
compositional characteristics of soybean 40-3-2 in comparison with its comparators, and that its
composition fell within the range of commercial non-GM soybean varieties, except for the newly
expressed protein.

When giving its opinion on the renewal applications for the continued marketing of soybean 40-3-2
products in 2010, the EFSA GMO Panel reviewed the available scientific literature related to the
composition of soybean 40-3-2, and concluded that several investigators have independently
confirmed the compositional equivalence of soybean 40-3-2 and commercial non-GM soybean
varieties with regard to the content of isoflavone isomers, saponins, phospholipids, trypsin inhibitors
and lectins (EFSA, 2010f).

In a subsequently published investigation of the compositional stability of glyphosate-sprayed
soybeans with event 40-3-2 compared with commercial non-GM soybean varieties, performed over
several growing seasons (from 2000 to 2009) in multiple germplasms (112 unique commercial
soybean 40-3-2 varieties) and under different environmental conditions in North America, the means
and range values for the studied parameters (proximate, anti-nutrients and isoflavones) were each year
similar in soybean 40-3-2 and the conventional comparators (Zhou et al., 2011).

The additional data considered support the conclusions of the EFSA GMO Panel.

4.1.3.  Agronomic traits and GM phenotype'’

The applicant performed comparative assessments of the phenotypic and agronomic characteristics,
and of the reproduction, dissemination and survivability of soybean 40-3-2, the conventional
counterpart and reference soybean varieties based on field trials in the USA and Puerto Rico (1991—
1994), Argentina (1993-1994), Canada (1993-1994), France (1994) and Italy (1994, 1996 and 1997).
Parameters studied included date of emergence, percent emergence, plant count, plant height, vigour
and colour, morphological changes, date at 50 % flowering, susceptibility to insects, nodes per plant,
pods per plant, percent lodging, percent leaf drop, yield and moisture content, reproduction,
dissemination and survivability. No meaningful differences among soybean 40-3-2, its conventional
counterpart and reference soybean varieties were identified, except for the newly expressed protein.

Following commercial introduction of soybean 40-3-2 in North America, several research groups have
independently published phenotypic, agronomic and ecological data on yield, height and glyphosate
tolerance, as well as data on susceptibility of soybean 40-3-2 to insect pests, nematodes and plant
pathogens, including resistance to fungal pathogens (EFSA, 2010f). The slightly reduced yield in
soybean 40-3-2 noted by Elmore et al. (2001a) is still within the yield range of commercial non-GM
soybean varieties. On the basis of all information available at the time when the EFSA GMO Panel
published its Scientific Opinion on the renewal applications for the continued marketing of soybean

10" Technical dossier / Sections D4 and D7.4
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40-3-2, the Panel concluded that “soybean 40-3-2 is phenotypically and agronomically not different
from conventional soybeans, except for expressing the introduced glyphosate tolerance trait” (EFSA,
2010f).

The additional data considered support the previous conclusion of the EFSA GMO Panel that the
characteristics of soybean 40-3-2 do not differ from those of commercial non-GM soybean varieties,
except for the newly expressed protein.

4.2, Conclusion

The EFSA GMO Panel considered the total set of compositional and agronomic/phenotypic data and
the statistically significant differences identified between soybean 40-3-2 and its comparators in light
of the field trial design, the measured biological variation and the level of the studied compounds in
conventional soybean varieties. The EFSA Panel concludes that soybean 40-3-2 is compositionally
and agronomically not different from its conventional counterpart and commercial non-GM soybean
varieties, except for the newly expressed protein. Furthermore, the EFSA GMO Panel found no
indication that the genetic modification had induced unintended effects that would raise safety
concerns.

5. FOOD/FEED SAFETY ASSESSMENT

5.1. Evaluation of relevant scientific data

Although the scope of this application covers only cultivation of soybean 40-3-2, this Scientific
Opinion also updates the previous EFSA GMO Panel safety evaluation on the continued marketing of:
(1) food containing, consisting of, or produced from soybean 40-3-2; (2) feed containing, consisting
of, or produced from soybean 40-3-2; and of (3) other products containing or consisting of soybean
40-3-2 (EFSA, 2010f). Unless specifically indicated, the information provided in this application,
which is described in the following sections, has been evaluated previously by the EFSA GMO Panel
(EFSA, 2010f).

5.1.1.  Product description and intended use

The harvested soybean 40-3-2 will be used as food or feed, or for the production of derived soybean
products as any commercial non-GM soybean variety. The main product for human use is soybean oil.
In addition, approximately 10 % of the defatted soybean meal goes to production of soybean products
for human consumption, including flours, soybean protein concentrates and various textured products
simulating meats, seafoods and cheeses. The rest of the defatted soybean meal goes to feed, in the EU
mainly to poultry, pig and cattle (OECD, 2001). Whole soybeans are used to produce soy sprouts,
baked soybeans, and roasted soybeans. There is also a limited direct use of soybeans as animal feeds.

The genetic modification in soybean 40-3-2 results in the expression of the CP4 EPSPS protein, which
allows soybean 40-3-2 to grow normally in the presence of glyphosate-based herbicides. Thus, the
genetic modification is intended to improve agronomic performance only and is not intended to
influence the nutritional aspects, the processing characteristics and overall use of soybean as a crop.

5.1.2.  Effect of processing"’

Soybean 40-3-2 will be used for production and manufacturing of food and feed products as any other
commercial non-GM soybean variety. Taking into account the compositional analysis providing no
indication of relevant compositional changes, the EFSA GMO Panel has no reason to assume that the
characteristics of soybean 40-3-2 and derived processed products would be different from those of the
respective products derived from commercial non-GM soybean varieties. The influence of temperature
on the activity of the CP4 EPSPS protein derived from a recombinant Escherichia coli strain
(section 5.1.3.1) was studied in vitro by determining the specific activity after incubation of the
enzyme at various temperatures. Intermediate temperatures (55°C) reduced the activity of the CP4

" Technical dossier / Section D7.6
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EPSPS protein, whereas higher temperatures (65° and 75°C) completely inactivated the protein. The
pH had less influence on the activity, only slightly lowering it at the low end of the pH range 4-11.
Studies by Kim et al. (2006) showed that the CP4 EPSPS protein is degraded during preparation of
foods such as tofu and soybean paste.

5.1.3.  Toxicology

5.1.3.1. CP4 EPSPS protein used for safety assessment

Due to the low expression level of the CP4 EPSPS protein in soybean 40-3-2 and the very difficult
task to isolate a sufficient quantity of purified protein from the GM soybean, the safety studies with
the newly expressed protein were conducted with a CP4 EPSPS protein encoded by the CP4 epsps
gene from Agrobacterium sp. strain CP4 and expressed in E. coli. The structural similarity and
physicochemical and functional equivalence of the CP4 EPSPS protein produced by E. coli to that
produced in soybean 40-3-2 was shown by N-terminal sequencing (Edman degradation), Western
analysis, mobility in SDS-PAGE, MALDI-TOF mass spectrometry, glycosylation analysis and
determination of CP4 EPSPS enzymatic activity. These studies comprehensively confirmed the
equivalence of the bacterial and the plant CP4 EPSPS proteins. Based on the identified similarity in
structure, and equivalence in physicochemistry and function between these proteins, the EFSA GMO
Panel accepts the use of CP4 EPSPS test material derived from E. coli for the degradation studies and
safety testing of the CP4 EPSPS protein present in soybean 40-3-2, as well as a reference standard in
the enzyme-linked immunosorbent assay (ELISA) to estimate CP4 EPSPS expression levels in various
tissues of soybean 40-3-2.

5.1.3.2. Toxicological assessment of expressed novel proteins soybean 40-3-2

The newly introduced gene in soybean 40-3-2 is derived from Agrobacterium sp. strain CP4. The gene
codes for a protein, CP4 EPSPS, unknown to be toxic to humans and animals, and also not known to
be an allergen. Humans and animals have a history of safe consumption of the endogenous plant
protein EPSPS, and the CP4 EPSPS protein is functionally similar to the soybean EPSPS.
Furthermore, CP4 EPSPS-expressing crops have now been consumed as food and feed over ten years
without any adverse effects being linked to the consumption. For example, around 60 % of all
soybeans consumed during the last years are estimated to contain this protein.

Bioinformatic analysis

Searches for amino acid sequence homology of the CP4 EPSPS protein expressed in soybean 40-3-2
with amino acid sequences of toxic and general proteins stored in data bases indicated significant
homology only with other EPSPS and related proteins. No sequence homology with known toxic
proteins was found.

Degradation in simulated digestive fluids

Degradation of the CP4 EPSPS protein produced in E. coli was studied in vitro by following the CP4
EPSPS enzymatic activity after incubation in simulated gastric fluid containing pepsin, and by
identifying peptide fragments using SDS-PAGE colloidal blue gel staining and Western blot analysis
(Harrison et al., 1996). The SDS-PAGE colloidal blue gel staining demonstrated that at least 98 % of
the CP4 EPSPS protein was fully degraded by pepsin-containing simulated gastric fluid of pH 2 within
15 seconds. In agreement with this finding, Western blotting showed that most of the CP4 EPSPS
protein was digested in simulated gastric fluid within the same time frame. Similarly, studies on the
function of the CP4 EPSPS protein exposed to simulated gastric fluid revealed that the enzymatic
activity was reduced by more than 90 % within 15 seconds. In studies with simulated intestinal fluid
containing pancreatin, the CP4 EPSPS protein had a half-life of less then 10 minutes as demonstrated
with Western blot analysis. At this point in time only 5 % of the enzymatic activity had been lost.
After 4.5 hours of incubation more than 91 % of the enzymatic activity was lost.
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A fast degradation of microbially-produced CP4 EPSPS protein, CP4 EPSPS extracted from soybean
40-3-2 and the protein as present in the plant when exposed to gastro-intestinal conditions has been
confirmed also in studies by independent investigators (EFSA, 2010f).

Acute toxicity testing

The applicant provided a single dose toxicity study with ten male and ten female DC-1 mice per
treatment group. A summary of the study has been published (Harrison et al., 1996). All animals
survived and there were no indications of adverse effects up to the highest dose of the CP4 EPSPS
protein tested (572 mg/kg body weight).

5.1.3.3. Toxicological assessment of new constituents other than proteins

No new constituent other than the CP4 EPSPS protein is expressed in soybean 40-3-2 and no relevant
changes in the composition of soybean 40-3-2 were detected by the compositional analysis.

5.1.3.4. Toxicological assessment of the whole GM food/feed'

Although the chemical analysis showed soybean 40-3-2 to be compositionally not different to
commercial non-GM soybean varieties (except for the newly expressed protein) and, therefore, no
animal feeding study being required for the risk assessment according to the Guidance Document
(EFSA, 2006a), the applicant referred to four rat feeding studies with the GM soybean. Two of these
were over four weeks with processed and unprocessed soybean 40-3-2, respectively. The other two
were over thirteen and fifteen weeks with processed and heat-treated soybean 40-3-2, respectively.

In the first of the two 28-day studies, CD rats of both sexes (ten animals/sex) were fed ad libitum a
diet with 24.8 % processed (dehulled, defatted and toasted) soybean meal from either event 40-3-2 or
the conventional counterpart. An additional group of animals were fed a commercial rat diet
containing dehulled soybean meal. Test animals survived and appeared healthy. The test diet neither
influenced feed consumption and body weights of the rats, nor had any significant influence on organ
weights (only liver, testes, and kidneys measured). The few findings in the histopathological
examinations at necropsy were randomly distributed among treatment groups and were commonly
observed in control animals of this rat strain in the testing laboratory.

The second 28-day study had an experimental design very similar to the first study and also used CD
rats of both sexes, but instead of feeding the animals processed soybean meal used unprocessed meal
at inclusion rates of 5 % and 10 % of the diet. Such low inclusion rates might have been required as
monogastric animals usually are not fed unprocessed soybeans due to the presence of anti-nutritive
factors in the raw bean. Ruminants tolerate the raw material as the anti-nutrients are degraded by the
rumen micro-flora. In this study test animals appeared healthy, and the diet neither influenced feed
consumption, body weight and cumulative body weight gain, nor had any significant influence on
absolute and relative organ weights (only liver, testes, and kidneys measured) in relation to the
conventional counterpart. When soybean 40-3-2 fed rats were compared with rats fed the commercial
rat feed, a slightly higher relative kidney weight was observed at a dose of 5 % soybean 40-3-2, but
not at the higher dose. As there was no difference in relative kidney weight at the higher dose, the
finding was considered incidental. Animals that received the higher dose unprocessed soybean
frequently showed darker livers, possibly related to the inclusion rate of unprocessed soybean and not
to the genetic modification. The few findings in the histopathological examinations at necropsy were
randomly distributed among all groups as in the first experiment. Since unprocessed soybean meal
contains trypsin inhibitors that can cause hypertrophy of the pancreas when soybeans are the sole
protein source (Liener and Kakade, 1980), this organ was examined histologically for all animals in
the study. No pathological lesions, but minimal to mild microscopic changes were observed in the
pancreas of animals of all groups. Thus, this characteristic was not related to the treatment with
soybean 40-3-2.
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The third study was a 90-day feeding study in Sprague-Dawley rats fed ad libitum diets with large
quantities of processed soybean 40-3-2 meal or meal from a conventional soybean (Zhu et al., 2004).
The test diets contained 30 %, 60 % or 90 % processed soybean 40-3-2 meal or 60 % conventional
soybean meal. The only deviation in feed intake and body weight was observed during the first week
in rats of both sexes fed 90 % soybean 40-3-2 meal, apparently due to the exposure to high protein
levels and not to the exposure to soybean 40-3-2. Later on in the study, there was no influence on feed
intake and body weight gain. There were no relevant differences between the test groups and the
control group regarding gross necropsy findings, haematology or urinalysis parameters. No treatment-
related adverse effects were observed in the study.

The fourth study was a 15-week rat feeding study with heat-treated soybean meal in female Brown
Norway rats and female B10A mice, aiming to study potential effects on the immune system (Teshima
et al., 2000). The heat-treated soybean meal was incorporated at a level of 30 % in the rat and mice
feed. The meals were produced from soybean 40-3-2 for the test group and from a closely related
commercial non-GM soybean for the control group. No treatment-related changes in growth, food
consumption, liver and spleen weight between rats and mice fed diets with soybean 40-3-2 and
animals fed the control soybean meal was observed. Based on presence of soybean-specific IgG and
IgE in rodent sera and histological examinations of immune-related organs, it was concluded that
soybean 40-3-2 was not more antigenic or immunogenic than commercial non-GM soybeans.

A few additional rodent feeding studies with diets containing soybean 40-3-2 are available in the peer-
reviewed scientific literature and were referred to by the EFSA GMO Panel in its Scientific Opinion
on the renewal applications for the continued marketing of soybean 40-3-2 (EFSA, 2010f). Studies
accepted after a critical analysis of their design and the test material used supports the conclusion that
soybean 40-3-2 is as safe as commercial non-GM soybean varieties. The EFSA GMO Panel concludes
that available feeding studies on experimental animals confirm that soybean 40-3-2 and products
thereof are as safe as commercial non-GM soybean varieties and their products.

5.1.4.  Allergenicity"

The strategies used when assessing the potential allergenic risk focus on the characterisation of the
source of the recombinant protein, the potential of the newly expressed protein to induce sensitisation
or to elicit allergic reactions in already sensitised persons and on whether the transformation may have
altered the allergenic properties of the modified food. A weight-of-evidence approach is
recommended, taking into account all of the information obtained with various test methods, since no
single experimental method yields decisive evidence for allergenicity (CAC, 2003; EFSA, 2006a,
2010a, 2011b).

5.1.4.1. Assessment of allergenicity of the newly expressed proteins

The CP4 epsps gene originates from Agrobacterium sp. strain CP4, a soil-borne and plant-interacting
microorganism that is not known to be allergenic. A bioinformatics-supported comparison of the
amino acid sequence of the CP4 EPSPS protein with the sequences of known allergens, gliadins, and
glutenins stored in an updated propriety database has been performed. This analysis included both
overall sequence alignments using the FASTA algorithm and searches for short identical stretches of
at least eight contiguous amino acids. No match of such short sequences of the CP4 EPSPS protein
was found to similar-sized fragments of allergenic proteins. Neither was any identity larger than 35 %
found between the entire CP4 EPSPS protein and known allergenic proteins.

As described in section 5.1.3.2., the CP4 EPSPS protein is rapidly degraded under simulated gastric
and intestinal conditions.

Several researchers have independently confirmed that soybean and food allergic subjects from the EU
and Asia do not express IgE that specifically bind the purified CP4 EPSPS protein (EFSA, 2010f).
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Based on the available data, the EFSA GMO Panel considers that it has been confirmed that the newly
expressed CP4 EPSPS protein is unlikely to be allergenic.

5.1.4.2. Assessment of allergenicity of the whole GM plant

Allergenicity of the whole crop could be increased as an unintended effect of the random insertion of
the transgene in the genome of the recipient, for example through qualitative or quantitative
modifications of the pattern of expression of endogenous proteins. However, given that equivalence
(with the exception of the introduced trait) to the conventional counterpart (A5403) was demonstrated
on the basis of extensive compositional and agronomic analysis, no increased allergenicity is
anticipated for soybean 40-3-2. Because soybean is a recognised allergenic food, the applicant
performed a comparative study on the endogenous allergens in soybean 40-3-2, its conventional
counterpart (soybean A5403), and three commercial non-GM soybean varieties, using extracts from
these soybeans and sera from soybean allergic patients (Burks and Fuchs, 1995). The study revealed
no quantitative and qualitative difference in immunoblotting reaction of sera to extract of soybean 40-
3-2 and extracts of the different comparators. The EFSA GMO-Panel agrees with the applicant that
these data indicate that the transformation generating soybean 40-3-2 has caused no change in the
allergen repertoire of soybean.

The result of the initial pre-marketing studies referred to above have recently been confirmed by
several independent investigators after the product has been on the market for some time (EFSA,
2010f). In addition, in a murine model (Balb/c mice) of IgE-mediated soybean sensitization induced
by intragastric immunization (in the presence of Cholera Toxin) with soybean extracts, Gizzarelli et al.
(2006) observed that extracts of soybean 40-3-2 induced an immunological response that was
comparable with that induced by extracts of commercial non-GM soybean varieties. The EFSA GMO
Panel concludes that the information presented confirms that the overall allergenicity of the whole
soybean 40-3-2 plant is not changed.

5.1.5.  Nutritional assessment of GM food/feed"

To substantiate that soybean 40-3-2 is as nutritious as commercial non-GM soybean varieties, as
indicated by comparable chemical composition the applicant supplied short-term feeding studies with
soybean 40-3-2 on the target animals broiler chicken, quail, swine, dairy cow and catfish (Hammond
et al., 1996). The EFSA GMO Panel considered the feeding studies on broiler chickens, swine and
catfish for the nutritional assessment of soybean 40-3-2 as compared with its conventional counterpart.
The study with dairy cattle was not accepted by the EFSA GMO Panel because of a too short duration
(three weeks only) and additional weaknesses in experimental design (Flachowsky and Aulrich, 1999).
The feeding study in quails was not considered due to its short duration (five days only).

Broiler chickens were fed starter diets containing 32.9 % processed (dehulled, defatted and toasted)
soybean meal (soybean 40-3-2 or its conventional counterpart) from day 0 to 21, and grower/finisher
diets containing 26.6 % soybean meal from day 22 to 42, when the study was terminated (Hammond
et al., 1996). In these 42 days, broilers reach a market weight of approximately 2 kg. The experimental
diets had no influence on feed intake, weight gain, feed conversion, and livability (percent live birds;
survival rate). There were also no significant difference in the performance parameters investigated
(breast muscle weight and abdominal fat pad weight; in both cases total weight and percent of body
weight) between broilers fed diets with soybean 40-3-2 and broilers fed its conventional counterpart.
Additional information on broiler chickens is available from a small feeding study in which the birds
were given a diet with 24-25 % soybean meal (Deaville and Maddison, 2005). The broilers fed
soybean 40-3-2 had as high feed intake, growth and feed conversion ratio as broilers fed control
soybean.

When giving its opinion on the renewal applications for the continued marketing of soybean 40-3-2,
the EFSA GMO Panel reviewed additional information from feeding studies by independent
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investigators in broiler chickens (EFSA, 2010f). More recently, Swiatkiewicz et al. (2010a) fed Ross
308 broiler chickens diets with 32—39 % soybean meal from soybean 40-3-2 or a commercial non-GM
soybean variety. Feed intake, growth parameters, and mortality were not different in the two groups,
and there were no statistically significant differences found in carcass parameters, organ weights, and
chemical composition of the breast muscles analysed after slaughter. The pH and water holding
capacity values of breast and thigh muscles indicated no statistically significant differences between
broilers fed diets containing soybean 40-3-2 and birds fed diets with meal of the commercial non-GM
soybean variety (Stadnik et al., 2011a). Furthermore, studies in Bovans Brown laying hens by the
same investigators showed that the laying performance, digestibility of nutrients and egg quality did
not differ between hens that received meal of soybean 40-3-2 and hens that received meal of
commercial non-GM soybean varieties in the diet (Swiatkiewicz et al., 2010b). Recombinant DNA
was not detected in internal organs, blood, muscles, excreta and eggs of examined birds.

One hundred cross-bred pigs of both sexes were for about 100 days fed diets containing about 14—
24 % (depending on age of animals) dehulled soybean meal derived from either the event 40-3-2 or its
conventional counterpart (Cromwell et al., 2002). During the feeding period the pigs grew in weight
from about 24 kg to 111 kg. No difference between treatment groups were observed for feed intake,
efficiency of feed utilisation and body weight gain, scanned backfat and longissimus area, and
calculated carcass lean percentage. The sensory characteristics of the longissimus muscles were not
influenced by treatment. The differences observed were not between pigs given the different feeds but
those expected between sexes.

Recently, Polish researchers in a similar experiment on swine found diets containing 14—18 % meal of
soybean 40-3-2 or the conventional counterpart to have no differential influence on feed utilization,
body weight, and carcass yields. Type of soybean in the diet also did not influence the quality and
chemical composition of the meat (Swiatkiewicz et al., 2011), including the pH of loin and neck
muscles and water holding capacity (Stadnik et al., 2011b). The dietary treatments had no influence on
colour parameters of the loin meat, whereas some differences were noted in the neck muscle, possibly
due to the natural heterogeneity of this primal cut. DNA fragments specific for soybean 40-3-2 could
be identified in the content of the stomach and duodenum but not further down in the gastrointestinal
tract, and in various tissues and in blood (Swiatkiewicz et al., 2011).

The original fish feeding study was performed on 300 fingerling channel catfish (Ictalurus punctatus)
of mixed sex. The study was over ten weeks with diets containing processed meal (45-47 % w/w)
(Hammond et al., 1996). There was no statistically significant difference in survival, feed conversion
ratio, and percentage weight gain between the groups receiving diets based on control soybean meal
and soybean 40-3-2 meal. Although fish receiving the diet with soybean 40-3-2 meal consumed
slightly less feed than fish fed a diet with the control soybean meal, this did not influence body
composition data. There were no differences in moisture, protein, fat or ash content among fish
regardless of dietary treatment.

In its opinion on the renewal applications for the continued marketing of soybean 40-3-2, the EFSA
GMO Panel reviewed additional information from published feeding studies on Atlantic salmon and
rainbow trout (EFSA, 2010f). Several research teams have recently reported on the dietary use of
glyphosate tolerant soybeans (soybean meal of event 40-3-2) and the fate of the transgenic DNA in
carp, Nile tilapia and Atlantic salmon. Japanese investigators found no significant difference in growth
and feed efficiency of the common carp (Cyprinus carpio) and Nile tilapia (Oreochromis niloticus)
raised on diets with the GM soybean or the corresponding conventional counterpart (Suharman et al.,
2009, 2010). The investigator analysed the muscles and blood for the CaMV 35S promoter sequence
of the event 40-3-2 and found no signal in muscles and blood of the carp (Suharman et al., 2010),
whereas a small number of muscle samples from Nile tilapia gave a positive signal for the promoter
fragment. However, the promoter fragment could not be identified the second day after switching from
diet containing soybean 40-3-2 to a diet with meal of commercial non-GM soybean varieties
(Suharman et al., 2009).
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Sissener et al. (2009a,b) performed a 7-month feeding trial with diets containing 25 % meal of
soybean 40-3-2 or its conventional counterpart in Atlantic salmon (Salmo salar) in order to study
growth, body composition, organ development, intestinal changes, haematological parameters, clinical
chemistry and lysozyme levels, and stress response. As the salmons went through the parr-smolt
transformation during the feeding experiment, samples were collected both in the freshwater- and
seawater-stages. Of the many parameters studied, only mid-intestine being smaller, plasma
triacylglycerol levels being higher, and the mucosal fold height in the distal intestine (one sampling
time of three) and mucosal fold fusion was more pronounced in fish supplied the diet with GM
soybean. No other diet-related morphological differences were found in any organs, and there was no
difference in stress response. Furthermore, proteomic profiling of liver cells from these salmons only
identified minor differences in liver protein synthesis between fish fed GM and non-GM soybean
(Sissener et al., 2010a). Sanden et al. (2011) followed the fait of soybean DNA in the intestinal tract of
the salmon. Transgenic DNA was not detected in any of the analysed intestinal organs but the multi-
copy rubisco gene was found in all segments of the intestine, for example in the vacuolar system of the
distal intestine. Feed restriction gradually cleared DNA within five days. Re-feeding revealed DNA
within two hours. Thus, it seems as feeding status regulates the appearance of DNA in various
intestinal segments. The investigators concluded that it appears as inclusions levels of 25 % GM
soybean in the fish diet does not cause any adverse effects of importance on organ morphology or
stress response compared with non-GM soybean. The lack of consistency with previous studies (see,
EFSA, 2010f) suggests that the minor differences observed might be caused by variations in the
soybean variety rather than the genetic modification per se.

The EFSA GMO Panel concludes that soybean 40-3-2 is as nutritious as commercial non-GM soybean
varieties.

5.1.6.  History of exposure to soybean 40-3-2 in Europe'’

Soybean 40-3-2 was first cultivated in the USA and Argentina in 1996, and subsequently
commercialised in Canada, Uruguay, South Africa, Brazil, Romania and Paraguay. Thus, in Romania,
soybean 40-3-2 was commercially produced between 1999 and 2006, prior to the accession to the EU
in 2007. Production of soybean 40-3-2 was rapidly adopted in many markets, but most notably in the
USA and Argentina, where current adoption rates exceed 90 % of total soybean production area.
When soybean 40-3-2 production was discontinued in Romania in 2006, it was cultivated on 84 % of
the area devoted to soybean cultivation in that country.

Based on data on import of soybean seed, soybean meal and soybean oil into the 27 countries of the
EU from five soybean 40-3-2-producing countries (Argentina, Brazil, Canada, Paraguay and the USA)
during the years 2003-2006, the applicant calculated that around 55 % of soybean seed, 61 % of
soybean meal and 54 % of soybean oil used in the EU might be based on soybean 40-3-2. It should be
noted, however, that the calculations of these figures are based on several assumptions. Because
operators in the food and feed chain in some EU Member States have made efforts to preferentially
source non-GM soybean products, the actual consumption of products derived from soybean 40-3-2 in
food and feed may vary between Member States.

Based on FAO Statistics from 1997 to 2001, the human soybean oil consumption in the EU was
calculated at 6.3-7.0 g/person/day. Assuming that 54 % of the soybean oil was derived from soybean
40-3-2, an estimated average exposure of the European consumer to products of soybean 40-3-2 would
be in the range of 3.4-3.7 g/person/day.

Animal feed is the major end use of soybean meal. The applicant calculated, based on data from 2006,
that the maximum inclusion levels (percent of the diet) of soybean 40-3-2 meal in the EU would be
21 % for broiler chickens, 18 % for pigs and 12 % for dairy cattle.
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5.1.7.  Post-market monitoring of GM food/feed

The risk assessment concluded that no data have emerged to indicate that soybean 40-3-2 is any less
safe than its conventional counterpart. In addition, soybean 40-3-2 is, from a nutritional point of view,
equivalent to commercial non-GM soybean varieties. Therefore, and in line with the then applicable
and more recent Guidance Documents (EFSA, 2006a, 2011b), the EFSA GMO Panel is of the opinion
that post-market monitoring of the GM food/feed is not necessary.

5.2. Conclusion

The CP4 EPSPS protein is quickly degraded in simulated gastric and intestinal fluids without leaving
stable peptide fragments. Bioinformatics analyses demonstrated that the CP4 EPSPS protein shows no
homology to known toxic and allergenic proteins. The CP4 EPSPS protein induced no toxicity when
administered orally to mice in an acute toxicity study.

A number of feeding studies of various lengths on laboratory rodents given processed and unprocessed
soybean 40-3-2 in the diet indicated no toxicity related to the genetic modification. Whole-product
testing with sera from soy-allergic patients shows that the overall allergenicity of soybean 40-3-2 is
not different from that of the conventional counterpart. Feeding studies on broiler chickens, laying
hens, rabbits, goat, swine, catfish, carp, Nile tilapia, Atlantic salmon and rainbow trout show that
soybean 40-3-2 is as nutritious as the conventional counterpart.

The EFSA GMO Panel is of the opinion that soybean 40-3-2 is as safe as its conventional counterpart
and commercial non-GM soybean varieties, and considers that no additional animal safety or
nutritional studies are needed.

6. ENVIRONMENTAL RISK ASSESSMENT AND RISK MANAGEMENT STRATEGIES

6.1. Evaluation of relevant scientific data

The scope of application EFSA-GMO-NL-2005-24 covers cultivation of soybean 40-3-2. Considering
the intended uses of soybean 40-3-2, the environmental risk assessment is concerned with potential
direct and indirect environmental effects of the cultivation and the spread of the GM plant into non-
cultivated environments. As this EFSA GMO Panel Scientific Opinion also updates its previous safety
evaluation on the continued marketing of: (1) food containing, consisting of, or produced from
soybean 40-3-2; (2) feed containing, consisting of, or produced from soybean 40-3-2; and of (3) other
products containing or consisting of soybean 40-3-2 (EFSA, 2010f), indirect exposure through manure
and faeces from animals fed soybean 40-3-2 is also considered.

The EFSA GMO Panel considered the following issues in the environmental risk assessment
submitted by the applicant: (1) changes in plant fitness due to the genetic modification; (2) potential
for gene transfer and its consequences; (3) interactions between the GM plant and target organisms;
(4) interactions between the GM plant and non-target organisms; (5) effects on animal and human
health; (6) interactions with biogeochemical processes and the abiotic environment; (7) impacts of the
specific cultivation, management and harvesting techniques; and (8) risk management strategies
(including post-market environmental monitoring).

The DE CA provided EFSA with its report on the environmental risk assessment of soybean 40-3-2
(dated 9 September 2008) on 3 October 2008 in line with Articles 6.3(c) and 18.3(c) of Regulation
(EC) No 1829/2003. The report on the environmental risk assessment of the DE CA is provided in
Annex H of the EFSA Overall Opinion, and has been considered throughout this EFSA GMO Panel
Scientific Opinion.
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6.2. Environmental risk assessment'®

6.2.1.  Changes in plant fitness due to the genetic modification'’

A series of field trials with soybean 40-3-2 was conducted by the applicant at several locations in
representative soybean growing areas in the USA and Puerto Rico (1991-1994), Argentina (1993-1994),
Canada (1993-1994)'® and in the EU (France (1994)", Ttaly (1994, 1996 and 1997)*) to compare the
agronomic performance and field characteristics of soybean 40-3-2 with its comparators. Information
on phenotypic and agronomic characteristics of soybean 40-3-2 and its comparators was generated to
compare their growth habit, vegetative vigour and reproduction characteristics. Several endpoints
related to growth habit, vegetative growth, reproduction, and yield and grain characteristics were
measured. The EFSA GMO Panel evaluated this dataset previously (EFSA, 2010f), and concluded that
“no meaningful differences between soybean 40-3-2 and its conventional counterpart were identified,
except the expected difference in tolerance to glyphosate herbicides”, and that the field trial data did
not show “changes in plant characteristics that indicate altered fitness and invasiveness of GM
soybean 40-3-2 compared to its conventional counterpart, except in the presence of glyphosate
herbicides”.

Following a request for clarification from the EFSA GMO Panel, the applicant provided additional
data from agronomic and phenotypic field trials performed at four locations in representative soybean
growing areas in Romania during the growing season of 2005.*' A randomised complete block design
with three replications was used in the field trials. The comparators used in the Romanian field trials
consisted of the conventional counterpart Dekabig, a conventional soybean with a genetic background
similar with soybean 40-3-2 with the exception of the glyphosate tolerance trait, and ten reference
soybean varieties. Soybean 40-3-2 and the comparators received the same conventional herbicide
treatments.

In the Romanian 2005 field trial data, a number of parameters (i.e., plant height, lodging, grain
moisture, weight of 100 seeds) showed statistically significant differences in the across-location
comparisons between soybean 40-3-2 and its conventional counterpart. These differences were not
consistently observed in each location, and were not considered biologically meaningful with respect
to persistence and invasiveness potential, as the range of values for agronomic and phenotypic
characteristics fell within the range of values observed in the reference soybean varieties used in the
2005 field trials. No visually observable response to naturally occurring insects, diseases and/or
abiotic stressors recorded during the growing season provided any indication of altered stress
responses of soybean 40-3-2 as compared with its conventional counterpart.

After commercial introduction of soybean 40-3-2 in North America, various research groups have
published data on yield, height and glyphosate tolerance (Delannay et al., 1995; Elmore et al.,
2001a,b), as well as data on: susceptibility of soybean 40-3-2 to insect pests (Morjan and Pedigo,
2002; McPherson et al., 2003); nematode damage (Koennig, 2002; Yang et al., 2002); and diseases,
including resistance to fungal pathogens (Lee et al., 2000; Sanogo et al., 2000, 2001; Harikrishnan and
Yang, 2002; Mueller et al., 2003; Njiti et al., 2003). These data contribute to the conclusion that the
characteristics of soybean 40-3-2 do not differ from those of conventional soybean varieties, except
for soybean 40-3-2 giving a slightly reduced yield (Elmore et al., 2001a), but which is still within the
range in yield of conventional soybean varieties, and being glyphosate tolerant as a consequence of the
newly introduced trait.

It is considered very unlikely that the establishment, spread and survival of soybean 40-3-2 would be
increased due to the herbicide tolerance trait. This trait can only be regarded as providing a potential
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selective advantage to soybean 40-3-2 when glyphosate-based herbicides are applied. Moreover, it is
considered very unlikely that soybean 40-3-2 plants or their progeny will differ from conventional
soybean varieties in their ability to survive as volunteers until subsequent seasons, or to establish feral
populations under European environmental conditions (section 6.2.2.2). Soybean is highly
domesticated and generally unable to survive in the environment without management intervention
(Bagavathiannan and Van Acker, 2008). Seed-mediated establishment of soybean and its survival
outside of cultivation is rare in spite of extensive cultivation in many countries and accidental seed
dispersal. Neither the pods, nor the seeds, have morphological characteristics that would facilitate
animal transport (OECD, 2000). Soybean seeds rarely display any dormancy characteristics and only
under certain environmental conditions grow as volunteers in the year following cultivation (OECD,
2000; Yoshimura et al., 2011).

The survival of soybean is limited by a combination of: low competitiveness; absence of a dormancy
phase; and susceptibility to plant pathogens, herbivores and cold climatic conditions. In soybean
fields, seeds do not usually survive during the winter due to predation, rotting and germination
resulting in death, or due to management practices prior to planting the subsequent crop (Owen, 2005).
Soybean plants are only winter hardy in regions with mild winters, and in those situations soybean
seeds remaining in the field after harvest can germinate and grow. In case they should establish,
volunteers do not compete well with the following crop in the rotation, and can easily be controlled
mechanically or chemically (OECD, 2000). While soybean 40-3-2 volunteers occurring in cultivated
areas will be tolerant to glyphosate, they are normally controlled by current agricultural practices,
including the use of selective herbicidal active ingredients and/or cultivation techniques (Owen, 2005).%

Despite cultivation for decades, soybean plants do not occur outside cultivated or in disturbed land in
Europe. In addition to the data presented by the applicant, the EFSA GMO Panel is not aware of any
scientific report of increased establishment and spread of soybean 40-3-2 and any change in survival
(including over-wintering), persistence and invasiveness capacity. Because the general characteristics
of soybean 40-3-2 are unchanged, herbicide tolerance is not likely to provide a selective advantage
outside of cultivation in Europe.

Since soybean 40-3-2 has no altered agronomic and phenotypic characteristics, except for the
herbicide tolerance, the EFSA GMO Panel is of the opinion that the likelihood of unintended
environmental effects due to the establishment and survival of soybean 40-3-2 will be no different to
that of conventional soybean varieties.

The conclusion of the EFSA GMO Panel is consistent with that of the DE CA. The DE CA considered
that “experience gained during the commercial cultivation of soybean 40-3-2 in numerous parts of the
world supports the conclusion that soybean 40-3-2 is equivalent to traditional soybean in its
phenotypic and agronomic characteristics and shows no evidence for any change with respect to the
ability to survive, reproduce, and disperse”. Therefore, the DE CA concluded that “the potential of
persistence, dispersal, and invasiveness of the genetically modified plants is not different from
traditionally bred soybeans” (sections 5.3.5 and 6.1 of the environmental risk assessment report of the
DE CA).

6.2.2. Gene transfer

The EFSA GMO Panel evaluated the potential for horizontal and vertical gene flow of soybean 40-3-
2, as well as the potential environmental consequences of such gene transfer. A prerequisite for any
gene transfer is the availability of pathways for the transfer of genetic material, either through
horizontal gene transfer of deoxyribonucleic acid (DNA), or vertical gene flow via the dispersal of
pollen and seed.

22 Additional information received on 20/06/2007 / Question 4 / Pages 6-8
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6.2.2.1. Plant to bacteria gene transfer and its consequences™

Bacteria are capable of exchanging genetic material directly between each other and even across
species boundaries using different mechanisms such as conjugation, transduction or natural
transformation. DNA from plants, including fragments or full sequences of the recombinant genes of
GM plants, could hypothetically be acquired by bacteria through horizontal gene transfer. After initial
horizontal gene transfer from plants to bacteria, the acquired genes may be further spread to other
bacterial strains or species.

Current scientific evidence indicates that the transfer of genes derived from GM plants into bacteria
and their stable integration, either does not occur or, if it has occurred, it has been below the limit of
detection in all the studies performed (see Keese, 2008; EFSA, 2009a and references therein; Brigulla
and Wackernagel, 2010; Ma et al., 2011; Townsend et al., 2012). The main barriers for horizontal gene
transfer from plants to bacteria are the lack of efficient mechanisms of integration of unrelated
chromosomal DNA and the limited potential for positive directional selection of the acquired
recombinant gene-encoded traits.

The exposure of bacteria to the recombinant DNA fraction of soybean 40-3-2, the barriers limiting
horizontal gene transfer, and the impact of hypothetical horizontal gene transfer in receiving
environments are described below.

The probability and frequency of horizontal transfer of plant DNA (including the recombinant DNA
fraction) to exposed bacteria is determined by: (1) the concentration and quality of plant DNA
accessible to bacteria in receiving environments; (2) the presence of bacteria with a capacity to
develop competence for natural transformation, i.e., to take up extracellular DNA; (3) the ability for
genetic recombination by which the plant DNA can be incorporated and thus stabilised in the bacterial
genome (including chromosomes or plasmids); (4) the expression and the function of the protein in the
bacterial recipient; and by (5) the selective advantage provided by the acquired recombinant gene-
encoded traits.

The release and low-level temporal persistence of gene-sized plant DNA fragments is expected in
environments where crops are grown and in gastrointestinal systems after consumption (EFSA, 2009a;
Rizzi et al., 2012). The scope of this application is for cultivation. Therefore, the main exposure to
DNA would occur in agricultural soils. As this EFSA GMO Panel Scientific Opinion also updates its
previous safety evaluation on the continued marketing of: (1) food containing, consisting of, or
produced from soybean 40-3-2; (2) feed containing, consisting of, or produced from soybean 40-3-2;
and of (3) other products containing or consisting of soybean 40-3-2 (EFSA, 2010f), exposure to DNA
in gastrointestinal systems is also considered.

Bacteria in the digestive tract of humans, domesticated animals, and other animals feeding on soybean
40-3-2 will be exposed to low levels of fragmented products of the ingested DNA, including the
recombinant genes (section 5.1.3). DNA is a component of many food and feed products derived from
soybean, but becomes substantially degraded during food/feed processing, and in the process of
digestion in the mammalian gastrointestinal tracts (Jonas et al., 2001; van den Eede et al., 2004;
Ramessar et al., 2007). Due to its substantial degradation in the digestive tract, full-length genes from
plants will rarely be detectable in the large intestine or in faeces of mammals (EFSA, 2009a and
references therein).

Bacteria in soil environments will be exposed to extracellular DNA released from plant cells
throughout and after the growing season (reviewed by Levy-Booth et al., 2007). During plant growth,
free plant DNA may originate from sloughed off root cap cells (Hawes, 1990; de Vries et al., 2003) or
necrotic root tissue infected by pathogens (Polverari et al., 2000; Kay et al., 2002). Pollen release at
anthesis falling onto the soil surface (de Vries et al., 2003; Webster et al., 2008) and DNA release
from decomposing plant residue remaining in agricultural areas after harvest, especially when

2 Technical dossier / Section D6
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incorporated into the soil during tillage operations (Widmer et al., 1997; Ceccherini et al., 2003;
Stotzky, 2004), can also contribute to the presence of plant DNA in soil later during the growing
season. However, the vast majority of plant DNA is expected to be degraded shortly after harvest by
plant and microbial DNases in the soil environment. Therefore, plant DNA is considered a transient
component of the total DNA pool in soil (Levy-Booth et al., 2007; Gulden et al., 2008). For instance,
Gulden et al. (2008) did not observe accumulation of the epsps gene in the soil environment upon
repeated cultivation of Roundup Ready maize (event 39T67). While adsorption to soil particles,
particularly clay, can slow down DNA degradation, the vast majority will be degraded shortly after
harvest. It can therefore be concluded that the presence of extracellular DNA fragments (including the
CP4 epsps gene of soybean 40-3-2) in gastrointestinal tracts, soil or other environments is time-limited
and that it is mainly present as short fragments at relative low concentrations.

Several bacterial species with the potential to develop competence for natural transformation (take up
and recombine with extracellular DNA) belong to the common gut microbial community (Rizzi et al.,
2008, 2012; EFSA, 2009a). However, competence development and transformation of such bacteria
with genomic DNA of plants has not been observed in the lower gastrointestinal tract even with
optimised model systems providing a selective advantage (Nordgard et al., 2007; EFSA, 2009a; Rizzi
et al., 2012). In contrast, some studies have shown that introduced bacteria can be naturally
transformed in the oral cavity of humans and animals (Duggan et al., 2000, 2003; Mercer et al.,
1999a,b, 2001; Rizzi et al., 2012). Once the recombinant DNA is taken up, it must integrate into the
recipient genome to persist during host replication. The likelihood of gene integration is influenced by
the context (i.e., the surrounding/neighbouring sequences) of the recombinant gene(s) in the plant
genome (EFSA, 2009a).

Homologous recombination efficiently facilitates integration of non-mobile, chromosomal DNA
fragments into bacterial genomes (see EFSA, 2009a and references therein). This process depends on
the presence of stretches of identical DNA sequences between the recombining DNA molecules. In
addition to substitutive recombination events, where only the homologous genes are replaced,
homologous recombination can also facilitate the insertion of non-homologous DNA sequences into
bacterial genomes (additive recombination) if the flanking regions share sufficient sequence similarity.

The CP4 epsps gene in soybean 40-3-2 is derived from Agrobacterium strain CP4, and theoretically
contains sufficient DNA similarity for homologous recombination to take place in bacterial genomes
already containing similar genes. In addition, the nos terminator sequence in soybean 40-3-2, which
has been derived from A.tumefaciens, theoretically contains sufficient DNA similarity for single
homologous recombination to take place in bacteria carrying the nos gene.

In addition to homology-based recombination processes, non-homologous recombination events, that
do not require the presence of DNA similarity between the recombining DNA molecules, are also
theoretically possible. Non-homologous recombination has rarely been described in bacteria. In one
study, the transformation rates for non-homologous recombination-based gene acquisitions were 10'-
fold lower than for homologous recombination-based gene acquisitions (de Vries et al., 2004; Hiilter
and Wackernagel, 2008; EFSA 2009b). Non-homologous recombination events have not been
detected in studies that have exposed bacteria to high concentrations of DNA from GM plants (see
EFSA 2009b). Non-homologous recombination scenarios for the CP4 epsps gene in soybean 40-3-2
are therefore not further considered here.

Expression of the acquired DNA is considered a prerequisite to produce a risk-relevant change in the
phenotype of the transformed bacteria. If the CP4 epsps cassette from soybean 40-3-2 is transferred to
bacterial cells, the expression of the CP4 epsps gene cannot be excluded because the P-e35S promoter
(section 3.1.1) has been shown to be functional in some bacteria (Assaad and Signer, 1990; Lewin et
al., 1998; Jacob et al., 2002). Therefore, the EFSA GMO Panel takes into account that expression
might occur in some bacterial cells.
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Bacterial communities are continually exposed to a high diversity of DNA sources in the environment.
Therefore, a positive directional selection is considered to be required for rare horizontal gene transfer
events to become biologically meaningful in the risk assessment.

The horizontal gene transfer event hypothesised above is not likely to be maintained in bacterial
populations in the gastrointestinal tract of mammals due to the lack of selective advantage for rare
bacterial recipients, provided they would be able to express the hypothetically acquired CP4 epsps
gene. The overall exposure level of environmental bacterial communities to the soybean 40-3-2 CP4
epsps gene must be seen in the context of the natural occurrence and level of exposure to other sources
of similar genes to which bacterial communities are continually exposed. The use of glyphosate could
generate transiently selective conditions to favour growth of soil bacteria with glyphosate tolerant
EPSPS. Epsps like-genes encoding for glyphosate tolerant enzymes are already present in various
bacterial genera and species in the environment (e.g., Agrobacterium, Ochrobactrum, Pseudomonas
putida). Therefore, no novel selective advantage that could not be conferred by natural bacteria is
anticipated for hypothetical bacterial recipients expressing the CP4 epsps gene.

The unlikelihood of functional gene acquisition by double homologous recombination, the wide
environmental presence of genetically diverse natural variants of the epsps genes, and the absence of
an identified plausible selective advantage, except in the presence of glyphosate suggest that the
recombinant DNA of soybean 40-3-2 will not transfer and establish in the genome of bacteria in the
human and animal digestive tract or in the environment. In the theoretical case of horizontal transfer of
the CP4 epsps gene to bacteria, no novel property would be introduced into soil bacterial communities
as epsps-like genes would already be present.

In its evaluation, the EFSA GMO Panel did not identify properties with the inserted DNA in soybean
40-3-2 that would change its likelihood of horizontal transfer compared with other plant genes. A
plausible and novel selective advantage of hypothesised horizontal transfer of the recombinant gene
(CP4 epsps) to bacteria has not been identified. Therefore, the EFSA GMO Panel concludes that the
recombinant DNA in soybean 40-3-2 does not represent an environmental risk in relation to its
potential for horizontal transfer to bacteria.

The conclusion of the EFSA GMO Panel is consistent with that of the DE CA. The DE CA concluded
that “the possibility of gene transfer from the genetically modified soybean 40-3-2 to microorganisms
and its consequences is not regarded as a safety concern” (section 6.2.2 of the environmental risk
assessment report of the DE CA).

6.2.2.2. Plant to plant gene transfer and its consequences™

Soybean is an annual almost completely self-pollinating crop in the field which has a percentage of
cross-pollination usually lower than 1% (Weber and Hanson, 1961; Caviness, 1966; Ahrent and
Caviness, 1994; Ray et al., 2003; Lu, 2005; Yoshimura et al., 2006; Abud et al., 2007).25 Soybean
pollen dispersal is limited because the anthers mature in the bud and directly pollinate the stigma of
the same flower (Caviness, 1966; OECD, 2000). Pollination and fertilisation are usually accomplished
before the flower opens. However, cross-pollination rates as high as 6.3 % have been reported for
closely spaced plants (Ray et al., 2003), suggesting the potential of some within-crop gene flow in
soybean. Data indicated that cross-pollination rates vary significantly depending upon: the soybean
variety; flower synchrony; environmental conditions; experimental design; and presence of pollinators
(Abrams et al., 1978; Gumisiriza and Rubaihayo, 1978; Kikuchi et al., 1993; Ahrent and Caviness,
1994; Ray et al., 2003; Lu, 2005). Pollinators such as honeybees are thought to mediate pollination,
though soybeans are not as attractive to insects as many other plants (Jaycox, 1970; Erickson, 1975a,b,
1984; Abrams et al., 1978; Erickson et al., 1978; Ortiz-Perez et al., 2006, 2008).26 Based on field trial
data and a wind tunnel experiment, Yoshimura (2011) concluded that wind-mediated pollination
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appears to be negligible, as little airborne pollen was observed in and around a soybean field. Most
cross-pollination events occur within a few meters of the pollen source, and decrease rapidly with
increasing distance from the pollen source (Caviness, 1966; Yoshimura et al., 2006; Abud et al.,
2007).

The EFSA GMO Panel does not consider pollen dispersal and consequent cross-pollination as
environmental hazards in themselves, and is primarily concerned with assessing the environmental
consequences of transgene flow on ecosystems by considering the spread and fitness of hybrids and
backcross progeny, as well as exposure to non-target organisms.

The genus Glycine is divided into two distinct subgenera: Glycine and Soja. Soybean belongs to the
subgenus Soja. The subgenus Glycine contains 16 perennial wild species, whereas the cultivated
soybean, Glycine max, and its wild and semi-wild annual relatives, Glycine soja and Glycine gracilis,
are classified as members of the subgenus Soja (OECD, 2000). Due to the low level of genomic
similarity among species of the genus Glycine, Glycine max can only cross with other members of
Glycine subgenus Soja: species of the subgenus Soja are capable of hybridising and the hybrid seed
that is produced can germinate normally and produce plants with fertile pollen and seed (Hymowitz et
al., 1998; Abe et al., 1999; Nakayama and Yamaguchi, 2002; Lu, 2005; Mizuguti et al., 2009, 2010).
Glycine soja and Glycine gracilis are indigenous to China, Taiwan, Korea, Japan, Far East Region of
Russia, Australia, the Philippines and South Pacific, and they have not been reported in other parts of
the world where the cultivated soybean is grown (Dorokhov et al., 2004; Lu, 2005).

Theoretically, seeds originating from the cross-pollination of certain sexually compatible wild
relatives can mediate the potential spread and establishment of hybrid and backcross progeny
(Wilkinson et al., 2003; Morales and Traveset, 2008; Devos et al., 2009a). However, in the EU, there
are no sexually cross-compatible wild relatives with which soybean can hybridise and form backcross
progeny (OECD, 2000). The only recipient plants that can be cross-fertilised by soybean are other
conventional soybean varieties. Therefore, the plant to plant gene transfer from soybean is restricted to
cultivated soybean in the EU. Since the molecular analysis and food/feed safety evaluation did not
raise safety concerns (sections 3 to 5; EFSA, 2010f), the EFSA GMO Panel does not consider cross-
pollination in soybean an environmental risk, but an agricultural management and coexistence issue
(Devos et al., 2009b) that is not within its remit.

Seed-mediated establishment of soybean and its survival outside of cultivation is rare in spite of
extensive cultivation in many countries and accidental seed dispersal. Neither the pods, nor the seeds,
have morphological characteristics that would facilitate animal transport (OECD, 2000). Soybean
seeds rarely display any dormancy characteristics and only under certain environmental conditions
grow as volunteers in the year following cultivation (OECD, 2000; Yoshimura et al., 2011). Even in
soybean fields, seeds usually do not survive during the winter due to predation, rotting, germination
resulting in death, or due to management practices prior to planting the subsequent crop (Owen, 2005).
The occurrence of GM soybean plants outside cropped areas has not been observed (i.e., Badea et al.,
2006; Kim et al., 2006; Lee et al., 2009). The survival of soybean outside cultivation in Europe is
limited by a combination of: low competitiveness; absence of a dormancy phase; and susceptibility to
plant pathogens, herbivores and cold climatic conditions. Furthermore, since these general
characteristics are unchanged in soybean 40-3-2, it is considered very unlikely that soybean 40-3-2 or
its progeny will differ from conventional soybean varieties in their ability to persist as volunteers, or to
establish feral populations under European environmental conditions. The herbicide tolerance trait is
not likely to provide selective advantages outside cultivation or other areas where glyphosate-based
herbicides could be applied in Europe. Therefore, as for any other conventional soybean varieties, GM
soybean plants are not likely to establish feral populations under European environmental conditions.

In conclusion, as discussed in section 6.2.1, soybean 40-3-2 has no altered agronomic and phenotypic
characteristics that would lead to enhanced survival, establishment or invasiveness in natural, semi-
natural or cultivated environments, except in the presence of glyphosate-based herbicide. Therefore,
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the EFSA GMO Panel is of the opinion that the likelihood of unintended environmental effects as a
consequence of spread of genes from soybean 40-3-2 is considered to be extremely low.

The conclusion of the EFSA GMO Panel is consistent with that of the DE CA on soybean 40-3-2. The
DE CA concluded that “the possibility of gene transfer from the genetically modified soybean 40-3-2
is assessed as not being any different from traditionally bred soybeans” (section 6.2.2 of the
environmental risk assessment report of the DE CA).

6.2.3.  Interactions of the GM plant with target organisms?’

Potential effects on target organisms due to the expression of the CP4 EPSPS protein were not
considered an issue by the EFSA GMO Panel, nor by the DE CA and most Member States, because
the protein does not interact with any specific target organisms. The CP4 EPSPS protein renders
soybean 40-3-2 tolerant to the herbicidal active substance glyphosate, allowing direct application of
glyphosate-based herbicides during cultivation. Glyphosate has a broad spectrum of target plant
species, and potential impacts of the specific cultivation, management and harvesting techniques are
considered in section 6.2.7.

6.2.4. Interactions of the GM plant with non-target organisms*

The potential of soybean 40-3-2 to have direct or indirect adverse effects on non-target organisms,
their ecological functions (and related ecosystem services), such as pollination, biological control or
decomposition (Sanvido et al., 2009; Arpaia, 2010), was evaluated by the EFSA GMO Panel. This
evaluation covers the assessment of potential adverse environmental effects on non-target organisms
due to intended and unintended changes in the GM plant (e.g., Hjdltén et al., 2007; Desneux et al.,
2010; Garcia-Alonso, 2010; Raybould et al., 2010; Arpaia et al., 2011). Intended changes in the GM
plant are those that fulfil the original objectives of the genetic modification, whereas unintended
changes are defined as consistent differences between the GM plant and its appropriate comparator,
which go beyond the primary intended changes of introducing the transgene(s) (EFSA, 2010d.e).
These changes may have consequences for the environment, and it is the potential adverse nature of
these consequences that requires assessment. The EFSA GMO Panel follows two distinct yet
complementary approaches for the risk assessment of potential adverse effects on non-target
organisms (EFSA, 2010d,e).

6.2.4.1. Adverse effects on non-target organisms due to potential unintended changes in soybean 40-
3-2

Based on the phenotypic characterisation of soybean 40-3-2 and compositional and nutritional
analyses, the applicant considered that the genetic modification does not have any unanticipated
effects on characteristics of soybean 40-3-2 that might impact non-target organisms.

The molecular characterisation of the DNA insert and flanking regions of soybean 40-3-2 did not
indicate unintended changes due to the insertion (section 3). Moreover, no biologically relevant
differences in the composition of key analytes or agronomic and phenotypic characteristics were
identified between soybean 40-3-2 and its conventional counterpart (EFSA, 2010f).

In order to conclude reliably on the occurrence of adverse effects on non-target organisms due to
unintended changes in a GM plant, applicants should consider and collate all the information available
from a number of sources, using a weight-of-evidence approach. Data sources relevant to plant-
environment interactions are always necessary to support the possible exclusion of unintended
changes. The EFSA GMO Panel considers that data on plant-non-target organism interactions provide
an additional indication on the occurrence of unintended changes in the GM plant (EFSA, 2010d,e).
For soybean 40-3-2, the EFSA GMO Panel therefore requested the applicant to provide in planta
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[event-specific] data on the main functional groups of non-target organisms (predators, pollinators and
herbivores) that are exposed either directly or indirectly to soybean.

Following the request of the EFSA GMO Panel, the applicant reviewed higher-tier studies conducted
with soybean 40-3-2 in the EU (Badea et al., 2006) and the USA (Buckelew et al. 2000; Bitzer et al.,
2002; Jasinski et al., 2003; McPherson et al., 2003; Jackson and Pitre, 2004b,c).29 Based on these
studies, the applicant concluded that there are no indications of altered interactions between soybean
40-3-2 and predators and herbivores.

The studies on non-target organisms, supplied by the applicant, showed no adverse effects of soybean
40-3-2 on predators, herbivores and decomposers. The EFSA GMO Panel notes that the studies
provided or reviewed by the applicant differ in quality in terms of experimental design and statistical
power, and therefore are not equally informative to the evaluation of the environmental risk
assessment of soybean 40-3-2. Based on the evidence provided by the applicant and relevant scientific
literature on soybean 40-3-2, the EFSA GMO Panel concludes that there are no indications of the
occurrence of adverse effects on non-target predators, herbivores and decomposers due to potential
unintended changes in soybean 40-3-2.

With regard to pollinators, the original application contained one greenhouse study in which the
interaction between the honeybee species Apis mellifera® and a different GM crop expressing a
similar trait (maize NK603) was assessed. A. mellifera was selected as representative of potentially
exposed pollinators. Both the DE CA and EFSA GMO Panel considered the honeybee study was of
inadequate quality and provided no useful evidence on which to conclude. Further, the EFSA GMO
Panel reiterates that, since unintended effects are to a large extent event specific, data from other
events or from similar events in other plant species carry little weight in supporting an application
(EFSA, 2010d,e). The DE CA and the EFSA GMO Panel therefore requested further information
and/or in planta data on four separate occasions, in order to be able to conclude on the occurrence of
adverse effects on pollinators due to potential unintended changes in soybean 40-3-2.

In response, the applicant noted: (1) that exposure of honeybees to pollen from soybean flowers is
limited; and that (2) the extensive cultivation of soybean 40-3-2 outside Europe for 15 years had
established a ‘history of safe use’. Regarding exposure, the EFSA GMO Panel concurs that soybean
flowers attract relatively few honeybees and that the level of exposure of honeybees to soybean 40-3-2
will be low. Soybean anthers are enclosed within the flower, so that the potential for pollination by
honeybees is reduced. The attractiveness of soybean flowers to honeybees, the quantity of nectar
produced and the level of cleistogamy of soybean flowers are highly variable, and depend upon the
plant variety. Factors such as climate, soil characteristics and the proximity of apiaries to the
cultivated field, also influence the attractiveness and/or receptiveness of soybean flowers to
honeybees, as well as the frequency of honeybee visits. However, the EFSA GMO Panel considers
that some exposure is possible, despite the low attractiveness of soybean plants compared with many
other plants. Evidence indicates that seed set can be improved significantly when honeybees visit
soybean flowers (Jaycox, 1970; Erickson, 1975a,b, 1984; Abrams et al., 1978; Erickson et al., 1978;
Chiari et al., 2005; Ortiz-Perez et al., 2006, 2008). Chiari et al. (2011) recently confirmed that
Africanised honeybees can increase gene flow from GM soybean to conventional soybean varieties
significantly (up to 1.6 %) under field plot conditions.

During the extensive cultivation of soybean 40-3-2 for several years in different locations worldwide,
there have been no reports of adverse effects on pollinators, and so the EFSA GMO Panel considers
the likelihood of such unintended effects potentially resulting from unintended changes of soybean 40-
3-2 as very low. However, no event-specific data on plant-pollinator interactions were provided by the
applicant. The EFSA GMO Panel considers that these data are essential for the environmental risk
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assessment, and therefore scientific uncertainties pertaining to the occurrence of adverse effects on
pollinators due to potential unintended changes in soybean 40-3-2 remains. The EFSA GMO Panel
notes the proposal of the applicant to conduct post-market studies during which exposure of honeybees
to soybean 40-3-2 will be observed for a period of two years (see section 6.3).

In summary, since there are no indications of altered interactions between soybean 40-3-2 and
predators, herbivores and decomposers, the EFSA GMO Panel considers trait-specific information
appropriate to assess whether soybean 40-3-2 poses a risk to non-target organisms. The assessment of
potential adverse effects on non-target organisms due to the expression of the CP4 EPSPS protein is
described in section 6.2.4.2. However, the EFSA GMO Panel notes that scientific uncertainty
pertaining to the occurrence of adverse effects on pollinators due to potential unintended changes in
soybean 40-3-2 remains, as no event-specific data on plant-pollinator interactions were provided by
the applicant.

The conclusion of the EFSA GMO Panel is consistent with the evaluation carried out by the DE CA.
The DE CA recommended that “the applicant shall carry out a field study to confirm the absence of
unintended effects on non-target organisms in the EU with placing soybean 40-3-2 on the market. The
design of such a study should be of a quality to allow appropriate scientific assessment as proposed in
the application” (section 8 of the environmental risk assessment report of the DE CA).

6.2.4.2. Adverse effects on non-target organisms due to the expression of the CP4 EPSPS protein

Based on the mode of action of the CP4 EPSPS protein and the history of safe use of soybean 40-3-2
and other glyphosate tolerant crops, it is unlikely that the expression of this protein in glyphosate
tolerant crops will cause direct adverse effects on non-target organisms (see e.g., EFSA, 2009b for
maize NK603; CERA, 2010; EFSA, 2011e for maize MON 88017). The CP4 EPSPS protein shares no
significant homology with known toxic proteins (section 4; EFSA, 2010f) and is homologous with the
wild-type CP4 EPSPS protein, which is ubiquitous in plants and microorganisms (Calacob et al.,
2004; CERA, 2010).

The applicant noted that the probability of direct adverse effects of soybean 40-3-2 on non-target
organisms due to the expression of the CP4 EPSPS protein is very low, as no biologically relevant
differences in the composition of key analytes or agronomic characteristics were identified between
soybean 40-3-2 and its conventional counterpart, and because the molecular characterisation of the
DNA insert and flanking regions of soybean 40-3-2 did not raise safety concerns (section 4; EFSA,
20101).

The applicant provided and referred to several lower-tier studies performed either with the purified
CP4 EPSPS protein or with CP4 EPSPS-containing plant material, as well as higher-tier studies, in
order to confirm the lack of acute toxicity of the CP4 EPSPS protein to: predators such as the green
lacewing Chrysoperla carnea’' and the big-eyed bug Geocoris punctipes (Jackson and Pitre, 2004a);
pollinators such as the honeybee species A. mellifera®®; decomposers such as the springtail species
Folsomia candida®, the earthworm species Eisenia fetida*; and herbivores such as aphids™, the green
cloverworm Hypena scabra (Morjan and Pedigo, 2002), the Colorado potato beetle*® and the European
corn borer.”” Harrison et al. (1996) did not report adverse effects on mice after exposure to CP4
EPSPS-containing diet. In its application, the applicant also discussed higher-tier studies conducted
with soybean 40-3-2 in the EU (Badea et al., 2006) and the USA (Buckelew et al. 2000; Bitzer et al.,
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2002; Jasinski et al., 2003; McPherson et al., 2003; Jackson and Pitre, 2004b,c), or with maize NK603
(Rosca, 2004; Reyes, 2005; Rodriguez et al., 2006; Schier, 2006) to confirm that the exposure of
several non-target organisms to CP4 EPSPS-expressing crops poses no potential hazard, supporting
conclusions of lower-tier studies. The EFSA GMO Panel notes that the studies provided or reviewed
by the applicant differ in quality in terms of experimental design, statistical power, representativeness
of test species, and therefore are not equally informative to the evaluation of the environmental risk
assessment of soybean 40-3-2.

Available evidence indicated no adverse effects on different types of non-target organisms due to the
expression of the CP4 EPSPS protein in glyphosate tolerant crops. For instance, in their recent lower-
tier study, Hendriksma et al. (2012) confirmed the lack of insecticidal effects of the CP4 EPSPS
protein on developing honeybee larvae: even at a test concentration of 6.4 nug/10 pL. of diet, survival
rates remained unaffected. The EFSA GMO Panel notes that soybean 40-3-2 and other glyphosate
tolerant crops have been cultivated extensively in Argentina, Brazil, Canada, Mexico, Paraguay, USA
and elsewhere for several years, and is not aware of any reports of direct effects on non-target
organisms due to the expression of the CP4 EPSPS protein. Recent publications confirmed that there is
no evidence that glyphosate tolerant crops have a direct effect on biological diversity or species
abundance within cropped