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SUMMARY INFORMATION FORMAT FOR PRODUCTS CONTAINING

GENETICALLY MODIFIED HIGHER PLANTS (GMHPs)

A. GENERAL INFORMATION

1. Details of notification

a) Member State of notification: Belgium

b) Notification number: C/BE/98/01

c) Name of the product (commercial and other names):

The product consists of or comprises soybean grain derived from transformation events A2704-12 and

A5547-127 and all possible derivatives of these transformation events with soybean lines obtained

through classical breeding.

d) Date of acknowledgement of notification: 13 October 1998

2. Notifier

a) Name of notifier: Bayer BioScience N.V.

b) Address of notifier: Jozef Plateaustraat, 22 B-9000 Gent

c) Is the notifier: domestic manufacturer � importer X

This application includes the use by processing industry. Since Bayer BioScience N.V. will introduce

the new weed control system in non-European growing areas, only import is covered by this

application.

d) In the case of an import the name and address of the manufacturer shall be given

Depending on the generation of seed production (breeder seed or foundation seed) the production will

be done by designated and experienced contract seed growers. The location of the seed production can

vary depending on specific characteristics and on the target market for the product. In all cases, seed

production for commercial purposes will be conducted according to the certified seed regulations as

prescribed by OECD.
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3. General description of the product

a) Name of the recipient or parental plant and the intended function of the genetic modification

The genetically modified soybean events A2704-12 and A5547-127 are derived from two different

soybean cultivars, A2704 and A5547 respectively. The two cultivars have been developed by

conventional breeding to be most productive in a specific environmental area.

The genetic modification aims to develop soybeans tolerant for glufosinate-ammonium herbicides.

Different herbicide tolerant soybean varieties have been placed on the market successfully and are

grown on 33.3 million ha meaning 63% of the global total in 2001. They are replacing pre-emergence

herbicides that have been the major tool used for weed control in conventional production. Post-

emergence herbicides are fitter to Integrated Weed Control because they allow treatment according to

the real weed infestation and adaptation of the rates and spraying time is possible.

Glufosinate-ammonium is a broad spectrum, non-systemic, non-selective herbicide with favourable

environmental and safety characteristics. Glufosinate tolerant soybean in concert with glufosinate-

ammonium will be a valuable new weed management system that provides selective use of

glufosinate-ammonium herbicides and can positively impact current agronomic practices by

participating in the shift toward the use of post-emergence herbicides.

b) Any specific form in which the product must not be placed on the market (seeds, cut-flowers,
vegetative parts, etc.) as a proposed condition of the authorisation applied for

None.

c) Intended use of the product and types of users

Grain derived from events A2704-12 and A5547-127 would be imported in the EU from the major

soybean growing areas and could be used for the same downstream purposes as non-GM soybeans.

However, this application requests import only and is not intended for growing purposes in the EU.

d) Any specific instructions and/or recommendations for use, storage and handling, including
mandatory restrictions proposed as a condition of the authorisation applied for

Grain from events A2704-12 and A5547-127 can be used, stored and handled in a similar way as other

soybeans presently on the market provided that the conditions of the consent and the legislation

regarding placing on the market, food and feed safety, labelling and traceability are followed.

e) If applicable, geographical areas within the EU to which the product is intended to be confined
under the terms of the authorisation applied for

The product is intended to be used in all countries of the EU.
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f) Any type of environment to which the product is unsuited

Not applicable because the events A2704-12 and A5547-127 are not intended for growing purposes in

Europe and the product itself is suited for import and all downstream uses in all types of environments

similar to other soybeans presently on the market.

g) Any proposed packaging requirements

Grain will be imported as bulk commodity, no specific packaging is foreseen.

h) Any proposed labelling requirements in addition to those required by law

Imported grain will enter the EU as a commingled commodity along with other grain from the major

soybean growing areas. The grain shipments will bear no label but the accompanying documents

compulsory indicating ‘contains Genetically Modified Soybean’, will be delivered.

Additionally, all necessary information relating to the genetically modified soybeans subject to this

notification produced by or under license from Bayer BioScience N.V. outside the EU will be

delivered to those companies which are known to import the crops into the EU for processing.

This label will be adapted according to the provisions of the upcoming regulation on traceability and

labelling of GMOs (Commission proposal 2001/0180/COD).

i) Estimated potential demand

(i) in the Community: The EU imported 19.92 million MT of Soybeans in the 2001/2002 market

year. Estimates for the current market year are 20.17 million MT (USDA. 2002c. ERS). For the last

three years, 40 % of the EU’s imported soybean originated in the US. The Netherlands, Spain and

Germany are the largest importers of US Soybean. The major types of soybean imported are grain and

cake.

(ii) in export markets for EC supplies: Not relevant

j) Unique identification code(s) of the GMO(s)

A2704-12 : ACS-GM005-3

A5547-127: ACS-GM006-4
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4. Has the GMHP referred to in this product been notified under Part B of Directive
2001/18/EC and/or Directive 90/220/EEC?

Yes � No X

If no, refer to risk analysis data on the basis of the elements of Part B of Directive 2001/18/EC

This is an application for import only.

5. Is the product being simultaneously notified to another Member State ?

Yes � No X

If no, refer to risk analysis data on the basis of the elements of Part B of Directive 2001/18/EC

This is an application for import only.

Or

Has the product been notified in a third country either previously or simultaneously ?

Yes X No �

If yes, please specify:

Event A2704-12 has been notified in Argentina, Canada, Chile, Japan, Mexico, Russia, Singapore,

South Africa, and the USA. Event A5547-127 has been notified in Argentina, Canada, Japan, Mexico,

Russia, Singapore, South-Africa, and the USA.

6. Has the same GMHP been previously notified for marketing in the Community ?

Yes X No �

If yes, give notification number and Member State

Events A2704-12 and A5547-127 have been notified according to Directive 90/220/EC in Belgium

(C/B/98/01) and Portugal (C/PT/99/01) and according to Regulation 258/97 in Belgium. The

notification in Portugal has been withdrawn, Directive 90/220/EC has been revised and is transposed

in Directive 2001/18/EC and Regulation 258/97 is under revision.
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7. Measures suggested by the notifier to take in case of unintended release or misuse as well
as measures for disposal and treatment

Any unintended release or misuse will not have any detrimental effects on the environment or on

human and animal health as has been determined by the risk analysis. Therefore, no special measures

are being foreseen.

The soybean transformation events A2704-12 and A5547-127 are tolerant to phytosanitary products

having glufosinate-ammonium as the active substance, but remain susceptible to a wide variety of

herbicides and can in this way (or mechanically) easily be eliminated.

No additional specific measures are suggested to take in case of waste disposal and treatment.
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B. NATURE OF THE GMHP CONTAINED IN THE PRODUCT
INFORMATION RELATING TO THE RECIPIENT OR (WHERE APPROPRIATE) PARENTAL

PLANTS

8. Complete name

a) Family name: Leguminosae

b) Genus: Glycine

c) Species: max

d) Subspecies: L. Merill

e) Cultivar/breeding line: A2704 and A5547

f) Common name: soybean

9. a) Information concerning reproduction

(i) Mode(s) of reproduction

Soybeans are primarily a self-fertilized crop. The flowers contain both male and female organs within

a small floral structure. The stigma is receptive to pollen approximately 24 hours before anthesis and

remains receptive 48 hours after anthesis. The anthers mature in the bud and directly pollinate the

stigma of the same flower. The petals fully open only after fertilization has occurred. As a result,

soybeans exhibit a high percentage of self-fertilization and cross-pollination is usually less than one

percent. A soybean plant can produce as many as 400 pods, with two to twenty pods at a single node.

Each pod contains one to five seeds. There are no reports of vegetative propagation under field

conditions.

(ii) Specific factors affecting reproduction, if any

Soybean is a quantitative short day plant and hence flowers more quickly under short days. As a result,

photoperiodism and temperature responses are important in determining areas of cultivar adaptation.

Soybean cultivars are identified based on bands of adaptation that run east-west, determined by

latitude and day length. There are thirteen maturity groups (MG), from MG 000 in the north (45°

latitude) to MG X near the equator. Within each maturity group, cultivars are described as early,

medium or late maturing.

The seed will germinate when the soil temperature reaches 10°C and will emerge in a 5-7 day period

under favourable conditions. In new areas of soybean production an inoculation with Bradyrhizobium

japonicum is necessary for optimum efficiency of the nodulated root system. Soybeans do not yield

well on acid soils and the addition of limestone may be required.
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(iii) Generation time

Cultivated soybean is an annual crop. The generation time varies from 80 to 200 days dependent on

the environment.

9. b) Sexual compatibility with other cultivated or wild plant species

The subgenus Soja, to which G. max belongs, also includes G. soja Sieb. and Zucc. (2n=40) and G.

gracilis Skvortz. (2n=40), wild and semi-wild annual soybean relatives from Asia. Glycine soja

(2n=40) is a wild viny annual with small and narrow trifoliate leaves, purple flowers and small round

brown-black seeds. It grows wild in Korea, Taiwan, Japan, Yangtze Valley, N.E. China and areas

around the border of the former USSR. Glycine gracilis, an intermediate in form between G. soja and

G. max, has been observed in Northeast China. Interspecific, fertile hybrids between G. max and G.

soja (Sieb. and Zucc.) and between G. max and G. gracilis have been easily obtained.

In addition to the subgenus Soja, the genus Glycine contains the subgenus Glycine. The subgenus

Glycine consists of twelve wild perennial species, including G. clandestina Wendl., G. falcata Benth,

G. latifolia Benth., G. latrobeana Meissn. Benth., G. canescens F.J. Herm., G. tabacina Labill. Benth.,

and G. tomentella Hayata. These species are indigenous to Australia, South Pacific Islands, China,

Papua New Guinea, Philippines, and Taiwan. Hybrids between diploid perennial Glycine species show

normal meiosis and are fertile. Early attempts to hybridize annual (subgenus Soja) and perennial

(subgenus Glycine) species were unsuccessful. Although pod development was initiated, these

eventually aborted and abscised. Intersubgeneric hybrids were later obtained in vitro through embryo

rescue, between G. max and G. clandestina Wendl; G. max and G. tomentella Hayata; and G. max and

G. canescens, using transplanted endosperm as a nurse layer. In all cases, the progeny of such

intersubgeneric hybrids was sterile and obtained with great difficulty.

Soybean can only cross with other members of Glycine subgenus Soja. Due to the strong self-

pollination capacity, seed production fields are only with little isolation (some meters) from other

soybean pollen sources. This low possibility of cross-pollination is acknowledged in the safeguards set

up for Foundation, Registered and Certified seed.
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10. Survivability

a) Ability to form structures for survival or dormancy

Soybean seed rarely displays any dormancy characteristics and only under certain environmental

conditions grows as a volunteer in the year following cultivation. If this should occur, volunteers do

not compete well with the succeeding crop, and can easily be controlled mechanically or chemically.

The soybean plant has no weedy tendencies and is non-invasive in natural habitats.

b) Specific factors affecting survivability, if any

The survivability of soybean depends on the environment. The soybean seeds that reside in the soil

after harvest have to confront fungal diseases during autumn and wintertime. Furthermore, in view of

the subtropical origin of soybean, non-dried kernels have almost no frost tolerance.

11. Dissemination

a) Ways and extent of dissemination

Two developmental stages are available for dispersal: pollen and seed.

Soybean is a highly self-pollinating plant. It is estimated that the soybean out-crossing frequency is

between 0.5-1.0 percent.

Some spill into the environment is anticipated. Seeds can be dispersed at sowing, harvest, and during

transport. However, soybean is not an invasive crop in natural habitats and is only seldom observed as

volunteer after soil cultivation.

b) Specific factors affecting dissemination, if any

Neither the seed pod, nor the seed have morphological characteristics that would encourage animal

transportation. The cultivated species are not naturalised in the EU and there are no reports of their

escape to unmanaged habitats.
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12. Geographical distribution of the plant

Soybean is commonly considered as one of the oldest cultivated crops, native to North and Central

China. In principle, it can be grown from the equator up to temperate climate zones but grows most

rapidly when air temperatures are between 25 and 30°C. Soybeans are very susceptible to frost

damage during the crop growing period and somewhat susceptible to excessive drought and extended

flood.

The major world producers of soybeans are the US, Argentina, Brazil, China and India with these five

countries contributing to 92% of world production. According to the 1998 and 1999 production

statistics, approximately 40% of the total world's soybean production was planted in the United States

(US) during 1998-1999, yielding 46% of the world’s production.

13. In the case of plant species not normally grown in the Member State(s), description of the
natural habitat of the plant, including information on natural predators, parasites,
competitors and symbionts

Glycine max belongs to the subgenus Soja, which also contains G. soja and G. gracilis. Glycine soja, a

wild species of soybean, grows in fields, hedgerows, roadsides and riverbanks in many Asian

countries. Wild soybean species are endemic in China, Korea, Japan, Taiwan and the former USSR,

but do not exist naturally in the EU.

14. Potentially significant interactions of the plant with other organisms in the ecosystem
where it is usually grown, including information on toxic effects on humans, animals and
other organisms

Potential interactions are possible with different types of organisms including viruses, bacteria, fungi,

animals and humans. A specific interaction with Rhizobium japonicum has been described. As a

legume, soybean is capable of utilising atmospheric nitrogen through biological nitrogen fixation.

Through a symbiotic N2 fixation process Rhizobium japonicum converts atmospheric N2 to a form that

can be used effectively by leguminous plants.

The most significant interaction is the consequence of soybean being used as food/feed by humans and

animals. Soybean is commonly considered as one of the oldest cultivated crops, first recording of

soybeans occurred around 3000 B.C. in China. Soybean occupies a leader position amongst crops,

being the most important source of both protein concentrates and vegetable oil. Despite of its long

history of use, the raw beans and their products possess several antinutrients and allergens.
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Protease inhibitors: Two types of protease inhibitors are known to exist in soybean seeds, the Kunitz

inhibitor and the Bowman-Birk inhibitor. Both are active against trypsin and the Bowman-Birk

inhibitor is also active against chymotrypsin. These trypsin inhibitors interfere with the digestion of

proteins, resulting in growth inhibition. Their activity is destroyed when soybean meal is toasted for

further processing.

Lectins: Lectins bind to carbohydrate containing molecules and can inhibit growth or cause death in

animals and presumably could have the same effects in humans when consuming raw soybeans. Lectin

levels can decrease to 100-fold in processed products as defatted, toasted soybean meal.

Phytoestrogens: Soybeans naturally contain a number of isoflavone compounds reported to possess

biochemical activities in mammalian species including estrogenic and hypocholesterolemic activities.

These compounds have been implicated in adverse effects on reproductive systems in animals fed

diets containing large amounts of soybean meal. It is not universally accepted that these isoflavones

are anti-nutrients as they have also been reported to have beneficial anti-carcinogen effects.

Isoflavones found in soybean meal include the aglucons daidzein, genistein, and glycitein. A potent

related phytoestrogen, coumestrol, is found in soybean sprouts. Toasted soybean meal appears to have

the same levels of phytoestrogens as does raw soybean.

Stachyose and raffinose: The low molecular weight carbohydrates stachyose and raffinose are

considered anti-nutrients due to the gas production and resulting flatulence caused by ingesting these

compounds. These compounds are present in raw soybean as well as in defatted toasted soybean meal.

Phytic acid is found in soybean seed. This compound can chelate mineral nutrients including calcium,

magnesium, potassium, iron, and zinc rendering them nutritionally unavailable. Because of its role in

limiting mineral nutrient availability, phytic acid is considered to be an anti-nutrient.

Allergens: Saline extracts of soybeans have been reported to contain several antigenic proteins which

can stimulate the rabbit systemic immune system after injection and / or orally sensitize guinea pigs,

calves, pigs, and humans. The presence of allergenic soy proteins in the diet of hypersensitive

individuals can cause severe adverse reactions in the gastrointestinal tract. Although several cases of

human allergy to soy containing foods have been reported, the problem is often regarded as minor

since it affects only a limited proportion of the population. The allergenic effect is attributed to the

globulin fraction of soy proteins, which comprise about 85% of total protein.

15. Phenotypic and genetic traits
No specific genetic markers relevant to this request are present in the parent line.

The recipients are two known and identified varieties owned by Asgrow Seeds.
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INFORMATION RELATING TO THE GENETIC MODIFICATION

16. Description of the methods used for the genetic modification

Genetic transformation of Glycine max cultivars A2704 and A5547 was done by particle acceleration.

In this method the DNA of interest is coated on microscopic particles and spread on a carrier sheet,

which is then accelerated towards a retaining screen. The screen stops the flight of the sheet but allows

the continued flight of the particles that penetrate the target plant cells where the DNA is deposited

and introduced into the cell genome. Shoot apices submitted to this treatment were induced to produce

new shoots, which were then evaluated for their tolerance to Liberty herbicide.

17. Nature and source of the vector used

The vector used for generation of the gene conferring herbicide tolerance in plants is a circular

plasmid from bacterial origin.

18. Size, source [name of donor organism(s)] and intended function of each constituent
fragment of the region intended for insertion

The plasmid is well characterised and completely sequenced. The vector was digested with a

restriction enzyme (Pvu1) at Nt positions 337 and 3456 to disrupt the region coding for the β-

lactamase gene. All vector fragments were used for transformation.
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Table 1: Size, source, and intended function of each constituent fragment of the region intended for
insertion

Nt positions Source Intended function

1-188 Vector pUC19 None, remaining part of the vector

189-243 Right border fragment of octopine
plasmid pTiAch5

None, remaining part of the vector

244-460 Vector pUC19 None, remaining part of the vector

461-1003 35S promotor from Cauliflower
Mosaic Virus

Regulatory sequence for expression in
the plant

1004-1011 Synthetic Polylinker

1012-1563 Synthetic pat coding sequence,
originally derived from Streptomyces
viridochromogenes

Herbicide tolerance

1564-1581 Synthetic Polylinker

1582-1784 35S terminator from Cauliflower
Mosaic Virus

Termination sequence

1785-1843 Synthetic Polylinker

1844-4076 Vector pUC19 including the origin of
replication at pos. 2257 and the β-
lactamase gene (3016-3876)

None, remaining part of the vector
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INFORMATION RELATING TO THE GMHP

19. Description of the trait(s) and characteristics which have been introduced or modified

The pat gene, derived from Streptomyces viridochromogenes, encodes for phosphinothricin-N-

acetyltransferase (PAT). The PAT enzyme catalyses the conversion of L-phosphinothricin, the active

component of glufosinate-ammonium, to an inactive form, thereby conferring an increased tolerance

to glufosinate-ammonium herbicides.

20. Information on the sequences actually inserted/deleted/modified

a) Size and structure of the insert and methods used for its characterisation, including information
on any parts of the vector introduced in the GMHP or any carrier or foreign DNA remaining in
the GMHP

Genomic DNA extracted from events A2704-12 and A5547-127 was subjected to analysis by

Southern and D-PCR. The inserts were completely sequenced, the structure was revealed and the

sequences were compared to the vector sequence.

The DNA sequences of events A2704-12 and A5547-127 are completely identical to the

corresponding transforming plasmid DNA sequences and the β-lactamase gene is disrupted into non-

functional fragments. The size of the insert in event A2704-12 is 6780 bp and contains two pat gene

cassettes inserted in a "Head to Tail" configuration. The cassettes are joined by one copy of the 3' bla

sequences and one copy of the 5' bla sequences. Both integrated parts of the bla gene do not

reconstitute an intact bla gene as the 5' bla sequences are integrated in an inverted orientation. Event

A5547-127 contains an insert of 3438 bp consisting of one pat gene cassette that is at the 3'- end

linked to one partial copy of the 5’ bla sequences.

b) In case of deletion, size and function of the deleted region(s)

The genetic modification was not intended for deletion.

c) Location of the insert in the plant cells (integrated in the chromosome, chloroplast,
mitochondrion, or maintained in a non-integrated form), and methods for its determination

The insert is integrated in the nuclear genome of the plant, evidence became available from Mendelian

inheritance patterns, Southerns on genomic DNA and analysis of the flanking regions.
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d) Copy number and genetic stability of the insert

Southern analysis and sequencing of the insert shows that event A2704-12 contains two joined pat

gene cassettes and event A5547-127 one pat gene cassette. In both events the trait is inherited as a

single locus (shown by Mendelian inheritance patterns and Southern analysis).

Stability of the transferred DNA was determined by Southern analysis. Genomic DNA from

transformed plants of multiple generations descendent from the initial transformation events was

subjected to restriction enzyme cleavage. The digested DNA, blotted onto a solid matrix, was

visualised by hybridisation with specific DNA probes. The banding pattern, or ‘fingerprint’, should be

identical if the introduced genetic elements are located in a single locus in the plant genome. The

hybridisation data revealed that all of the analysed offspring had identical integration patterns as those

observed from the primary transformation event.

e) In case of modifications other than insertion or deletion, describe function of the modified genetic
material before and after the modification as well as direct changes in expression of genes as a
result of the modification

Not applicable.

21. Information on the expression of the insert

a) Information on the expression of the insert and methods used for its characterisation

The type of promoter linked to the inserted plasmid DNA can predict the pattern of expression. Tissue

specific promoters can be used to limit the expression to certain tissues of the plant, while constitutive

promoters will cause expression of the inserted gene throughout the plant in all tissues. For

transformation events A2704-12 and A5547-127, the expression of the pat gene is regulated by the 35S

promoter, a constitutive promoter isolated from the Cauliflower Mosaic Virus. Therefore expression of

the PAT protein in all tissues was expected. The partial bla sequences are under control of bacterial

transcription regulatory sequences and are not expected to be expressed in the plant.

A variety of methods can be used to determine the levels of gene products expressed in transformed

plants. The most commonly used methods are Northern analysis, which determines the mRNA levels,

while a direct measure of the proteins in each tissue can be determined by specific immunological

ELISA assays.



Bayer CropScience Notification C/BE/98/01 LL Soybeans
Summary Information Format Page 16 of 25

b) Parts of the plant where the insert is expressed (e.g. roots, stem, pollen, etc.)

Cryptic gene expression:

In order to determine whether unexpected expression of the bla gene in events A2704-12 and A5547-

127 is occurring, Northern analysis of different tissues (leaves, stem, root and seed) was performed

using the bla gene as a probe. The expression analysis showed that mRNA of the bla gene could not be

detected in any of the tissues tested.

PAT protein detection:

The amount of PAT protein was measured in all raw agricultural commodities (seeds, hay and forage)

of the soybean events A2704-12 and A5547-127 that are important for feed and food use. The levels

were found to be very low.

Table 2: Average PAT protein levels based on the crude protein value

A2704-12 A5547-127

Seeds 0,00031% 0,0031%

Hay 0,00107% 0,0019%

Forage 0.0026% 0,0066%

22. Information on how the GMHP differs from the recipient plant in

a) Mode(s) and/or rate of reproduction

There are no morphological differences between the reproductive organs of soybean events A2704-12

and A5547-127 and control lines. The mode and rate of germination remains unchanged.

b) Dissemination

The introduction of tolerance to the herbicide glufosinate-ammonium has not changed any of the

characteristics of the soybean events A2704-12 and A5547-127. The events retain the same growth

rate and growth habit as non-transgenic soybean, they continue to be self-pollinating plants and they

disperse their seed in a similar way as non-transgenic soybean.

c) Survivability

As non-transgenic soybean, events A2704-12 and A5547-127 may produce in particular conditions

volunteer plants in the next season. However, the range in numbers of volunteer plants is not changed.

d) Other differences

The only difference is that the GMHP survives applications with a herbicide based on the active

ingredient glufosinate-ammonium.
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23. Potential for transfer of genetic material from the GMHP to other organisms

Gene transfer to cultivated soybean or wild relatives: The genetic modification does not change the

overall genetic characteristics of the events and the genetic compatibility to related species for

hybridisation remains unchanged. It has been found that pollen movement is very limited, a distance

of some meters is sufficient to prevent cross-pollination.

Gene transfer to bacteria: Gene transfer from plants to bacteria under natural conditions has not been

shown yet. For such an event the following conditions would have to be fulfilled:

� the plant DNA would have to be released from the plant/tissue cells and survive in the presence of
a hostile environment;

� the recipient micro-organisms would have to be competent for transformation;

� the recipient micro-organisms would have to bind the DNA to be transferred;

� the DNA would have to penetrate the cell wall and translocate across the cell membrane;

� the DNA would have to survive the restriction/modification system developed by the micro-
organisms to degrade foreign DNA;

� the DNA would have to be integrated into the host genome or plasmid, which requires at least 20
bp in a complete homologous DNA sequence for significant recombination of the foreign DNA;

� the expression would have to represent a significant increase over the background level;

� the traits would have to convey a competitive advantage to the strain in which they are
incorporated;

� and in the case of plant targeted genes, gene transfer would have to result in significant expression
in a prokaryotic background.

Since the probability for these conditions to occur is very small, it is concluded that the possibility for

horizontal transfer is extremely unlikely.

24. Information on any harmful effects on human health and the environment, arising from
the genetic modification

Characterisation of the PAT protein:

Acetyl-transferases are abundant and ubiquitous in nature and are present in microbes, plants and

animals. They share the common function of transferring an acetyl group from acetyl-CoA to a

substrate. Acetyl-transferases differ in substrates and in the metabolic pathways in which they

function. PAT is a N-acetyl-transferase. Although they are not commonly considered to be food,

acetyl-transferases are consumed as components of food.
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The PAT protein has been extensively studied, and the following may be concluded:

(i) The PAT protein has no structural similarity to known toxins and food allergens and does not

possess glycosylation sites common in food allergens.

(ii) The PAT protein is a heat labile and acid labile protein unlike most food allergens.

(iii) The PAT protein is readily degraded and denatured by enzymes and acid present in gastric

fluids of domestic animals and man.

(iv) The PAT protein has a high enzyme specificity with significant affinity only for glufosinate

and not for amino acids. It also has no affinity to its closest and most abundant structural

analogue glutamate in the mammalian body. This makes binding to T-cell receptor binding

sites, required for an allergenic effect, unlikely.

Furthermore, a toxicity study with the PAT protein was performed. In this repeated dose oral toxicity

study, PAT-protein was administered by feed admixture in a powdered diet to Wistar rats for a period

of 14 days. The treatment was well tolerated by the animals, there were no unscheduled deaths, no

clinical signs were noted and food consumption and body weights were unaffected by the treatment.

No treatment-related changes were seen in hematology or urinalysis parameters. Organ weight data,

macroscopical, and microscopical findings did not distinguish treated groups from controls.

Specifically to PAT in soybean events A2704-12 and A5547-127:

(i) The PAT protein comprises a minor part of the crude protein fraction (less than 0.01%) and

can only be detected in few of the processed fractions, making it unlikely to become a food

allergen.

(ii) There is no significant difference in the endogenous soy allergen content of events A2704-12

and A5547-127 compared to the parental lines A2704 and A5547.

Based on the results of the performed studies, no indication exists that the PAT protein can cause

toxicological or allergenic effects.

Residues of the herbicide: The presence of the PAT protein in genetically modified soybean, events

A2704-12 and A5547-127 enables the farmer to use glufosinate-ammonium-based herbicides for weed

control during the field growth of this crop (strictly according to the respective plant protection laws).

This leads to the potential occurrence of a new metabolite within the transgenic soybean plant, N-

acetyl glufosinate. Based on its metabolic and toxicological profile, no indication exists that small

amounts of residues of N-acetyl-L-glufosinate as they may occur in crops, represent a significant risk

for human health. The safety evaluation of glufosinate-ammonium is the subject of the registration of

the herbicide for this new indication area.
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25. Information on the safety of the GMHP to animal health, where the GMHP is intended to
be used in animal feedstuffs, if different from that of the recipient/parental organism(s)

The concept of “substantial equivalence” has been introduced by the WHO and the OECD with

particular reference to foods produced by modern biotechnology. The concept embodies the idea that

existing organisms used as foods or as food sources can serve as a basis for comparison when

assessing the safety of human consumption of a food or a food component that has been modified or is

new. If a new food or a food component is found to be equivalent to an existing food or food

component, it can be treated in the same manner with respect to safety. The safety of the GMHP to

animal health was assessed according to the same principle.

Compositional and nutritional analysis: Compositional and nutritional analyses of soybean seed

generated from seven trials over two different years were performed, which provided a robust data set

to compensate for environmental differences between the sites and allows a sound statistical

evaluation to enable the proof of substantial equivalence between herbicide treated GM soybeans,

conventionally treated GM soybeans and non-GM controls.

The components that were selected for compositional and nutritional analyses comprise the basically

important nutrients of soybean. These are the proximates, amino acids, fatty acids, minerals, vitamins,

bioactive compounds, and anti-nutrients.

The statistical evaluation of the analytical data from the samples was performed based on the

requirements of a 95% confidence interval and a 20% bioequivalence range. An analysis of variance

model with the two factors site and "treatment" was implemented with all the data. An additional

analysis compared the measured nutritional components against the range of values for soybean

reported in the soybean reference guides.

From the obtained data, it can be concluded that the soybean events A2704-12 and A5547-127 are

compositionally equivalent to the parental lines A2704 and A5547 and to other current available

commercial soybean varieties.

Wholesomeness study: Wholesomeness studies were performed to address any possible pleiotrophic

effects related to the consumption of soybean events A2704-12 and A5547-127. As a test species, the

broiler chicken was chosen. The growing broiler is a very sensitive test species as a 15-fold increase in

body weight occurs during the first 18 days. Therefore, very small differences in the nutrient quality of

the feed samples can be detected. Soybean meal can be utilised as a major component of broiler

chicken diets. The results show that feeding the birds with soybean events A2704-12 and A5547-127

compared to the parental lines A2704 and A5547 had no effect on body weight, feed intake, feed

conversion, or percent mortality over the experimental period. It was concluded that the nutritive value

of the glufosinate tolerant soybean events is equivalent to the commercially available parental lines.
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26. Mechanism of interaction between the GMHP and target organisms (if applicable) , if
different from that of the recipient/parental organism(s)

Not applicable since there are no target organisms

27. Potentially significant interactions with non-target organisms, if different from the
recipient or parental organism(s)

The introduction of tolerance to the herbicide glufosinate-ammonium has not changed any of the

characteristics of the soybean events A2704-12 and A5547-127 except for the introduced trait and

does not change the potential interactions of the GM plants with other organisms.

28. Description of detection and identification techniques for the GMHP, to distinguish it from
the recipient or parental organism(s)

Description of detection techniques

Soybean events A2704-12 and A5547-127 provide tolerance to glufosinate-ammonium herbicides.

Spraying the area will kill all other plants. However this method is destructive and can only be used in

non-cultivated land.

Less destructive but time consuming is the glufosinate-ammonium DOT-test: small droplets of a

glufosinate solution are applied on the leaves. Non-transformed plants show two days after the

application a local necrosis, while transformed plants show no damage at all.

Description of identification techniques

� Discriminating PCR assay to detect whether or not a soybean plant contains the specific event;

� DNA fingerprint by Southern blot analysis;

� ELISA or Western blot analysis for identification of the transgene products (PAT-ELISA KIT Nr.

24016E07.FWD, Steffens Biotechnische Analysen GmbH, Germany), SDI kit.

The specific methodologies are provided to the competent authorities in a separate document

according to annex IV (dir 2001/18/EC and are being validated by the Joint Research Center.
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INFORMATION ON THE POTENTIAL ENVIRONMENTAL IMPACT FROM THE RELEASE

OF THE GMHP

29. Potential environmental impact from the release or the placing on the market of GMOs
(Annex II, D2 of Directive 2001/18/EC), if different from a similar release or placing on
the market of the recipient or parental organism(s)

This notification regarding soybean events A2704-12 and A5547-127 does not cover the growing of

the product in the EU and therefore, the likelihood of the GMHP being present in agricultural or in

natural habitats is very small. In case of infringement of the consent, it is not expected that soybean

events A2704-12 and A5547-127 become more persistent or more invasive compared to non-GM

soybeans as no indications have been obtained for morphological or agronomical differences except

for the introduced trait.

30. Potential environmental impact of the interaction between the GMHP and target
organisms (if applicable), if different from that of the recipient or parental organism(s)

Not applicable.

31. Possible environmental impact resulting from potential interactions with non-target
organisms, if different from that of the recipient or parental organism(s)

a) Effects on biodiversity in the area of cultivation

Due to the purpose of this notification, import only, the probability for interactions between soybean

events A2704-12 and A5547-127 and non-target organisms is limited. Since soybean events A2704-12

and A5547-127 are not different from non-GM soybean with respect to phenotypical, agronomical,

compositional, nutritional and toxicological parameters the possible environmental impact of such a

rare event will be vanishingly low.

b) Effects on biodiversity in other habitats

The only habitats were the GMHP could occur are at harbours or processing plants where the

establishments of the GMHP is very unlikely.

c) Effects on pollinators

Not applicable.

d) Effects on endangered species

Not applicable.
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C. INFORMATION RELATING TO PREVIOUS RELEASES

32. History of previous releases notified under Part B of the Directive 2001/18/EC
and under Part B of Directive 90/220/EEC by the same notifier

a) Notification number

No part B release in the EU

b) Conclusions of post-release monitoring

No part B release in the EU.

c) Results of the release in respect to any risk to human health and the environment (submitted to the
Competent Authority according to Article 10 of Directive 2001/18/EC)

No part B release in the EU.

33. History of previous releases carried out inside or outside the Community by the same
notifier

a) Inside the Community:

No part B release in the EU.

Outside the Community:

1) USA

AgrEvo (Now Bayer CropScience) USA Company submitted a safety assessment based upon studies

conducted in the USA as part of the request for removal of LL soybeans A2704-12 and A5547-127

from the USDA’s list of regulated articles.  When the agency’s review was complete, notice of a

Determination of Non-regulated Status  is published as well as the issuance of and Environmental

Assessment and a Finding of No Significant Impact (USDA, 1996; USDA, 1998).  The conclusion of

the assessments was that transformation events A2704-12 and A5547-127 and progeny derived from

crosses with other soybean varieties will be as safe to grow as soybean in traditional breeding

programs.  The USDA made an analysis of the biology of soybean.  The agency’s analysis led it to

conclude that the cultivation of varieties based upon transformation events A2704-12 and A5547-127

in the United States, its territories and in environments abroad would not have an adverse impact on

the environment.  The agency concurs that in all analyses conducted by AgrEvo, LL soybeans

displayed no significant difference from their parent lines except for tolerance to glufosinate.
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Key findings of the USDA environmental assessment of transformation events A2704-12 and A5547-

127 include:

Exhibit no plant pathogenic properties.

No more likely to become weeds than soybean lines developed by traditional plant breeding.  Physical

characteristics and pest susceptibility were compared to the attributes of non-transgenic soybean

during field trials and no obvious differences were observed with respect to amount of seed

produced, germination characteristics, final stand, or pathogen susceptibility.

Unlikely to increase the weediness potential of any other species by interbreeding.  The only wild

species that cross with the cultivated soybean are members of the genus Glycine.  Soybean is not

reported to cross with any extra-generic relatives.  Hybridisation is only known in vitro culture, i.e.

under human intervention, and hence the probability of natural gene transfer is very low.  Even

when hybridisation is achieved, the F1 plants obtained are generally sterile.  Only the nearest wild

relative of cultivated soybean, G. soja, is listed as a common weed in Japan.  However, texts on

weeds found in Japan place it neither among the harmful weeds on cultivated lands, nor among the

weeds of pastures and meadows.  Although natural hybridisation is known to occur between

cultivated soybean and the wild, annual species G. soja, the latter is not found in the United States

or its territories.  Cultivated soybeans are almost completely self-pollinated, with hybridisation

reported generally at less than 1%.  Should movement of genetic material take place to any

respective plants, and glufosinate resistance be transferred, no competitive advantage would be

conferred because glufosinate is not used with these plants when they are found in non-agricultural

areas.  In agricultural areas such plants would be controlled by normal agronomic practices.

No impacts on non-target organisms, including threatened and endangered species or beneficial

organisms, was found.  Other than the production of the PAT enzyme, glufosinate tolerant soybean

plants are the same as the commercial soybean varieties from which they were derived.

Toxicology studies of the PAT enzyme have given no indication of harm for agricultural or natural

organisms.

No damage to raw or processed agricultural commodities.  No difference in any trait or

characteristic that could have an indirect plant pest effect on any agricultural commodity or

adverse impact on agricultural practices was observed.
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2) Japan MAFF environmental assessment for import of grain

An environmental impact study was undertaken by soybean specialists at the National Institute of

Agro-Environmental Science, Tsukuba, Japan.  Following review of the data, the Ministry of

Agriculture, Forestry and Fishery (MAFF) of Japan granted an environmental clearance for importing

the grain of soybean varieties based upon transformation events, A2704-12 and A5547-127

(<s.affrc.go.jp/docs/sentan>).  Review of the data for food safety aspects is complete.

b) Release site:

No part B release in the EU.

c) Aim of the release:

No part B release in the EU.

d) Duration of the release:

No part B release in the EU.

e) Aim of post-releases monitoring:

No part B release in the EU.

f) Duration of post-releases monitoring:

No part B release in the EU.

g) Conclusions of post-release monitoring:

No part B release in the EU.

h) Results of the release in respect to any risk to human health and the environment:

No part B release in the EU.
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D. Information relating to the monitoring plan - identified traits, characteristics and
uncertainties related to the GMO or its interaction with the environment that should be
addressed in the post commercialisation monitoring plan

The conclusions of the environmental risk assessment are that no risks have been identified that would

necessitate carrying out a Case Specific Monitoring. A general surveillance plan has been established

and provided to the Competent Authority.


