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Outline of the Biological Diversity Risk Assessment Report

|. Information collected prior to assessing Adverse Effects on Biological Diversity

5 1 Information concerning preparation of living modified organisms

Long-chain omega fatty acid such as eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) are recognized to reduce the risk of cardiovascular
diseases (Wang et al., 2006). However, EPA and DHA are more susceptible to
10 oxidation so that their usage in foods is limited. Monsanto Company has developed
soybean containing stealidonic acid (SDA), which is a metabolic precursor to those
long chain omega-3 fatty acids in the form of oil content. SDA is one of the
omega-3-fatty acids and is more stable to oxidation, since SDA has fewer
double-bonds than EPA and DHA. It is known that SDA, when ingensted by human
15 and animals, is first converted into EPA in the body, traces of which are additionally
transformed to DHA (Hammond et al., 2008; Harris et al., 2007; Harris et al., 2008).
SDA soybean oil is used as food ingredient in some products such as margarine, salad
dressings, mayonnaise, bread, cakes, bread, cake, cereal bar, cereal, yogurt, smoothie,
milk-based dringk, soybean milk, soup, sauce, retort food and prepared meat and fish
20 products for intake of omega-3 fatty acids'. In addition, SDA soybean could be
used as an dternative to fish oil and other omega-3 fatty acid rich feed componentsin
feed applications such as aguaculture and poultry feeds.

(1) Information concerning donor nucleic acid
25
1) Composition and origins of component elements

The composition and origins of component elements of donor nucleic acids used
for developing the stealidonic acid producing soybean (modified Pj.D6D, modified
30 Nc.Fad3, Glycine max (L.) Merr.) (MON87769, OECD Ul: MON-87769-7)
(hereinafter, referred to as a "present recombinant soybean") are shown in Figure 1
(p5) and Table 1 (p6~9).

1 Oil used as raw material for margarine includes two types of hydrogenated oil (fat as
hydrogenate) and unhydrogenated oil. SDA soybean oil is suitable for utilizing it as
unhydrogenated oil.
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Length of amino acid sequence of A6 desaturase expressed from Pj.D6D gene in
present recombinant soybean is 16 amino-acids shorter at the N-terminus than that of
wild type of A6 desaturase. Accordingly, Pj.D6D gene transferred to the present
recombinant soybean is referred to as a "modified Pj.D6D gene" and the protein as
expressed is referred to as a "modified A6 desaturase". In addition, amino acid
sequence of A15 desaturase expressed by Nc.Fad3 gene in this recombinant soybean
has a single amino acid substitution from threonine to aanine in the second amino
acid position from the N-terminus to introduce a Kozak consensus sequence, which is
important for initiating its translation.  Accordingly, the Nc.Fad3 gene is referred to
as a "modified Nc.Fad3 gene', and the protein expressed is referred to as the
"modified A15 desaturase".

In addition, 5-enolpyruvylshikimic acid-3-phosphate synthase (CP4 EPSPS)
expressed from the cp4 epsps gene which is transferred as a selective marker during
the process of developing the present recombinant soybean is additionally modified
such that the functional activity of CP4 EPSPS is not altered so as to improve its
expression in theplant. The CP4 EPSPS is modified in that serine residue at second
position from the N-terminal sequence is changed into leucine residue, in comparison
with the amino acid sequence derived from Agrobacterium sp.CP4 strain.
Accordingly, the cp4 epsps gene transferred to the present recombinant soybean is
referred to as a"modified cp4 epsps gene'. However, in the development of present
recombinant soybean, only those individuals that are free from any modified cp4
epsps gene were selected at R1 generation through genetic segregation based on the
Invader assay® (Figure 3, p18).

Note that deduced amino acid sequences for the modified A6 desaturase and the
modified A15 desaturase are shown in Attachment 1.

2 Invader analysis is a technique of signal amplification for detecting the genetic
mutation and quantitatively analyzing the gene. Invader analysis is not necessary for
the gene amplification by PCR, its detection is made by a cleavage process which is
referred to as the Invader® method. In the cleavage process, a gene sequence to be
targeted is cleaved by an enzyme, which is referred to as Cleavase®, which can
specifically recognize a structure, and fluorescence is detected. Invader® and
Cleavase® are registered as trademark of Third Wave Technologies.



2) Function of component elements

(a) Functions of individual component elements of donor nucleic acid, including
target gene, expression regulatory region, localization signal, and selective marker

Function of each component element for the donor nucleic acid used for
developing the present recombinant soybean is as shown in Table 1 (p6to 9).
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Figure 1 Plasmid map of PV-GMPQ1972

In the development process of the present recombinant soybean, those individuals were
selected that contain the T-DNA | region shown above but not contain T-DNA 11 region.

3All the rights pertinent to the information in the present figure and the responsibility
for the contents rest upon Monsanto Japan Limited.



Table 1 Component elements of donor nucleic acids, and their origins and functions®

Component elements

Originand function

T-DNA |

B*-Right Border

Sequence of a DNA region derived from Agrobacterium
tumefaciens, containing the right border sequence used
for transferring T-DNA (Depicker et al., 1982).

Intervening Sequence

Sequence as utilized for the DNA cloning

P27Sa’

Promoter sequence and leader sequence inducing the
a gene (alpha-bcsp)
B-conglycinin storage protein of G. max (Doyle et al.,
1986).
MRNA in embryo-specific manner (Chen et al., 1986).

transcription  of encoding

The sequence induces the transcription of

Intervening Sequence

Sequence as utilized for the DNA cloning

CS*modified Pj.D6D

Coding sequence of A6 desaturase of Primula juliae
(type of primrose) (Ursin et al., 2005).

Intervening Sequence

Sequence as utilized for DNA cloning

T “tml

3'-terminal untranslated region of tml gene of octopine Ti
plasmid of A. tumefaciens (Kemp et al., 2000). Induces

polyadenylation of mRNA.

Intervening Sequence

Sequence as utilized for DNA cloning

P-7Sa

Promoter sequence and leader sequence inducing the
transcription of a gene (Sphas2) encoding p-conglycinin
storage protein of G. max (Wang et al., 2004). The
sequence induces the transcription of mMRNA in

embryo-specific manner (Chen et al., 1986).

Interveni ng Sequence

Sequence as utilized for DNA cloning

CS-modified Nc.Fad3

Coding sequence ofAl5 desaturase of Neurospora crassa
(neurospora) (Ursin et al., 2003).

Interveni ng Sequence

Sequence as utilized for DNA cloning

T-E9

3-terminal untranslated region derived from RbcS2
gene, small
ribulose-1,5-bisphosphate carboxylase of Pisum sativum
(ped). Induces polyadenylation of mRNA (Coruzzi et
al., 1984).

encoding subunit of

4All the rights pertinent to the information in the present table and the responsibility for

the content rest upon Monsanto Japan Limited.
6



Table 1 (continued)
functions

Component elements of donor nucleic acids, and their origins and

Component elements

Originand function

T-DNA | (continued)

Interveni ng Sequence

Sequence as utilized for DNA cloning

B -Left Border

Sequence of a DNA region derived from A. tumefaciens,
containing the left border sequence used for transferring
T-DNA (Barker et al., 1983).

Outside backbone region (not present in the present recombinant soybean)

Intervening Sequence

Sequence as utilized for DNA cloning

CS-rop

Coding sequence of primer repressor protein derived
from ColE1 plasmid. Maintains a copy number of the

plasmid in Escherichia coli (Giza and Huang, 1989).

Interveni ng Sequence

Sequence as utilized for DNA cloning

OR"®-ori-PBR322

Initiating region of replication isolated from pBR322,
conferring the autonomous replication to vectors in
E.coli (Sutcliffe, 1978).

Interveni ng Sequence

Sequence as utilized for DNA cloning

aadA

Bacterial  promoter/coding  sequence/3'-untranslated
3'(9)-O-nuclectidyl transferase
(aminoglycoside modified enzyme) of transposon Tn7
(Fling al.,1985).

spectinomycin and streptomycin.

region of

et Provides resistances to

Intervening Sequence

Sequence as utilized for DNA cloning

T-DNA

Il (not present in this recombinant soybean)

B-Right Border

DNA region derived from A. tumefaciens, containing the
right border sequence utilized for transferring T-DNA
(Depicker et al., 1982).

Intervening Sequence

Sequence as utilized for the DNA cloning

P-FMV

Promoter of 35S RNA of Figwort mosaic virus (FMV)
(Rogers, 2000).
plant cells.

Induces the transcription within the

Intervening Sequence

Sequence as utilized for DNA cloning

L"6-ShkG

5'-terminal untranslated region of ShkG gene encoding
5-enolpyruvylshikimic acid-3-phosphate synthase
of Arabidopsis thaliana (arabidopsis) (Klee et al.,
1987). Responsive for the modulation of the
gene expression.




Table 1 (continued)
functions

Component elements of donor nucleic acids, and their origins and

Component elements

Originand function

T-DNA 1l (Not present in the present recombinant soybean) (continued)

TS_CTP2 Sequence encoding chloroplast transit peptide derived
from ShkG gene encoding EPSPS of A. thaliana (Klee et
al., 1987; Herrman, 1995). Transports the modified
CPA4EPSPS protein into chloroplast.

CS-modified cp4 Coding sequence of aroA gene encoding

epsps 5-enolpyruvylshikimic acid-3-phosphate synthase

(CP4 EPSPS) of Agrobacterium CP4 strain (Padgette et
al., 1996; Barry et al., 1997).

Intervening Sequence

Sequence as utilized for DNA cloning

T-E9

3-terminal untranslated region derived from RbcS2 gene
encoding small subunit of ribulose-1,5-bisphosphate

carboxylase of Pisum  sativum. Induces the

polyadenylation of mRNA (Coruzzi et al., 1984).

Interveni ng Sequence

Sequence as utilized for DNA cloning

B-Left Border

DNA region derived from A. tumefaciens, containing
the left border sequence utilized for transferring T-DNA
(Barker et al., 1983).

Outside backbone region (not present in the present recombinant soybean)

Intervening Sequence

Sequence as utilized for DNA cloning

OR-ori V

Initiating
broad-host range plasmid RK2.
replication of vector in Agrobacterium (Stalker et al.,
1981).

region of replication derived from the

Permits autonomous

Intervening Sequence

Sequence as utilized for the DNA cloning

*1

"2 P— Promoter

B — Border (border sequence)

"3 CS-Coding Sequence

*4

*5

T — Transcript Termination Sequence
OR — Origin of Replication (region at starting replication)

"8 L — Leader (leader sequence)
"7 TS—Targeting Sequence
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(b) Functions of proteins produced by the expression of target gene and selective
markers, and the fact, if applicable, that the produced protein is homologous with any
protein that is known to possess any allergenicity

Modified Pj.D6D gene

The present recombinant soybean is transferred with the modified Pj.D6D gene
derived from P. juliae. P. juliae from which the modified Pj.D6D gene is isolated is
categorized into a genus of the plant which is generally known as Primrose.

The modified Pj.D6D gene encodes the modified A6 desaturase which is the front
end desaturase (generic name of desaturase which indtoduce double bonds between
an existing double bond and carboxyl end). The modified A6 desaturase introduces
adouble bond between the sixth and seventh carbons from the carboxyl end of certain
fatty acid. In the plants and animals which are known to produce SDA, SDA isthe
product of A6 desaturation of a-linolenic acid (ALA) and ®-3 desaturation of
y-linolenic acid (GLA) (

Figure 2, p13). However, soybean cannot produce SDA, since it does not have
A6 desaturase. So, by transferring the modified Pj.D6D gene into the present
recombinant soybean, SDA, which cannot be originally produced in a soybean, can
be produced (

Figure 2, p13). Transfer of the modified A6 desaturase results in introduction of
double bonds in the oleic acid (18:1) and linoleic acid (18:2) in the present
recombinant soybean, causing production of small amounts of isolinoleic acid (ILA,
18:2) and GLA (18:3) (
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Figure 2, p13).

In order to investigate whether the modified A6 desaturase shares functionally
important amino acid sequence with the existence alergen is compared according to
FASTA algorithm using the allergen database (AD_2009°), no structuraly similar
sequence with the existence allergen is found.

Modified Nc.Fad3 gene

In addition to the modified Pj.D6D gene as mentioned above, the modified
Nc.Fad3 gene derived from N. crassa (Japanese name: neurospora) is transferred in
the present recombinant soybean. N. crassa is a type of fungi categorized in
Ascomycotina, and is considered to contain apathogenic and anallergic properties
(Perkins and Davis, 2000).

By transferring the modified Nc.Fad3 gene, the modified Al5 desaturase is
expressed in the present recombinant soybean. The modified A15 desaturase
introduces a double bond between fifteenth and sixteenth carbons from the carboxy!
end of certain fatty acid. Although soybean has endogenous Al15 desaturase, the
activity is known to be low. Expression of the modified A15 desaturase from N.
crassa in the present recombinant soybean accelerates the metabolic pathway from
linoleic acid to ALA and GLA to SDA, where GLA is a product from the modified
A6 desaturase activity on LA (

Figure 2, p13).

As mentioned above, it is indispensable to transfer a gene encoding A6 desaturase
in order to produce SDA in a soybean. However, it is considered that the level of
SDA in the present recombinant soybean would increase efficiently by expressing the
modified A15 desaturase simultaneously.

In order to investigate whether the modified A15 desaturase shares a functionally

5 Database comprising sequences registered in FARRP (Food Allergy Research and Resource
Program) AllergenOnline database (FARRP, 2009)

10
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important amino acid sequence with the existence alergen is compared according to
FASTA algorithm using the alergen database (AD_2009), no similar sequence
structurally with the existence allergen is found.

(c) Contents of any change caused to the metabolic system of recipient organism

By nature, soybean lacks A6 desaturase and therefore cannot produce SDA.
However, the present recombinant soybean is given the capability of producing SDA
by expressing the modified A6 desaturase and modified Al5 desaturase. The
present recombinant soybean produces gpproximately 20% to 30% SDA of total fatty
acid in soybean oil depending on the environment condition of cultivation (Table 2,
pl4). In addition, by transferring the modified A6 desaturase, a double bond is
introduced in linoleic acid (18:2) and as aresult, GLA (18:3) is produced.

In fact, as results of analyzing fatty acids in the present recombinant soybean,
non-recombinant control soybean and 15 conventional commercial varieties, it was
confirmed that SDA (on an average of 26.13% of the total fatty acids) and GLA (on
an average of 7.09% of the total fatty acids) are produced in the seed of the present
recombinant soybean (Table 2, p14). On the other hand, athough the recombinant
soybean was expected to produce ILA due to the activity of the modified A6
desaturase on oleic acid, ILA was found below limit of quantification as a result of
fatty acid composition analysis on the seeds of the present recombinant soybean
(Table2, pl4). In addition, smal amounts of trans-SDA and trans-ALA were
detected in the seeds of the present recombinant soybean. However, it has been
reported that atrans-isomers of fatty acidss are created in the process of oil extraction
and refining (Chardingny et al., 1996). Therefore, it was considered that trans-SDA
and trans-ALA might be produced in the oil refining process due to isomerization and
are detectable in the oil from the present recombinant soybean in which SDA and
ALA levels arerelatively high.

In addition, regarding the contents of palmitic acid, oleic acid, linoleic acid, ALA,
arachidic acid and behenic acid among eight fatty acids which were detected in both
of the present recombinant soybean and the non-recombinant control soybean, a
significant difference was confirmed between the present recombinant soybean and
the non-recombinant control soybean (Table 2, pl4). The levels of oleic acid,
linoleic acid and ALA in the present recombinant soybean were found outside the
ranges of analytical values of conventional commercial varieties. However, these

11
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fatty acids are all present in the metabolic pathway leading to production of SDA (

Figure 2 pl3), and therefore, the content levels were considered to vary
according to the expression of A6 desaturase and Al5 desaturase in the present
recombinant soybean.

Moreover, the difference in the level of arachidic acid, palmitic acid and behenic
acid in the present recombinant soybean and non-recombinant control soybean was
found within the range of analytical values of conventional commercial varieties.
The arachidic acid, palmitic acid and behenic acid are not contained in the metabolic
pathway to production of SDA and then, the difference detected in the levels of fatty
acid contents was considered not to result from the direct action of A6 desaturase and
A15 desaturase on the fatty acids.

Substrate specificy of A6 desaturase and Al5 desaturase has been investigated in
an in vitro yeast expression system (Attachment 2). As a result, it was confirmed
that desaturation in the modified A6 desaturase from P. juliae is specific and it only
performs A6 desaturation of certain unsaturated fatty acids such as oleic acid, linoleic
acid and ALA. Similarly, it was confirmed that also the modified A15 desaturase
from in N. crassa, is specific to ®-3 desaturation of fatty acid substrates such as
linoleic acid, GLA, dihomo y-linoleic acid (DGLA) and arachidonic acid.

Therefore, it was concluded unlikely that there would be any change in the
metabolic system of host organism other than above-mentioned changes in fatty acid
composition due to the expression of the modified A6 and Al5 desaturases in the
present recombinant soybean.

In addition, SDA, afatty acid produced newly in the present recombinant soybean,
is a normal component of fish oil and is a metabolic precursor to EPA and DHA as
described in section 2 (p2) of chapter I. GLA is part of the human diet, found in
human breast milk, organ meat and plant seed oils, and ILA is also present in human
diets, such as various fish oils and dietary supplements and in fish.

In the seed of the present recombinant soybean, SDA and GLA, which soybean
cannot produced naturally, are produced. Fatty acidsin soybean seeds are

12
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accumulated and stored as a part of triacylglycerol (TAG) in seed oil contents. TAG
is known to be a mgor storage lipid within the soybean seed, and is known to be
utilized as an energy source during the germination period (Liu and Brown, 1996;
Taiz and Zeiger, 1998). In the process of utilizing TAG as an energy source, TAG
is hydrolyzed by lipases and to glycerol and fatty acids which are further metabolized
via p-oxidation to acyl-CoA. It has been reported to date that lipase in sunflower,
poppies and flaxseeds does not have substrate specificity (Fernandez-Moya et a.,
2000, Prokofev and Novitskaya, 1958), and that isomerase and reductase required for
-oxidation of polyunsaturated fatty acids are present in all plants and animals (Stryer,
1995). Therefore, it is considered that B-oxidation of SDA and GLA in soybean
take place in the similar manner as in the case of p-oxidation of linoleic acid and
ALA. In fact, as results of fatty acid composition anaysis on the seed and the
cotyledons in the germination period of the present recombinant soybean, SDA and
GLA contents were found decreasing with germination, suggesting that the fatty acids
are utilized for energy metabolism, similar to soybean endogenous fatty acids such as
linoleic acid and ALA (Attachment 3).

Based on above, it is considered that SDA and GLA produced in the present
recombinant soybean play similar biological role as other fatty acids present in
soybean seeds.

13
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aretransferred °

—-- Fatty acid synthesis pathway where soybean endogenous desaturase work or may work
m Fatty acid synthesis pathway where the transferred modified A6 desaturase and modified A15
desaturase work

6All the rights pertinent to the information in the present figure and the responsibility for the
content rest upon Monsanto Japan Limited.
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Table 2

w N

4

Fatty acid composition in soybean oils of the present recombinant soybean, the non-recombinant control soybean and conventional commercial

varieties, and fat content in seeds? ’

Pre%;ﬂvgfzacgrppe;ﬁrejt(%bean Non—rec:\r/r:et:;ngnvglc:gr&)soybean pvalue Convemional[ggorpnfrcial pzrooduct (range (%))

[range (%)] [range (%)] o Tol. It~ G8)
Fatty acid composition (content per total fatty acids)
16:0 Palmitic 12.06 1177 <0.001 (9.88-12.33)
(Pamitic acid) [11.53-12.54] [11.14-12.08] [7.28, 14.20]
18:0 Stearic 4.19 4.15 0.245 (3.68 - 4.89)
(Stearic acid) [3.73- 453 [3.85- 4.44) [2.87, 5.85]
18:1 Oleic 15.18 19.19 0.001 (16.70 - 23.16)
(Oleic acid) [12.66 - 18.80] [17.24 - 21.17] [12.56, 27.98]
18:2 Linoleic 22.78 54.93 <0.001 (53.36 - 57.39)
(Linoleic acid) [16.46 - 30.81] [54.05 - 56.04] [50.46, 59.96]
18:2 Isolinolenic (ILA) -3 - NA* -
(Isolinoleic acid)
18:3 Linolenic (ALA) 11.18 9.20 0.016 (6.95 - 10.58)
(a-Linoleic acid) [10.20 - 11.80] [7.42 - 10.66] [3.72, 13.46]
18:3 trans-ALA 0.44 - NA -
(trans a-linolenic acid) [0.38—-0.48]
18:3 y-linolenic (GLA) 7.09 - NA -
(y-linolenic acid) [6.07 - 8.03]
18:4 Stearidonic (SDA) 26.13 - NA -
(Stearidonic acid) [16.83 — 33.92]
18:4 trans-SDA 0.18 - NA -
(trans stearidonic acid) [0.058 - 0.26]
20:0 Arachidic 0.34 0.31 <0.001 (0.27 - 0.36)
(Arachidic acid) [0.31-0.37] [0.28- 0.34] [0.20, 0.45]
20:1 Eicosanoic 0.14 0.13 0.282 (0.071-0.19)
(Eicosenoic acid) [0.075 - 0.20] [0.069 - 0.19] [0, 0.3]]
22:0 Behenic 0.29 0.32 0.023 (0.30-0.41)
(Behenic acid) [0.26 - 0.31] [0.28- 0.37] [0.22, 0.49]
Fat content in dried seed
Total Fat 1591 1594 0.955 (13.99 - 20.56)
(Fat) [12.95-19.03] [12.73-18.80] [11.04, 25.03]

Samples obtained from 5 farm fields in the US were analyzed, and results were statistically analyzed with ANOV A (n=5).
Tolerance interval includes 99% of the expressed vaue in population of the conventional commercial product with 95% reliability.  The limit of the lowest valueis set as 0
- ; less than the lower limit for quantification (the limit for quantification is 0.13% of total faty acids)
NA; not applied, since the analyzed value in the non-recombinant control soybean, or the both of analyzed values in the present recombinant soybean and the non-recombinant control soybean are

less than the lower limit for quantification.

7All the rights pertinent to the information in the present table and the responsibility for the content rest upon Monsanto Japan Limited.
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(2) Information concerning vectors

1) Nameand origin

The vectors used for the production of the present recombinant soybean were
assembled from plasmids including the vector pBR322 from E. coli.

2) Properties

(a) The number of base pairs and nucleotide sequence of vector

The total number of base pairs in PV-GMPQ1972 used for the production of the
present recombinant soybean is 16,465 bp. The entire nucleotide sequences of the
present plasmid vector is shown in Attachment 4.

(b) Presence or absence of nucleotide sequence having specific functions, and those
functions

The aadA gene derived from transposon Tn7 conferring spectinomycin and
streptomycin as the selective marker of the construction vector in E. coli is present
outside of T-DNA region.

(c) Presence or absence of infectious characteristics of vector and, if present, the
information concerning the host range

The present vector is not known to be infectious.
(3) Method of preparing living modified organisms
1) Structure of the entire nucleic acid transferred to the recipient organism

The component elements of the present plasmid vector transferred to the recipient
organism are described in Table 1 (p6 to 9). In addition, the location of the

component element of the donor nucleic acid within the vector and the section to be
cleaved by restriction enzymes are shown in Figure 1 (p5).

16
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2) Method of transferring nucleic acid transferred to the recipient organism

The plasmid vector PV-GMPQ1972 was transferred into the embryo cell derived
from the non-recombinant soybean variety A3525 by Agrobacterium method.

3) Process of growing living modified organisms

(a) Mode of selecting the cells containing the transferred nucleic acid

Meristem tissues were excised from the embryos of conventional soybean variety
A3525. After co-culturing with the A. tumefaciencs ABI strain carrying the plasmid
vector PV-GMPQ1972, the meristems were placed on the tissue culture medium
containing glyphosate, carbenicillin and claforan for selection of cells. At the time,
plant cells untransformed by the glyphosate were removed.

(b) Presence or absence of remaining Agrobacterium in the case of using the
Agrobacterium method for transferring nucleic acid

The Agrobacterium bacterium which is used for transformation is removed by the
tissue culture medium supplemented with carbenicillin and claforan. Further, as a
sult of PCR analysis targeting outside backbone region of the plasmid vector
PV-GMPQ1972 used for the transformation in R4 generation of the present
recombinant soybean, it was found that the outside backbone region of the plasmid
vector is not present in the present recombinant soybean (Attachment 5).
Consequently, the absence of Agrobacterium used for the transformation was
confirmed in the present recombinant soybean.

(c) Process of rearing and pedigree trees of the following lines: cells to which the
nucleic acid was transferred; the line in which the state of existence of replication
products of transferred nucleic acid was confirmed; the line subjected to isolated field
tests; and the line used for collection of other necessary information for assessment of
Adverse Effects on Biological Diversity

The re-differentiated individual (RO), as transformed, was inbred to select an
individual having T-DNA | region (a region having an expressing cassette of the
modified Pj.D6D gene and an expressing cassette of the modified Nc.Fad3 gene) as
homo and having T-DNA Il region (a region having an expression cassette of the

17



modified cp4 epsps gene) as separated, in progeny R1 generation. It has been
confirmed by the Invader analysis in R2 generation that this individual does not have
T-DNA 11 region. The progeny of the selected individual was to be subjected for
analyzing the transferred gene and investigating morphological properties. As a
result, the MONB87769 line was finally selected as the line to be commercialized.

The process of growing the present recombinant soybean was shown in Figure 3
(p18). Meanwhile, the scope of approval for Type 1 Use Regulation includes R4
generation of the present recombinant soybean and the progeny hybrids delived from
the R4 generation of the present recombinant soybean.

18



Confidential: not disclosed to unauthorized persons

Figure 3 Process of growing of the present recombinant soybean
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Table 3

(4) State of existence of nucleic acid transferred to cells and stability of expression of
traits caused by the nucleic acid

(a) Place where the replication product of transferred nucleic acid exists

In order to investigate whether or not the transferred gene of the present
recombinant soybean is present on the chromosome (R4 generation) containing the
transferred genes as homo, and the soybean without any recombination were bred to
produce a F1 individua and the genotype of the transferred gene was investigated
using the Invader analysis for F2 generation obtained from inbreeding the one
individual at F1 generation to detect a segregation ratio (Attachment 6). Asaresult,
the segregation ratio of the transferred gene complied with the segregation ratio of
1:2:1 which is expected in accordance with the Mendel law (Table 3, p.22). Further,
F3 generation obtained from inbreeding a single individual of heterozygote at F2
generation, and F4 generation obtained from inbreeding a single individua of
heterozygote at F3 generation complied with the segregation ratio as expected (Table
3, p.22). Therefore, it is considered that the transferred gene of the present
recombinant soybean is present on the chromosome.

Segregation ratio of the transferred gene in the progeny of the present
recombinant soybean®

Observed values
12:1 3

Expected values containing a segregation ratio of

Generation®

Number of

Individuals

Number of

Individuals

Individuals
2

Number of
Individuals to be
Positive/homo
Number of
Individuals
Positive/hetero
Number of
individuals
Negative
Number of
individuals
Positive/homo
Positive/homo
Negative
Number of

provided ?

p value

n
N

I

11

N
w

13

N
w
(&

0.2

0.9087

F3

174

48

81

45

&|B
o | &

87

&|B
o | &

09

0.6278

F4

222

60

102

60

55.5

111

55.5

15

0.482

25

1The F1 generation was obtained by breeding the present recombinant soybean and the soybean

without any recombination which does not have the transferred gene of the present recombinant
In addition, F3 generation and F4 generation were obtained from inbreeding F2

soybean.

8All rights pertinent to the information in the present table above and the responsibility

for the content rest upon Monsanto Japan Limited.
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generation and F3 generation, each of which are heterozygotes.

2 Whether or not there is T-tml, which is a portion of the transferred genes, was assayed using
the Invader analysis to confirm the genotype.

% In order to evaluate whether or not the observed value complies with the expected vaue in
accordance with the Mendel law in each generation to be investigated, the vaue of > was
tested.
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(b) The number of copies of replication products of transferred nucleic acid and
stability of its inheritance across multiple generations

As aresult of analyzing the transferred gene using Southern blotting analysis, it
was confirmed that 1 copy of T-DNA | region is incorporated in one location in the
genome of the present recombinant soybean (Fig. 5, p.43 of Attachment 7). In
addition, it was confirmed that the outside backbone region and T-DNA 1l region
were not transferred (Fig. 6 to 7, p.44 to 45 and Fig. 15 to 16, p.53 to 54 of
Attachment 7), and that al component elements of the expression cassette of the
modified Pj.D6D gene and the expression cassette of the modified Nc.Fad3 gene
within T-DNA | region are incorporated (Fig. 8 to 13, p.46 to 51 of Attachment 7).
Further, it has been shown that the transferred gene is stably inherited to the progeny
using the Southern blot analysisin  several generations (generations R3 to R6) (Fig.
14, p.52 of Attachment 7).

The schematic figure of the transferred gene in the present recombinant soybean is
shown in p.24 as Figure 4.
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Figure4 Transferred gene map of the present recombinant soybean’

9AlI the rights pertinent to the information in the present table above and the responsibility for the content rest upon Monsanto Japan
Limited.
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(c) In the case of multiple copies existing in a chromosome, whether they are
neighbored or spaced from each other

This item is not applicable, since there is one copy for al genes (Fig. 5, p.43 of
Attachment 7).

(d) Inter-individua or inter-generational expression stability under a natura
environment with respect to the characteristics referred to specifically in (6)-(a)

Analysis using the Western blotting analysis was made for the expressed amount of
the modified A6 desaturase and the modified A15 desaturase in leaf, immature seed
and mature seed of the present recombinant soybean which was cultivated by the
randomized block design for 3 repeats in 3 farm field in US (Nebraska, Arkansas and
Wisconsin) (Attachment 8).

As aresult, the expressed amount of the modified A6 desaturase was an average of
20 pg/g fwt and a range of 15 to 25 pg/g fwt in the immature seed, and was an
average of 0.99 ng/g fwt and a range of 0.43 to 1.9 pg/g fwt in the mature seed (Table
1, p.17 of Attachment 8). On the other hand, the expressed amount of the modified
A6 desaturase in the leaf was less than the lower limit for quantification (LOQ=0.625
He/g).

The expressed amount of the modified A15 desaturase was an average of 48 pg/g
fwt and a range of 26 to 62 pg/g fwt in the immature seed, and was an average of 21
ug/g fwt and a range of 5.3 to 52 ug/g fwt in the mature seed (Table 1, p.17 of
Attachment 8). On the other hand, the expressed amount of the modified A15
desaturase was less than lower limit for quantification (LOQ=0.625 pg/g fwt).

In addition, in order to investigate the inter-generationa stability of the modified
A6 desaturase and the modified A15 desaturase in the present recombinant soybean,
proteins were extracted from samples of immature seed, at autonomous progeny four
generations (R3, R4, R5, R6) of the present recombinant soybean to analyze the
expression of the modified A6 desaturase and the modified A15 desaturase using the
Western blotting analysis. As aresult, bands which are identical to the modified A6
desaturase and the modified A15 desaturase were detected for all generations to be
provided, and it was confirmed that traits to be purposed were stably expressed (Fig.
1, p.15and Fig. 2, p.16 of Attachment 9).
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According to the results, it was indicated that the modified Pj.D6D gene and the
modified Nc.Fad3 gene transferred to the present recombinant soybean are stably
inherited to several progenies, and that the modified A6 desaturase and the modified
A15 desaturase are expressed at these progenies.

(e) Presence or absence, and if present, degree of transmission of nucleic acid
transferred through virus infection and/or other routes to wild animals and wild plants

There is no possibility that the transferred nucleic acid is transmitted to wild
animals and wild plants and the like under natural conditions, since regarding the
plasmid vector PV-GMPQ1972, the region of recipient organism, which allows
autonomous replication, is limited to gram-negative bacteria such as E. coli and A.
tumefaciens.

(5) Methods of detection and identification of living modified organisms and their
sensitivity and reliability

Detection is available using the PCR method (Attachment 10). This method has
sufficient sensitivity to evaluate each one seed. It is recommended that the
concentration of DNA used for evaluation 5 to 10 ng per one reaction of PCR. A
confirmation test was performed for the reproductive precision of this method using
180 seeds of the present recombinant soybean and 90 seeds of the soybean without
any recombination.

(6) Difference from the recipient organism or the taxonomic species to which the
recipient organism belongs

(a) Specific contents of physiological or ecological characteristics that were
accompanied by the expression of replication products of transferred nucleic acid

In the present recombinant soybean, the modified A6 desaturase and the modified
A15 desaturase are expressed by transferring the modified Pj.D6D gene and the
modified Nc.Fad3 gene, respectively, to produce SDA and GLA as aresult. Since
the modified Pj;.D6D gene and the modified Nc.Fad3 gene are controlled by the
embryo-specific 7Sa’ promoter and the 7Sa promoter the modified A6 desaturase and
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the modified A15 desaturase was confirmed to express only in seed. In addition,
expression level of both proteins in immature seeds is higher than that of mature
seeds, and the expression level is confirmed to decrease as the seeds reach maturity
(Table 1, p.17 of Attachment 8).

(b) With respect to the physiological or ecological characteristics listed below,
presence or absence of differences between genetically modified agricultural products
and the taxonomic species to which the recipient organism belongs, and the degree of
difference, if present®

In an isolated field of Kawauchi research farm of Japan Monsanto Limited, an
isolated field test of the present recombinant soybean was performed in 2008. The
R6 generation of the present recombinant soybean was provided for the test (Figure 3,
pl18). As the non-recombinant control soybean, A3525, which is the parent line to
be transferred for the present recombinant soybean, was used. In addition to the
field test described above, a test for condition of low temperature stress and an
antioxidation test were performed in a greenhouse at Monsanto Company (US).

a Morphological and growth characteristics

In order to compare the morphology and the growth characteristics, differences of
the morphological characteristics and the growth between the present recombinant
soybean and the non-recombinant control soybean were investigated for 20 items
(starting of germination, during germination, uniformity of germination, number of
germinated plants, germination rate, shape of little leaf, number of trichomes, time of
flower initiation, time of flower completion, growing type, maturation period, main
stem length, number of culm nodes, tiller number, height of lowest stem node, plant
type, weight of above-ground parts at the harvest time, shape of harvested seed (grain
color, grain uniformity and grain shape)) according to the seedling characteristic
categorized list for the seedling registration. As a result, no significant difference
between the present recombinant soybean and the non-recombinant control soybean
was found for the items which were statistically analyzed (number of individuals to be
germinated, main stem length, number of culm nodes, tiller number, height of lowest

10All the rights pertinent to the information described in the following a to h in the
present item and the responsibility for the content rest upon Monsanto Japan Limited.
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stem node, weight of above-ground parts at the harvest time) (Table 2, p.9 of
Attachment 11). In addition, it was perceived that the starting of germination in the
present recombinant soybean and the non-recombinant control soybean were different
among the items which were not statistically analyzed (starting of germination, during
germination, uniformity of germination, germination rate, shape of little leaf, number
of trichomes, time of flower initiation, time of flower completion, growing type,
maturation period, plant type, shape of harvested seed (grain color, grain uniformity
and grain shape)) (Table 2, p.8, and Figures 3 to 5, p.9 and p.10 of Attachment 11).
The starting of germination was July 30 for the present recombinant soybean, and
August 1 for the non-recombinant control soybean (Table 2, p.8 of Attachment 11).

b Cold-tolerance and heat-tolerance at the early stage of growth

Low temperature resistance test at early stage of growth was conducted on an
environmently controlled room of the Monsanto Company (US).

Low temperature stress experiment 1 (Attachment 12, 2006)

The present recombinant soybean, the non-recombinant control soybean A3525
and 4 different conventiona commercial varieties were grown a 29°C in
daytime/21°C at nighttime in a greenhouse until two-leaf stage were transferred to the
environmently controlled room, and cultivated for 20 days at 15°C in daytime/8°C at
nighttime to investigate dry weight, fresh weight, growth stage, main stem length and
plant vigour'(Attachment 12). As a result, no statistically significant difference
was observed between the present recombinant soybean and the non-recombinant
control soybean for dry weight, fresh weight, main stem length and plant vigour,
and no difference was observed between the present recombinant soybean and the
non-recombinant control soybean were found for growth stage, which were not
statistically analyzed (Table 2, p.5 of Attachment 12).

In the seed of the present recombinant soybean, SDA and GLA, which are fatty
acids not originally produced in a soybean, are produced due to the expression of the
transferred gene.  Since the transferred gene is controlled by the embryo-specific
promoter, it is considered that SDA and GLA cannot be produced in tissues other

11Plant vigour is evaluated as stages 1 to 9, and the lower the number indicates the worse the growth.
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than the seed. However, during application of the isolated field test, reviewer
pointed out that the soybean plants could have increased cold tolerance in case if
SDA and GLA can be produced in the biological membrane, resulting in increased
level of unsaturated fatty acid. So, in order to investigate in detail that resistance to
low temperatures is not increased in the present recombinant soybean, the growth of
the present recombinant soybean at 3 different low temperature conditions were
evaluated (Attachment 13).

Low temperature stress experiment 2 (Attachment 13, 2009)

The present recombinant soybean and the non-recombinant control soybean were
seeded in a greenhouse, grown at 30°C in daytime/20°C at nighttime until first-leaf
stage. Then they were cultivated in the environmently controlled room set at the
optimal temperatures'® (29°C in daytime/24°C a nighttime) and 3 different low
temperature conditions (20°C /15°C, 15°C /8°C and 7°C /2°C in daytime/nighttime)
to investigate dry weight, fresh weight, growth stage, main stem length and plant
vigour'® after 22 days transferred to the environmently controlled room (after 9 days
at 7°C /2°C) (Attachment 13).

As a result, statistically significant differences between the present recombinant
soybean and the non-recombinant control soybean were found in the dry weight for
20°C/15°C and 7°C /2°C and the main stem length for 20°C /15°C (Table 4, p30 and
Table 3, p. 21 of Attachment 13). Regarding the growth stage which was not
statistically analyzed, no differences between the present recombinant soybean and
the non-recombinant control soybean were found.

The dry weight was 3.0 g for the present recombinant soybean and 2.6 g for the
non-recombinant control soybean at 20°C /15°C, and 0.50 g for the present
recombinant soybean and 0.46 g for the non-recombinant control soybean at 7°C
/2°C, the present recombinant soybean was heavier (Table 4, p30 and Table 3, p21 of
Attachment 13).

The main stem length was 17.5 cm for the present recombinant soybean and 16.2
cm for the non-recombinant control soybean at 20°C /15°C, and the present
recombinant soybean was higher (Table 4, p30 and Table 3, p21 of Attachment 13).

12Present recombinant soybean at the optimal temperature (29/24 °C) was not evaluated.

13Plant vigour is evaluated as stages 1 to 9, and the bigger the number indicates the worse the growth.
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In the above low temperature stress test 2, while the difference found in the dry
weight and the main stem length was small, it was not able to fully deny the
possibility of increased cold tolerence in present recombinant soybean cannot be
denied. Therefore, follow-up study was conducted as alow temperature stress test 3.

Low temperature stress test 3 (Attachment 14, 2010)

The present recombinant soybean, the non-recombinant control soybean and 4
conventional commercial varieties were seeded in the greenhouse to grow them at
30°C in daytime/20°C in nighttime until a primary leaf is developed. Then, they
were cultivated in an environmently controlled room under optimal conditions (29°C
in daytime/24°C at nighttime) and under 3 different low temperature conditions
(20°C /15°C, 15°C /8°C and 7°C /2°C in daytime/nighttime) to investigate dry weight,
growing step, main stem length and plant vigour*, followed by statistically analyzing
the dry weight, main stem length and plant vigour (Attachment 14). The statistical
analysis for plant vigour was subject to the difference in plant vigour before and after
the treatment with low temperature.

As a result, it was confirmed under optima conditions to have a statistically
significant difference between the present recombinant soybean and the
non-recombinant control soybean in the main stem length and plant vigour (Table 5,
p3l and Table 2, p.9 of Attachment 14). The average main stem length under
optimal conditions was 35.8 cm for the present recombinant soybean and 30.3 cm for
the non-recombinant control soybean, and the present recombinant soybean was
higher. However, the average value for the present recombinant soybean was within
the range for conventional commercial varieties (31.1 to 104.5 cm). Plant vigour
was 1.1 for the present recombinant soybean and 1.0 for the non-recombinant control
soybean before the treatment, and 1.0 for both the present recombinant soybean and
the non-recombinant control soybean after the treatment.

Under 3 different low temperature conditions, a statistically significant difference
was confirmed between the present recombinant soybean and the non-recombinant
control soybean in the dry weight at 15°C /8°C and 7°C /2°C and plant vigour at
20°C /15°C and 7°C /2°C among the items which were statistically analyzed (dry
weight, main stem length and plant vigour) (Table 5, p.31 and Table 2, p.9 of
Attachment 14). In addition, regarding the growth stages which were not

14 The plant vigour is evaluated as stages 1 to 9, and the bigger the number indicates

the worse the growth.
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statistically analyzed, no difference between the present recombinant soybean and the
non-recombinant control soybean could be confirmed.

The dry weight was 0.68 g for the present recombinant soybean and 0.82 g for the
non-recombinant control soybean at 15°C/8°C, and 0.13 g for the present
recombinant soybean and 0.15 g for the non-recombinant control soybean at 7°C/2°C,
the present recombinant soybean is lower in both tests. However, the average
values for the present recombinant soybean under these temperature conditions were
within the range for the conventional commercial varieties (0.46 to 1.00 g at
15°C/8°C and 0.12 to 0.17 g a 7°C/2°C) (Table 5, p.31 and Table 2, p.9 of
Attachment 14).

Plant vigour was 1.3 for the present recombinant soybean and 1.0 for the
non-recombinant control soybean before the treatment at 20°C/15°C, and 3.9 for the
present recombinant soybean and 4.1 for the non-recombinant control soybean after
the treatment. Plant vigour was 1.2 for the present recombinant soybean and 1.0 for
the non-recombinant control soybean before treatment at 7°C/2°C and 9.0 (discharge)
for both the present recombinant soybean and the non-recombinant control soybean
after the treatment (Table 5, p31 and Table 2, p.9 of Attachment 14). Distribution of
the plant vigour in the individual to be provided under each temperature condition
was shown in Table 6 (p.36 and Table 3, p.10 of Attachment 14).
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Table4 Growth characteristics of the present recombinant soybean and the
non-recombinant control soybean in the low temperature stress test 2 (Results
before the treatment and day 22 after the treatment)™

Average value'
Growth
Temperature e
cor?diti on  Charaggristics recl?)rr%ﬁbei?]tant Non-recombinant
soybean control soybean
Dry weight (g) tré‘;tneém N.A. 4.45
., Freshwdght (g ireter N.A. 15.42
(Zggg’r%‘; C rowth stage e NA. R2- R3
gﬂg%gt#é)e Main stem length (cm) tré&?rﬁem N.A. 36.8
_ oore N.A. 1.0
Plant vigour After NA 20
treatment A .
Dry weight () trée];tr%ram 3.0 2.6
Fresh weight (g) tré‘;tneém 9.7 8.9
Growth stage ireter V3-V4 V3-V4
o Bef
20/15°C Main stem length trodtment 9.4 9.4
(cm) yedter 17.5 16.2
, oot 10 1.0
Plant vigour After 32 36
treatment . :
Dry weight () tré‘;tneém 2.0 2.0
Fresh weight (g) gorter 7.3 6.9
Growth stage ireter V2-V3 V2-V3
o Bef
15/8°C Main stem length trodtment 9.4 9.4
(cm) trosent 122 119
_ oore 1.0 1.0
Plant vigour After 50 50
treatment . )
Dry weight (g) tre'grt%ﬂ 6 0.5* 0.5
Fresh weight (g) poer 1.9 17
Growth stage iredter V1 (V1) V1(V1)
o5 Bef
72°C Main stem length trear(r)gm 9.4 94
(cm) goter 9.6 (9.4) 9.3(9.3)
. tr%gtfr(r)gm 10 1.0
Plant vigour After 89 (6.4) 89 (66
treatment 9 (6. .9 (6.

Note) The man stem length and the plant vigour before the treament are not compared by satisticaly andyzing those obtained
from the present recombinant soybean and the non-recombinant control soybean. The main stem length after the treatment was
statisticaly andyzed using ANOVA with the main stem length before the treatment as a covariate in the statisticad andysis. The
dry weight and fresh weight after the treatment was analyzed using ANOVA without using the covariant for the statistica andysis,
since they do not have any correlation with the main stem length before the treatment. The plant vigour was statisticaly anayzed
using ANOVA for achange of vaues before and after the treatment.
* Statisticaly Sgnificant differences those from the present recombinant soybean and the non-recombinant control soybean were
g:orﬁ%n‘ed (p<0.05).

n=

2Growing step: Vn=main leaf nleaves stage, R2=time of flower initiation, R3= early stage of node growing

% Plant vigour was evauated as stages1t09. 1 indicatesthat the growth is good, the higher the number the worse the growth, and

9 indicates discharge.

* The present recombinant soybean under the optimal condition (29/24 °C) was not eval uated.

® Regarding the growth stage, main stem length and plant vigour a 7°C /2°C, vaues in parentheses ares data a 9 days after the
treatment.

¢ While the average vaue of the dry weight a 7°C /2°C was 0.50 g for the present recombinant soybean and 0.46 g for the
non-recombinant control soybean, both vaues are shown as 0.5 ginthe Table.

15All the rights pertinent to the information in the present table above and the

responsibility for the content rest upon Monsanto Japan Limited.
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Table 5 Growth characteristics of the present recombinant soybean, the
non-recombinant control soybean and the conventional commercial product in the low
temperature stress test 3 (Results before the treatment and day 21 after the treatment  °

Range of the
Growth Average vaue (SE)* conventional
Tempe.rfature characteristics commercial product?
condition 34 Present . - .
. Non-recombinant Minimum Maximum
recombinant
control soybean value value
soybean
Dry weight @) yrcy  4.26 (0.17) 4.31(0.13) 3.66 5.08
29/24.°C Growingstep et R1 R1 V7 R3
(Optimal Mansem oo 7.9(013) 75(0.15) 7.0 76
temperature length (cm) ~ After 358 (0.50)* 30.3(0.93) 311 1045
condition) _ Belore 11 (007) 1.0 (0.00) 1.0 1.0
Plant vigour * After
woset  1.0(0.00) 1.0 (0.00) 1.0 1.0
Diyweight (@) yoerom 221 (0.12) 2.45 (0.11) 2.25 2.85
Growingstep i V35 V3-V5 V3 V5
. Mainsem  neaere  7.7(017) 7.6 (0.14) 7.0 7.3
20/15°C length (cm) After
g o+ 163(0.33) 1556 (0.37) 139 294
_ Belore 13 (010) 1.0 (0.00) 1.0 1.0
Plant vigour * After
oot 3.9(0.08) 4.1 (0.09) 3.2 5.0
Dry weight @) yiromy  0.68 (0.03)* 0.82 (0.04) 0.46 1.00
Growingstep et V1 V1 V1 V1
. Mainsem  neaere  7.8(0.14) 7.5 (0.15) 6.2 8.0
15/8°C length (cm) After
g o 10.1(0.14) 10.0(0.15) 85 110
_ JBelore 13 (012) 1.0 (0.00) 1.0 1.0
Plant vigour After
ot 6.0(0.05) 6.1(0.09) 5.2 75
Dry weight @) yiremy  0.13 (0.01)* 0.15 (0.00) 0.12 0.17
Growingstep et | Ve Ve VC VC
Before
S Main stem retoont  7.7(0.16) 7.4(0.13) 6.8 7.9
length (cm) — After  79(0.19) 7.9(0.20) 6.1 7.2
_ odore  12(008) 1.0 (0.00) 1.0 1.0
Plant vigour * After
oot 9.0 (dead) 9.0 (dead) 9.0 (dead) 9.0 (dead)

Note Themain stem length and the plant vigour beore the treatment are not comparedfor those of the present recombinant soybean and the non-recombinant control
soybean % the sttistica analysis. Thedry weight at 15°C/8°C and 7°C/2°C dter the trestment and the main stem length after the treatment were statistically analyzed

using AN

length before the treatmert.

VA, with the main’stem length beforethe treatment as covariants in thestatistical analysis.  Thedry weight
was Satistically analyzed using ANOVA without using any covaiants in thestatistica _anala){s
he plant vigour was st&tistically analyzed for achangein v

is,
ues

sincethe dry weight does not have
beforethetreatment and &ter thetr

29°C [24°C and 20°C/15°C after the treatment

correlation with the main stem

ent using ANOVA.

¥ Staéigticglllgl significant difference between the present recombinant soybean and the non-recombinant control soybeanwas confirmed (p<0.05).
n= :

Standard error
?Minimum value and maximum value of average value for 4 Conventional commarcial varieties (AG0604, AG00501, ANAND and Schillinger 235.T)
*Growthstage: VC=time of developing Primary leaf, Vn=main leaf n leaves stage R1=timedf flower initiation, R3=ealy stage of
4 Plant vigour was evaluated asstages 1t0 9. "1 indicates that the growth is good, the higher the number theworse the growth, an

node growin
d 9 incH:aIes 3is:harge

16All the rights pertinent to the information in the present table above and the

responsibility for the content rest upon Monsanto Japan Limited.
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Table6 The plant vigour of each individual to be provided of the present recombinant
soybean and the non-recombinant control soybean in the low
temperature stress test 3 (Result before the treatment and day 21 after

the treatment)*’
_ Plant vigour (number of individuals at evaluation
Temperature Soybean to be provided items)!
condition (Time for evauation) 1 2 4 5 6 7 8 9
o o ; Before
29°C /24°C Present recombinant soybean tretment 18 2 - = = = = = =
(Optimal
Non-recombinant control  After
temperature  soybemn treatment 0 - - - - - = — —
condition)
Present recombinant soybean Ega?rzweent 20 - @ - @ — @ — —
Non-recombinant control  After 20
soybean treatment e —
20°C /15°C  Present recombinant soybean Ega?rzweent 5 5 — @ — @ — @ — @ — —
Non-recombinant control  After 20
soybean treatment e —
Present recombinant soybean  BEfore - - 3 17 = = - - _—
treatment
Non-recombinant control  After 1 17 2
soybean treatment - - - -
15°C /8°C Present recombinant soybean Ega?rqweent 16 3 1 — — - — —
Non-recombinant control  After 20
soybean treatment e —
; Before
Present recombinant soybean  tcment - (- - -1 19 - - -
Non-recombinant control  After 1 17 2
soybean treatment - — — -
7°C [2°C Present recombinant soybean Ega?rqweent 17 3 — @ — @ — - — —
Non-recombinant control  After 20
soybean treatment e —
Present recombinant soybean Ega?rzweent _  —_ - - = = = — 20
Non-recombinant control  After 20
soybean treatment - - - - - - —

! Plant vigour was evaluated as stages 1 t0 9. 1 indicates that the growth is good, the hi gher the number
theworse the growth, and 9 indicates discharge.  The values described in columnsin each evaluation
item indicate number of individualsto be provided corresponding to the evaluation item.

17All the rights pertinent to the information in the present table above and the
responsibility for the content rest upon Monsanto Japan Limited.
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¢ Wintering ability and summer survival of the mature plant

The present recombinant soybean and the non-recombinant control soybean which were
grown in the isolated farm field were continuously grown after the maturation period to
observe the growing status in the winder season in Japan. While the growing status in
the winter season is confirmed at January 20, both of the present recombinant soybean
and the non-recombinant control soybean were fired (Figure 6, p.11 of Annex 11.

d Fertility and pollen size

Pollen collected from the present recombinant soybean and the non-recombinant
control soybean were stained with potassium iodide solution to compare fertility and
pollen size. As a result, both the present recombinant soybean and the
non-recombinant control soybean indicated high fertility of pollen, and a great
difference in fertility could not be confirmed. In addition, a difference in the
morphology and size of the pollen could not be confirmed (Figure 7, p.12 of
Attachment 11).

e Production, shedding habit, dormancy, and germination rate of the seed

Regarding the present recombinant soybean and the non-recombinant control
soybean which were cultivated under the same conditions, items relating to the
produced amount of seed (number of ripened pods, weight of crude seed per single
stock, weight of precise seed per single stock, and weight of 100 seeds) were
investigated. As a result in which these items were statistically analyzed, a
significant difference in the weight of 100 seeds was confirmed (Table 3, p.15 of
Attachment 11). The average value of the weight of 100 seeds was 20.33 g for the
present recombinant soybean and 21.58 g for the non-recombinant control soybean,
and those of the present recombinant soybean were lower.

Regarding the shedding habit, the present recombinant soybean and the
non-recombinant control soybean were harvested at the mature stage to observe the
degree of dehiscence after the plant was naturally dried in avinyl house. Asaresult,
both the present recombinant soybean and the non-recombinant control soybean had
difficulty in pod bursting, and a difference in the pod bursting of the seed was not
seen (Table 3, p.15 of Attachment 11).

Regarding the dormancy and germination rate, the seed just after harvesting was
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layered on a petri dish, and incubated at 25°C to investigate number of germinated
seeds in time dependent manner.  As aresult, while some variations of germination
vigour were observed, high germination rate was indicated in both the present
recombinant soybean and the non-recombinant control soybean, and a statistically
significant difference was not confirmed in the final number of germinated
individuals (Table 3, p.15 of Attachment 11).

f Crossability

In order to investigate the crossability of the present recombinant soybean,
frequency of hybrid plants in the harvested seed of the non-recombinant control
soybean with the present recombinant soybean as a pollen parent was investigated.
Regarding the determination of the hybrid plant, the transferred gene of the present
recombinant soybean which is the pollen parent was used as an index.

Seeds were bulk harvested from the non-recombinant control soybean which was
cultivated at a site for investigating morphology and growing characteristics. The
individual from which the seed was harvested was cultivated at 2 inner furrows in the
plot with a clearance of 1 m provided from the plot for this recombinant soybean
adjacent to the non-recombinant soybean plot (Figure 2, p.5 of Attachment 11).
PCR determining whether or not the transferred gene is present was conducted in
each seed for 499 seeds which were randomly selected from the harvested seeds.
Tagman-PCR method, which can detect the transferred gene and an endogenous gene
region corresponding to a portion to be transferred, was applied for the
above-mentioned PCR.

491 seeds were analyzed among the 499 seeds subjected to PCR. 8 seeds could
not be analyzed, as a sufficient amount of DNA could not be extracted from the 8
seeds. For the rest 491 seeds available to analysis, no transferred genes were
detected (Table 5, p.16 of Attachment 11) and therefore, it was considered that
crossability could not be observed in this investigation. Therefore, it was considered
that the crossing rate in this investigation did not go beyond the previously reported
natural crossing rate between the soybean products (0.03 to 6.32%) (Woodworth,
1922; Garber and Odland, 1926; Cutler, 1934; Weber and Hanson, 1961; Caviness,
1966; Beard and Knowles, 1971; Ahrent and Caviness, 1994; Abud et a., 2003; Ray
et d., 2003).

g Productivity of harmful substances

Soil microfloratest, plow-in test and succeeding crop test were conducted in order
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to confirm that substances which provide an effect on the soil microflora or other
plant are not produced from the present recombinant soybean. As a result, no
statistical significant difference was confirmed in the number of soil microflora,
number of germinated line of radioxenon and dry weight of the present recombinant
soybean and the non-recombinant control soybean, and no difference was found in
the germination rate which was not statistically analyzed (Tables 6 to 8, p.18 of
Attachment 11).

h Antioxidative property

In the seed of the present recombinant soybean, SDA and GLA, fatty acids which
cannot be produced by nature by soybean, are produced due to the transferred genes of
the modified A6 desaturase and the modified A15 desaturase. Since these transferred
genes are controlled by the embryo-specific promoter, it is considered that SDA and
GLA are not produced in tissues other than the seed. However, during application of
the isolated field test, reviewer pointed out that the soybean plants could have
increased cold tolerance in case if SDA and GLA can be produced in the biological
membrane, resulting in increased level of unsaturated fatty acid. So, in order to
confirm whether or not the antioxidative properties of the present recombinant
soybean is increased, 3 separated concentrations (30, 70 and 200 g active ingredient
(ai.)/ha) of herbicide paraguat, which has been known to induce oxidative stress, was
sprayed on an embryo plant in an environmently controlled room in Monsanto
Company (US) (Attachment 15). As a result, although damage to the leaf was
observed at day 3 and day 7 after spraying for each group, no statistical significant
difference between the present recombinant soybean and the non-recombinant control
soybean was found in any sprayed concentration (Table 2, p.17 of Attachment 15).

In this test, the present recombinant soybean and the non-recombinant control
soybean were seeded in the greenhouse, the seeds were grown at 30°C in
daytime/20°C at nighttime until 3 leaf-stage or 4 leaf-stage, then sprayed with
paraquat
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Il. Results of the review by persons with specialized knowledge and experience
concerning Adverse Effects on Biological Diversity

A review was made by persons with specialized knowledge and experience
concerning Adverse Effect on Biological Diversity (called Experts) for possible Adverse
Effect on Biological Diversity caused by the use in accordance with the Type 1 Use
Regulation for Living Modified Organism based on the Law concerning the
Conservation and Sustainable Use of Biological Diversity through Regulations on the
Use of Living Modified Organisms. Results of the review are listed below.

(1) Results of the assessment of Adverse Effects on Biological Diversity

The present recombinant soybean is produced by transferring PV-GMPQ1972 based
on the plasmid pBR322 derived from E. coli, and the like using the Agrobacterium
method.

The present recombinant soybean is introduced with one copy on the chromosome
with T-DNA | region comprising the modified Pj.D6D gene coding for the A6
desaturase derived from primrose and the modified Nc.Fad3 gene coding for the A15
desaturase derived from neurospora, and it is confirmed by separation mode of genes
and using the Southern blotting analysis that these genes are stably transmitted over
several generations. In addition, it is confirmed using the Western blotting analysis
that these genes stably expressed over several generations.

a. Competitiveness

It has not been reported that soybean grows naturally while the soybean, which is a
biological species of which the recipient organism belongs, is cultivated over a
long-term in Japan.

In the isolated farm field in Japan and the greenhouse in US, characteristics
associated with competitiveness were compared between the non-recombinant control
soybean. As a result, the statistical significant difference between the present
recombinant soybean and the non-recombinant control soybean was obaserved for the
weight of 100 seeds in the producion of the seed and for the dry weight, main stem
length and plant vigour in the low temperature stress test.  In addition, regarding the
items not subjected to statistical analysis, the difference was observed between the
present recombinant soybean and the non-recombinant control soybean for the
beginning of germination.

The weight of 100 seeds was 20.33 g for the present recombinant soybean, and
21.58 g for the non-recombinant control soybean, showing smaller weight of 100
seeds in the present recombinant soybean. However, the average value of the weight
of 100 seeds for the present recombinant soybean was within the previously published
range of weight of 100 seeds for conventional soybean varieties.
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While a significant difference in a portion of the items was confirmed in the low
temperature stress test, these differences in the relevant items were not inconsistent.

The beginning of germination was July 30 for the present recombinant soybean, and
August 1 for the non-recombinant control soybean, showing only a slight differences
between the both plants. In addition, no significant difference between the present
recombinant soybean and the non-recombinant control soybean was confirmed for the
number of germinated individuals and the number of germinated individuas of the
harvested seed.

Based on the study result described above,, it was considered that the observed
differences would not increase the competitivess of the present recombinant soybean.

In the present recombinant soybean, Stealidonic acid (SDA) and y-linoleic acid
(GLA) which cannot be produced by nature by a soybean, are produced due to
expression of transferred modified Pj.D6D gene and the modified Nc.Fad3 gene
driven by the embryo-specific promoter, and the fatty acids are accumulated in the
Seed.

Typically it is known that fatty acids produced in soybean seeds are stored as an
energy source in a soybean seed, and it is mainly utilized for germination, it was
considered that SDA and GLA in the present recombinant soybean has the same role.
SDA and GLA contents stored in the seed of the present recombinant soybean were
actually investigated overtime. As aresult, it was suggested that the levels of SDA and
GLA contents decrease with germination and the fatty acids are utilized for energy
metabolism, similar to those of endogenous fatty acids in a soybean. In addition,
from the result of isolated field tests, it was concluded that thre is no difference
between the present recombinant soybean and the non-recombinant control soybean
for germination characteristics.

Consequently, it was determined that SDA and GLA produced in the seed of the
present recombinant soybean would play similar biological role as the endogenous
fatty acids. Therefore, it was concluded that SDA and GLA produced in the present
recombinant soybean would not increase the competitiveness of the present
recombinant soybean.

As mentioned above, it was determined that the conclusion made by the applicant
that wild animals, wild plants and the like, on which there are possible effects, cannot
be specified and possible effects of biological diversity are not produced due to
superiority in the competition, is reasonable.

b. Productivity of harmful substances
It has not been reported that a soybean, of the biological species to which the
recipient belongs, produce harmful substances against wild animals and wild plants.
While the present recombinant soybean expresses the modified A6 desaturase and
the modified A15 desaturase, it has not been reported that these proteins are harmful
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substances, and it has been confirmed that the proteins do not have a structurally
similar sequence with known allergens. In addition, since the modified A6 desaturase
and the modified A15 desaturase have high substrate specificity, the possibility was
considered to be extremely low that these desaturases affect any other metabolic
systems of the recipient organism and produce any new harmful substances.
Furthermore, there has been no report to date that fatty acid like SDA and GLA which
are new to soybean are harmful substances.

It was considered likely that SDA and GLA contained in the seed of the present
recombinant soybean might affect wild biological organisms if the present
recombinant soybean were fed by wildlife that damages soybean seeds by feeding.
However, when the present recombinant soybean is fed by the wildlife, SDA and GLA
contained in the seed of the present recombinant soybean are considered to be
metabolized in the wildlife. Therefore it is considered unlikely that fatty acids like
SDA and GLA contained in the seeds of this recombinant soybean could affet on
wildlife.

In the isolated fields in Japan, the present recombinant soybean was investigated for
productivity of harmful substances (which secrete from the roots to affect other plants
and soil microflora, and which are contained in plant bodies and affect other plants
after discharge) based on the soil microfloratest, plow-in test and succeeding crop test
in the isolated farm field in Japan, no difference between the present recombinant
soybean and the non-recombinant control soybean were found.

Based on aove, it was determined that the conclusion made by the gopplicant that
wild animals and wild plants which are possibly affected are not specified and that no
possibility of affecting on the biological diversity because of whether or not any
harmful substances can be produced is found, is reasonable.

c. Crossability

It is known that Glycine sojais arelated species, and both organisms have 2n=40 in
chromosome number and can be crossed.  So, the following items are examined upon
specifying Glycine soja as a wild plant which is possibly affected by the present
recombinant soybean.

Since there is no particular failure for growing a crossbreed of which the soybean is
artificially crossed with Glycine soja, when the present recombinant soybean is
crossed with Glycine soja in the natura environment in Japan, there is a possibility
that its crossbreed is grown and the crossbreed is back crossed to Glycine soja, then
the transferred genes to the present recombinant soybean is spread to a population of
Glycine soja, not only with a low ratio, but also with a large ratio. In addition, since
Glycine sojais distributed throughout Japan and grows naturally on riversides, banks,
surrounding farms, orchards and the like, there is a possibility to crossbreed when the
present recombinant soybean is grown in proximity thereto.
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However, in addition to:
regarding the formation of crossbreed between the soybean and Glycine soja
and the gene penetration, the population of Glycine soja is subjected to the
follow-up investigation around soybean fields in Japan to analyze whether or not
any crossbreeds are produced using gene markers and the like. As a result,
there is a report suggesting the presence of crossbreed progenies was not
obtained,
it is generally known that the soybean and Glycine soja hardly overlap in time
of flower initiation, and that the crossing rate is only 0.73% even when both of
the times of flower initiation are artificially arranged to be coincident with each
other and closely cultivated alternatively with a distance of 50 cm between both
lines; and
in the crossing test during each time of flower initiation for the recombinant
soybean resistant to the herbicide glyphosate, 40-3-2 line and Glycine sojawas
arranged to be coincident, and both were closely cultivated to grow so as that
Glycine sojawas wound with the soybean, one seed among 32,502 seeds of
Glycine soja crossed with the soybean,
when the present recombinant soybean and the non-recombinant control soybean
were cultivated at neighboring test sites of the isolated farm field in Japan to
investigate the natural crossing with the soybean without any recombination, no
crossing was observed. In addition, while the traits relating to the reproduction
(fertility of pollen, morphology of pollen, producibility of seed) were investigated, the
characteristics of the present recombinant soybean did not go beyond the range of
those with the species, and it was speculated that the crossability between the present
recombinant soybean and the non-recombinant control soybean is extremely low,
similar to the relationship between conventional soybean products and Glycine soja.
Further, since it is considered, in the present recombinant soybean, that there are no
effects by the transferred gene changes the metabolic system of which the recipient
organism has to differ from the recipient organism for the physiological or ecological
characteristics relating to the crossability, it is considered that the crossing rate
between the present recombinant soybean and Glycine soja is low, similar to the
crossing rate between conventional soybean and Glycine soja.
As mentioned above, it was decided that the conclusion made by the agpplicant that
there is no possibility of Adverse Effects on Biological Diversity that is attributable to
crossability, is reasonable.

(2) Conclusion based on the Biological Diversity Risk Assessment

Based on the above understanding, the conclusion described in the Biological
Diversity Risk Assessment Report that use of the present recombinant soybean in
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accordance with the type 1 Use Regulation causes no Adverse Effects on Biological
Diversity in Japan has been judged to be reasonable.

41



10

15

20

25

References

Abel, G.H. (1970) Storage of Soybean Pollen for Artificial Crossing. Agronomy
Journal. 62:121-123.

Abrams, R.I.,, C.R. Edwards, and T. Harris. (1978) Yields and cross-pollination of
soybeans as affected by honey bees and dfalfa leafcutting bees. Am. Bee J.
118:555-560.

Abud, S., P.I. MMello de Souza, C.T. Moreira, SSR.M. Andrade, A.V. Ulbrich, G.R.
Vianna, E.L. Rech, and F.J. Lima Aragao. (2003) Pollen dispersal in transgenic
soybean plans in the Cerrado region. Pesq. Agropec. Bras., Brasilia
38:1229-1235.

Aliza, A.R.N, J.C. Bedick, R.L. Rana, H. Tunaz, W.W. Hoback, and D.W. Stanley.
(2001) Arachidonic and eicosapentaenoic acids in tissues of the firefly, Photinus
pyrais (Insecta: Coleoptera). Comparative Biochemistry and Physiology — Part A:
Molecular & Integrative Physiology 128(2):251-257.

Ahrent, D.K. and C.E. Caviness. (1994) Natural cross pollination of twelve soybean
cultivars in Arkansas. Crop Sci. 34: 376-378.

Anderson, W.P. (1996) Weed science principles and applications, 3¢ ed. West
Publishing Company, St. Paul, MN. p. 27-37.

Baker, H.G. 1974. The Evolution of Weeds. Ann Rev Ecol Sys 5:1-24.

Barker, R.F., K.B. Idler, D.V. Thompson and J.D. Kemp. (1983) Nucleotide sequence
of the T-DNA region from the Agrobacterium tumefaciens Octopine Ti Plansimid
pTi15955. Plant Mol. Biol. 2: 335-350.

Bary, G.F., G.M. Kishore, SR. Padgette and W.C. Stallings. (1997)
Glyphosate-tolerant 5-enolpyruvylshikimate-3-phosphate synthases. United States
Patent #5,633,435.

Beard, B.H. and P.F. Knowles. (1971) Frequency of crosspollination of soybeans after
seed irradiation. Crop Sci. 11: 489-492.

42



10

15

20

25

Cakmak, O., M. Bashan, and A. Satar (2007) Total lipid and fatty acid composition of
Lertha sheppardi (Neuroptera: Nemopteridag) during its main life stages. Biologia
62:774-780.

Caviness, C.E. (1966) Estimates of natural cross pollination in Jackson soybeans in
Arkansas. Crop Sci. 6: 211-212.

Chardigny, JM., Sébédio J.L. and Berdeaux, O. (1996) Trans polyunsaturated fatty
acids: occurrence and nutritional implications. Advances in Applied Lipid Research
2:1-33

Chen, Z.L., M.A. Schuler, and R.N. Beachy. (1986) Functiona analysis of regulatory
elements in a plant embryo-specific gene. Proc. Natl. Acad. Sci. 83: 8560-8564.

Chen, Y. and R.L. Nelson. (2004) Genetic variation and relationships among cultivated,
wild, and semiwild soybean. Crop Sci. 44:316-325.

Cook, H.W. (1991) Fatty acid desaturation and chain elongation in eukaryotes. pp.
141-169. In D.E. Vance and J.E. Vance (ed.) Biochemistry of Lipids, Lipoproteins
and Membranes. Elsevier Science Publishers, B. V. Amsterdam.

Coruzzi,G., R. Broglie, C. Edwards and N-H. Chua (1984) Tissue-specific and
light-regulated expression of a pea nuclear gene encoding the small subunit of
ribulose-1,5-biphosphate carboxylase. Embo. J. 3: 1671-1679.

Cruden R (1977) Pollen-ovule ratios: a conservative indicator of breeding systems in
plants. Evolution 31:32-46.

Csanadi, G., J. Vollmann, G. Stift, and T. Lelley (2001) Seed quality QTLs identified in
amolecular map of early maturing soybean. Theor. Appl. Genet. 103:912-919

Cutler, G.H. (1934) A simple method for making soybean hybrids. Agron. J.
26:252-254

De Bruin, J.L. and P. Pedersen (2009) Growth, yield, and yield component changes
among old and new soybean cultivars. Agron. J. 101:124-130.



10

15

20

25

Depicker, A., S. Stachel, P. Dhaese, P. Zambryski and H.M. Goodman. (1982) Nopaline
synthase: Transcript mapping and DNA sequence. J. Molec. Appl. Genet. 1.
561-573.

Downer, R.G.H. (1985) Lipid metabolism. p. 77-113. In G.A. Kerkut and L.I. Gilbert
(ed.) Comprehensive Insect Physiology, Biochemistry and Pharmacology. Vol 10.
Pergamon Press, Oxford.

Doyle, J.J., M.A. Schuler, W.D. Godette, V. Zenger, R.N. Beachy and J.L. Slightom.
(1986) The glycosylated seed storage proteins of Glycine max and Phaseolus
vulgaris. Structural homologies of genes and proteins. J Biol Chem 261(20):
9228-9238.

Fan, Y.Y., and R.S. Chapkin. (1998) Importance of dietary gamma-linolenic acid in
human health and nutrition. J. Nutr. 128:1411-1414

FAO, FAOSTAT
http://faostat.fao.org/site/567/default.aspx#ancor

FARRP (Food Allergy Research and Resource Program Database). (2009)
www.allergenonline.com. University of Nebraska

Fernandez-Moya, V., E. Martinez-Force and R. Garcés. (2000) Metabolism of
triacylglycerol species during seed germination in fatty acid sunflower (Helianthus
annuus) mutants. J. Agric. Food Chem. 48: 770-774.

Fling, M., J. Kopf and C. Richards. (1985) Nucleotide sequence of the trangposon Tn7
gene encoding an amonoglycoside-modifying enzyme, 3 (9)-O-nucleotidyl
transferase. Nucleic Acids Res. 13: 7095-7106.

Fujita, R., M. Ohara, O. Okazaki and Y. Shimamoto. (1997) The extent of natural
cross-pollination in wild soybean (Glycine soja). J. Hered. 88: 124-128.

Garber, R.J. and T.E. Odland. (1926) Natural crossing in soybeans. Am. Soc. Agron. J.
18: 967-970



10

15

20

25

Giza, P.E. and R.C. Huang. (1989) A sdf-including runaway-replication plasmid
expression system utilizing the Rop protein. Gene 78: 73-84.

Gilbert, L.I. (1967) Lipid metabolism and function in insects. Adv. Insect Physiol.
4:69-211.

Graphic Maps.
http://lwww.worldatlas.com/webimage/countrys/na.htm

Hammond, B. G., Lemen, J. K., Ahmed, G., Miller, K. D., Kirkpatrick, J., and Fleeman,
T. (2008) Safety assessment of SDA soybean oil: results of a 28-day gavage
study and a 90-day/one generation reproduction feeding study in rats. Regul.
Toxicol. Pharmacol. 52:311-323.

Harris, W.S,; DiRienzo, M.A.; Sands, S.A.; George, C.; Jones, P.G.; Eapen, A K.
(2007) Stearidonic acid increases the red blood cell and heart eicosapentaenoic
acidcontent in dogs. Lipids 42(4):325-333.

Harris, W.S,, S.L. Lemke, SN. Hansen, D.A. Goldstein, M.A. Dirienzo, H. Su, M.A.
Nemeth, M.L. Taylor, G. Ahmed, and C. George. (2008). Stearidonic
acid-enriched soybean oil increased the omega-3 index, an emerging
cardiovascular risk marker. Lipids 43:805-811.

Herrmann, K.M. 1995. The Shikimate Pathway: Early Stepsin the Biosynthesis of
Aromatic Compounds. The Plant Cell 7: 907-919.

James, M.J., V.M. Ursin, and L.G. Cleland (2003) Metabolism of stearidonic acid in
human subjects. comparison with the metabolism of other n-3 fatty acids. Am. J.
Clin Nutr 77:1140-1145.

Joanisse, D.R. and K.B. Storey (1996) Fatty acid content and enzymes of fatty acid
metabolism in overwintering cold-hardy gall insects. Physiological Zoology
69(5):1079-1095.

Jurenka, R.A., D.W. Stanley-Samuelson, W. Loher, and G.J. Blomquist (1988) De novo
biosynthesis of arachidonic acid and 5,11,14-eicosatrienoic acid in the cricket
Teleogryllus commodus. Biochim. Biophys. Acta 963:21-27.



10

15

20

25

Kemp, JD., R.F. Barker and M.J. Adang. (2000) Octopine T-DNA structural genes.
United States Patent No. 6090627.

Kiang, Y.T., Y.C. Chang and N. Kaizuma (1992) Genetic diversity in naturd
populations of wild soybean in Iwate Prefecture, Japan. J. Hered. 83: 325-329.

Kitessa, S.M. and Young, P (2009) Echium oil is better than rapeseed oil in enriching
poultry meat with n-3 polyunsaturated fatty acids, including eicosapentaenoic acid
and docosahexaenoic acid.  British Journal of Nutrition, 101, 709-715

Klee, H.J., Y.M. Muskopf and C.S. Gasser. (1987) Cloning of an Arabidopsis thaliana
gene encoding 5-enolpyruvylshikimate-3-phosphate synthase: Sequence analysis
and manipulation to obtain glyphosate-tolerant plants. Mol. Gen. Genet. 210:
437-442.

Koti, S., K.R. Reddy, V.G. Kakani, D. Zhao and V. R. Reddy. (2004) Soybean (Glycine
max) pollen germination characteristics, flower and pollen morphology in response
to enhanced ultraviolet-B radiation. Annals of Botany 94: 855-864.

Kuroda, Y., A. Kaga, N. Tomooka, and D.A. Vaughan. (2008) Gene flow and genetic
structure of wild soybean (Glycine soja) in Japan. Crop Sci. 48:1071-1079.

Kuroda, Y., A. Kaga, N. Tomooka, and D. Vaughan. 2010. The origin and fate of
morphological intermediates between wild and cultivated soybeans in their natural
habitats in Japan. Molecular Ecology 19:2346-2360.

Lammi, J.J.. Online-Photoperiod Calculator
http://tornio.info/sun.php3

Liu, K. and E.A. Brown. (1996) Fatty acid compositions in newly differentiated tissues
of soybean seedlings. J. Agric. Food Chem. 44: 1395-1398.

Mizuguti, A., Yoshimura, Y. and Matsuo, K. (2009) Flowering phenologies and natura
hybridization of genetically modified and wild soybeans under field conditions. Weed
Biology and Management 9: 93-96

Nakayama, Y. and H. Yamaguchi. (2002) Natural hybridization in wild soybean

(Glycine max spp. soja) by pollen flow from cultivated soybean (Glycine max spp.
max) in adesigned population. Weed Biology and Management 2: 25-30.

46



10

15

20

25

OECD. (2000) Consensus document on the biology of Glycine max (L.) Merr.
(soybeans). In: OECD Environment, Health and Safety Publications, Series on
Harmonisation of Regulatory Oversight in Biotechnology No. 15.

Oka, H. (1983). Genetic control of regenerating success in semi-natural conditions
observed among lines derived from a cultivated x wild soybean hybrid. Journal of
Applied Ecology 20:937-949

Padgette, SR., D.B. Re, G.F. Barry, D.E. Eichhlotz, X. Delannay, R.L. Fuchs, G.M.
Kishore and R.T. Fraley. (1996) New weed control opportunities: Development of
soybeans with Roundup Ready™ gene. In: Herbicide-resistant crops: Agricultural,
environmental, economic, regulatory, and technical aspects. Ed. S.O. Duke. CRC
Press, New York.

Pamer, R. G., M. C. Albertsen and H. Heer. (1978) Pollen production in soybeans with
respect to genotype, environment, and stamen position. Euphytica 27: 427-433

Palmer, R.G. (2000) Genetics of four male-sterile, female-fertile soybean mutants. Crop
Sci. 40:78-83.

Perkins, D.D. and R.H. Davis. (2000) Evidence for safety of Neurospora species for
academic and commercial uses. Appl Environ Microbiol. 66(12): 5107-5109.

Prokof'ev, A.A. and G. V. Novitskaya. (1958) Lipase of oil-bearing plants. Inst. Plant
Fiziol., Acad. Sci. U.S.S.R. 23: 612-15.

Radosevich, S., J. Holt, and C. Ghersa. 1997. Weed demography and population
dynamics. Weed ecology: implications for management.

Ray, JD., T.C. Kilen, A.C. Abd, and R.L. Pars. (2003) Soybean naturd
cross-pollination rates under field conditions. Environ. Biosafety Res. 2:133-138.

Rogers, S.G. (2000) Promoter for transgenic plants. United States Patent No. 6,018,100.
Sanz, M., C.J. Lopez-Bote, D. Menoyo, and JM. Bautista. (2000) Abdominal fat
deposition and fatty acid synthesis are lower and B-oxidation is higher in broiler

chickens fed diets containing unsaturated rather than saturated fat. J. Nutri
130:3034-3037.

a7



10

15

20

25

Schapaugh, W.T. (1997) Selection of Soybean Varieties. Soybean Production
Handbook. Kansas State University Cooperative Extension Service, Manhattan, KS:
4-8

Stalker, D.M., C.M. Thomas and D.R. Helinski. (1981) Nucleotide sequence of the
region of the origin of replication of the broad host range plasmid RK2. Mol. Gen.
Genetics. 181: 8-12.

Stanley-Samuelson, D.W., R.A. Jurenka, W. Loher, and G.J. Blomquist. (1987)
Metabolism of polyunsaturated fatty acids by larvae of the waxmoth, Galleria
mellonella. Archives of Insect Biochemistry and Physiology 6:141-149.

Stewart Jr., C.; Hafill, M.; Warwick, S. (2003) Transgenic introgression from
genetically modified crops to their wild relatives. Nature Reviews Genetics 4:
806-817.

Stryer, L. (1995) Biochemistry 4" ed. W.H. Freeman and Company, New York,
p608-611.

Sutcliffe, J.G. (1978) Complete nucleotide sequence of the Escherichia coli plamid

pBR322. Symposia on Quantitative Biology. 43: 77-103.
Taiz, L. and E. Zeiger. (1998) Respiration and Lipid Metabolism. Pp 317-321. In Plant
physiology. 2nd edn. Sinauer Associates, Inc. MA.

United Soybean Board.
http://www.plantsci.missouri.edu/soydoc/adagpt.htm

Ursin, V., T. Voelker and B. Froman. (2003) Fatty Acid Desaturase from Fungi.
WO03099216A2

Ursin, V., B. Froman, J., Gonzales, S. Screen, D. Fenggao and T. La Rosa. (2005)
Fatty Acid Desaturases from Primula.  WO05021761A 1

Wang, Q. and P. Dubois. (2004) Seed specific 7S.alpha. promoter for expressing genes
inplants.  United States Patent No. 6,825,398.



10

15

20

25

Wang, Chenchen, W.S. Harris, M. Chung, A.H. Lichtenstein, E.M. Balk, B. Kupelnick,
H.S. Jordan and J. Lau. (2006) n-3 Fatty acids from fish or fish-oil supplements, but
not alpha-linolenic acid, benefit cardiovascular disease outcomes in primary- and
secondary-prevention studies: a systematic review. Am J Clin Nutr. 84(1): 5-17.

Watkins, B.A. (1991) Importance of essential fatty acids and their derivatives in poultry.
J. Nutr. 121:1475-1485.

Watkins, B.A. (1995) Biochemica and physiological aspects of polyunsaturates.
Poultry and Avian Biology Reviews 6 (1):1-18.

Weber, C.R. and W.D. Hanson. (1961) Natural hybridization with and without ionizing
radiation in soybeans. Crop Sci. 1: 389-392.

Woodworth, C.M. 1922. The extent of natural cross-pollination in soybeans.
Agronomy J. 14:278-283.

Yoshimura Y. K. Matsuo, and K. Yasuda (2006) Gene flow from GM
glyphosate-tolerant to conventional soybeans under field conditions in Japan.
Environ. Biosafety Res. 5: 169-173.

Sadao Asano (1995), Gensyoku Zukan/Mebae to Tane, Zenkoku Noson Kyoiku Kyokal

Jun Abe, Yoshinari Shimamoto (2001) Chapter 6, Evolution of Soybean (Daizu no
Shinka)- Roles by which Glycine soja has been played (Tsurumame no
Hatashitekita Yakuwari), Pages 77-95 in Natural history of cultivated plant (Saibai
shokubutu no Shizenshi)-Coevolution of wild plants and Homo sgpiens-, Hirofumi
Yamaguchi, Yoshinari Shimamoto, Hokkaido daigaku Tosyo Kankokai, Hokkaido

Hiroyoshi Ohashi (1999), Fabaceae, Pages 186-213 in Wild plant in Japan Glass plant 11,
Archichlamydeae, Yoshisuke Satake, Jisaburo Oi, Shiro Kitamura, Toshiji Watari,
Tadao Tominari, Heibonsha, Tokyo

Akito Kaga (2008) Actua condition of crossing/gene penetration between cultivated
plant and wild species-Research of gene penetration from soybean to Glycine soja

23th Symposium of The Weed Science Society of Japan, Proceedings

Hiroshi Kurihara, Yuzo Hasuhara, Yokihito Tuno and the other, (2000), Chapter 6

49



10

15

20

25

Pulse 2. Soybean, Pages 233-246 in Fundamenta of crop cultivation, Rural
Culture Association Japan, Tokyo

Kanji Goto (1995), Origin and characteristic of Soybean Pages Ki19-28 in Agricultural
technique system Crop edition 6, Rural Culture Association Japan, Tokyo

Shoshin Konno (1995), Stage and physiology of growing, Ecology, Pages Ki29-33 in
Agricultural technique system Crop edition 6, Rural Culture Association Japan,
Tokyo

Ministry of Finance "Foreign trade statistics"
http://www.customs.go.j p/toukei/suii/html/time.htm

Yoshinari Shimamoto, Yasushi Fukushi, Jun Abe (1997) Characteristic of cellular
genome of Soybean for animal feed (Glycine gracilis), Japan Society of Breeding,
92th Meeting, Tottori

Masakazu Takahashi, Makita Hashika, Kazunori Igita (1996) Growing characteristic of
Glycine soja collected in midland of Kyushu, The Association of the Kyushu
Agricultural Research Institution, No. 58

The Weed Science Society of Japan (1991) Revised Weed Science Glossary, The Weed
Science Society of Japan

Makoto Numata, Nagahito Yoshizawa (1997) New edition Nihon Gensyoku Zasso
Zukan, Zenkoku Noson Kyoiku Kyokai

Ministry of Agriculture, Forestry and Fisheries of Japan "Fiscal 2007 List of food
self-sufficiency”
http://lwww.maff.go.jp/j/zyukyu/fbs/pdf/fbs-fy19d.pdf

Agriculture, Forestry and Fisheries Research Council (2002) Soja-Developing
technologies toward improving self-sufficiency ratio-Annotated bibliography of
Agriculture, Forestry and Fisheries No.27

Yakichi Noguchi, Shinichiro Kawada (1987) Second revised enlarged edition



Agricultural Encyclopedia, Yokendo

Kimihito Mikoshiba (1995) Japanese and Soybean Pages Ki3-16 in Agricultural
technologies system Crop edition 6, Rural Culture Association Japan, Tokyo

Fumio Yamauchi, Kazuyoshi Okubo (1992) 1. History of soybean food, Pages 1-11 in
Science of soybean, Asakura Shoten

Yasuyuki Yoshimura (2008 Evaluation of crossing rate between gene recombinant
plant and wild species-Natural crossing gene recombinant soybean and Glycine soja
under farm fields-23th Proceeding of symposium in The Weed Science Society of
Japan  Ecological effect and management of gene recombinant plant-for
appropriately utilizing LMO- p30-33 August 2009

Yasuyuki Yoshimura, Aki Mizuguchi, Kazuto Matsuo (2006), Low possibility in
crossing gene recombinant soybean and Glycine soja in farm field, Information of
research achievement, National Institute for Agro-Environmental Sciences, Vol. 23:
22-23

51



List of Attachments for Stearidonic acid producing soybean (modified Pj.D6D,

modified Nc.Fad3, Glycine max (L.) Merr.)
(MON87769, OECD Ul: MON-87769-7)
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desaturase deduced from modified Pj.D6D gene and modified Nc.Fad3
gene used for producing present recombinant soybean (Confidential)

Attachment 2 Functiona Characterization of NcD15 and PjD6 Desaturases
(PAR-07-309)(Confidential)

Attachment 3 Fatty Acid Analyses of Germinating Cotyledons of Stearidonic
Acid-Containing Soybean MON 87769 (MSL0021821) (Confidential)

Attachment 4 Sequence of the Genetic Elements in Plasmid Vector
PV-GMPQ1972(Confidential)

Attachment 5 Summary of PCR analysis to confirm the absence of Agrobacterium
containing PV-GMPQ1972(Confidential)

Attachment 6 Heritability and Stability of Genes Present in MON 87769 from an F, to
F4 Generation(RPN-08-177) (Confidential)

Attachment 7 Amended Report for MSL0021074: Molecular Analysis of Stearidonic
Acid Producing Soybean MON 87769 (M SL 0021926) (Confidential)

Attachment 8 Assessment of Delta 6 and Delta 15 Desaturase Protein Levels in
Tissues from MON 87769 Soybeans in Support of a Japan Stage 111
Application (MSL 0020845) (Confidential)

Attachment 9 Western Blot Analysis of P[D6D and NcD15D Proteinsin Immature
Seed of Soybean MON 87769 across Multiple
Generations(M SL0021711) (Confidential)

Attachment 10 SDA Soybean GM_A38136 Zygosity EndPoint TagMan® PCR for
Single Seeds(Confidential)

Attachment 11 Report of Adverse Effect of Biological Diversity test in isolated farm
field of stearidonic acid producing soybean (modified Pj.D6D, modified
Nc.Fad3, Glycine max (L.) Merr.)(MON87769, OECD UI:
MON-87769-7) (Confidential)

Attachment 12 Assessment of the Effect of Sub-Optimal Temperature on SDA
Soybean MON 87769 under Growth Chamber Conditionsin
2006(Study # 06-01-83-21) (Confidential)

Attachment 13 Assessment of the Effect of Cold Stress of SDA Soybean MON
87769 Under Growth Chamber Conditions( MSL0023334)
(Confidential)

Attachment 14 Assessment of Cold Temperature Stress on Growth of SDA Soybean
MON 87769 Under Growth Chamber Conditions in 2010
(PLC-2010-0639) (Confidential)

52



Attachment 15  Evauation of the Photo-Oxidative Stress Tolerance of Soybean MON
87769 when Treated with Varying Concentrations of a Commercial
Formulation of Paraguat Herbicide(M SL 0021835)(Confidential)



