Corporation obtaining gpprovd, the name of its representative, and the address of its main
office

5 Name: Bayer CropScience K K.
Applicant: Gavin M archant, President
Address: 1-6-5, M arunouchi, Chiy oda-ku, Toky o

10 Approved Typel UseRegulation

Nameof the Typeof Living | Cotton tolerant toglufosnateherbicide andresistant to
Modified Organism Lepidoptera (modifiedbar,cry2Ae, Gossypium hirsutum L .)
(GHB119, OECD UI:BCS GH@@5-8)
Content of the Type 1 Useof | Provison as food, provison as feed, processng, doragg,
LivingModifiedOrganism | transportation, disposal, andactsincidentd tothem

Methodof theType 1 Useof
LivingM odified Organism

15



Outline of the Biologca Diversity Risk Assessment Report

I. Information collected prior to assessing Adverse Effects on Biologca Diversity

1. Information concerning preparation of living modified organisms

(1) Information concerning donor nucleic acid

1) Compositionand origns of component eements

Component eements of the donor nucleic acid used for the development of cotton
tolerant to gdufosinate herbicide and resistant to Lepidoptera (modified bar, cry2Ae,
Gossypium hirsutum L.) (GHB119, OECD UI:BCS-GH@@5-8) (hereinafter referred to as
“GHB119”) are shown in Table 1.

In addition, the amino acid sequences of the modified PAT pratein expressed by the
modified bar gene and the Cry2Ae protein expressed by the cry2Ae gene are shown in
Annex 1 (Confidentia:Not made available or disclosed to unauthorized persons).

Tablel Position, size, orign, and function of component elementsin vector pTEM 12

Component | Postionin Sze ,_ :
elements vector (bp) Origin and function

Moaified bar gene expresson casette

3'nos 26-335 310 | A sequenceincludingthe3d’ untrandated regionof the
nopaline synthase genederivedfrom pTiT 37 of
Agrobacterium tumefaciens (Depicker etal., 1982). It
terminatesthet ranscription and causesthe 3’
polyadenyldion.

Modifiedbar | 336 - 887 552 | A sequenceincluadingthe geneencoding phosphinothricin
acetyltransferase (PAT protein) derived from Streptomyces
hygroscopicus (Thompsonet al., 1987). 1t conferstolerance
to glufosinateherbicide. Two codonsat the N-termind of
thewildbar gene havebeen replacedwithATGand GAC,
respectively.

Pcsvmv XY Z | 888 - 1423 536 | The promoter region of Cassava Vein Mosac Virus 35S
RNA gene (Verdague et al., 1996). It initiates conditutive
transcription.

cry2Ae gene expresson cassette

P35 1424 - 1920 497 | A sequence including the promoter region of Cauliflower
Mosaic Virus 35SRNA gane (Oddll etal., 1985). It initictes
congtitutive transcription.

5'cab22L 1921 -1990 70 | A sequence includingthe leader sequence of the chlorophy!ll




a/lb binding pratein gene deived from Petunia hybrida
(Hapger et al., 1988). It increases the expression level of
thecry2Aegene.

T PssuAt

1991 -2155

165

The coding region of the RuBisCo gndl subunit transt
peptide gene (atslA) derived from Arabidopsis thaliana (De
Almeidaetal., 1989).

cry2Ae

2156 - 4051

1896

The ooding region of the insed-resigance gene derived
from Bacillus thuringiensis subsp. dakota. It confeas
resgance to Lepidoptera The nucleotide sequence of this
gene was modified to enhance its expression in cotton, but
the amino acid sequence ramains unchanged (Arnaut et al.,
2005).

3’358

4052 -4320

269

A region contaning the 3’ utrandaed region of the
Cauliflower Mosaic Virus 35S RNA gene (Sanfecon et al.,
1991). It terminatestranscription.

Others

RB

4321-4345

25

A right border repditive squence deived from A
tumefaciens T-DNA (Zambryski, 1988).

4346 - 4537

192

A fragment derived from plagnid pTiAchs (Zhu et al.,
2000).

nptl-fragment

4538 - 5248

711

A tfragment of transpason Tn903-derived nptl gene that
encodes neomycin phosphotransferase (Okaet al., 1981).
T hissequence doesnot function becauseit isafragment.

ORI ColE1

5249 - 6421

1173

A sequenceincludingthereplicationorigin of plasmid
pBR322 derivedfromEscherichiacoli (Boliver etal.,
1977).

ORI pVSL

6422 - 10192

3771

A sequenceincludingthereplicationorigin (Hajdukiewicz
etal., 1994) of plasmid pVSL derived fromPseudomonas
aeruginosa (Itohetal., 1984).

aadA

10193-119%1

1769

A sequenceincludingE. coli-derived genethat confersthe
tolerancetoaminoglycoside antibictics (Flinget al., 1985).

11962- 12266

305

A fragment derived from plasmid pTIAchS (Zhu et al.,
2000).

LB

1-25

25

A left borde repditive sequence derived from A
tumefaciens T-DNA (Zambryski, 1988).

(Note: All the rigntspetinent tothe information in the table above and the regponsgbility forthe contents
rest upon theapplicant.)

2) Functionsof component eements

(& Functions of individuad component elements of donor nuclec acid, including target
gene, expression regulatory regon, locdization signd, and selective marker

Functions of individua component elements of the donor nucleic acid are shown in Table
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1(p.2-3).

(b) Functions of prateins produced by the expression of target gene and selective markers,
and thefact, if applicable, that the produced pratein is homologous with any protein which
Is known to possess any dlergenicity

M odified PAT protein

In the process of nitrogen metabolism, plants produce ammonia by nitrate reduction,
amino acid degradation, photorespiration, and so on. In detoxification of the produced
ammonia, gutamine synthase plays a pivotd role, dthough the enzyme is inhibited in
plants sorayed with gufosinate herbicide, resulting in ammonia accumulation and desth of
the plants.

The modified PAT praein (phogphinothricin acetyltransferase) expressed by the
modified bar gene can acetylate gufosinate to produce N-acetyl-gufosinate, which is not
toxic to plants, thereby inactivating the inhibitory action of dgufosinate on gutamine
synthase (OECD, 1999). This mechanism prevents ammonia accumulation, resulting in
survivd of theplants, even if they were sprayed with gufosinate herbicide.

The modified PAT pratein exhibits ahigh affinity to gufosinate. Glufosinate is classified
into L-amino acid, though it does not cause any acety| group transfer to ather various amino
acids. It has little affinity to dutamic acid, which has a particularly high structura
similarity to gufosinate, and causes virtudly no transfer reaction in vivo (Thompson et al.,
1987). In addition, even in the presence of excessive amounts of various amino acids, the
acety| group transfer reaction to gufosinate by the modified PAT protein was not inhibited
(Wehrmann et al., 1996). Consequently, it is considered that the modified PAT praten
possessesahigh substratespecificity todufosinate.

In 2011, amino acid sequence homology of the modified PAT protein was explored in
known dlergens regstered in the database (AllergenOnling). As a result, no homology was

found.

The modified bar gene is identical to the gene introduced into cotton tolerant to
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dufosinate herbicide (L LCotton25) (OECD Ul: ACSGH@@1-3), which has dready been
ganted an gpprovd for TypelUsein Jgpanin February 2006.

Cry2Aeproten

The Cry2Ae pratein encoded by the cry2Ae gene introduced into GHB119 is an
insecticidal protein (Bt protein) comprising 632 amino acids and having amolecular wei ght
of 71 kDa. The Cry2Aepraen contains the active regon (core protein) and 43 amino acids
a the N-termina of the wild-type Cry2Ae protein isolated from B. thuringiensis subsp.
dakota, a gram-positive bacteria ubiquitously existing in soil. The cry2Ae gene introduced
into GHB119 has a modified codon for enhancing its expression in cotton, but the amino
acid sequence expressed by the modified codon remains unchanged (Arnaut et al., 2005).

The Cry2Ae pratein exhibits insecticidd activity against tobacco budworm (Heliothis
virescens), cotton bollworm (Helicoverpa zea), old world bollworm (Helicoverpa
armigera), pink bollworm (Pectinophora gossypiella), fdl amyworm (Spodoptera
frugiperda), beet armyworm (Spodoptera exigua), and other insect pests of the
Lepidoptera (Arnaut et al., 2005; Annex 7: confidential: Not made avail able or disclosed to
unauthorized persons). When ingested by atarget insect, the Cry 2Aeprotein, like any other
Bt pratein, is digested by aspecific protease in the midgut to become an active poly peptide
(core protein). The core pratein binds to gecific receptors on the brush border membrane
vesicles (BBM V) on the midgut eitheium, causing formation of ion channels on the
midgut columnar cells (Chen et al., 1995), loss of homeostasis, induction of sesis, and,
ultimately, death of theinsect (Knowles and Dow, 1993; Broderick et al., 2006).

It has been confirmed that the Cry2Ae pratein does not affect the growth or survivd of
honey bee (Apis mellifera) and ladybug (Coleomegilla maculate) (Annex 7: Confidential:
Not made available or disclosed to unauthorized persons). In addition, in the U.S studies
conducted in 2007 and 2008, it has been confirmed that the Cry2A e pratein has low risk to
other non-target insects including green lacewing (Chrysoperia rufilabris), springtal
(Folsomia candida), and water flea (Daphnia magna) (Table 2, p. 6). Moreover, the
Cry2Aeproten and other Bt proteins are unlikdy to affect humans and other mammals,
because mammalian digestive organs have proteases and acidic digestive fluids that can
digest the Bt prateins or their core proteins and lack the receptorsthat can bind to these
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In 2011, amino acid sequence homology of the Cry2Ae protein was explored in known
dlergens regstered in thedatabase (AllergenOnling). As aresult, no homology was found.

Table2 Evduation of effects of the Cry 2Aeproteinon non-target insects

Foecies Growth stage Evaluated items Results
Green Lacewing (Chrysoperia | Larva Mortality NOEC" 27 ug/g”
rufilabris)
(Neuroptera)
Soringtail (Folsomiacandida) Larva Mortality, reproduction | No mortality a 44
(Collembola) Lg/g
Water flea(Daphniamagna) Immature Faality, development, | NOEC 330 g/
(Diplostraca) reproduction

- NOEC: No effect concentration
%: Mean vaue of theamount of Cry2Ae proteén infeed determined by ELISA

(Note: All the rightspetinent tothe information in the table above and the reponsibility forthe contents
rest upon theapplicant.)

(c) Contentsof any change caused tothe metabolic systemof recipient organism

M odified PAT protein

The modified PAT exhibits a high substrate specificity to gufosinate and is unlikely to
cause any acetyl goup transfer to conpounds aher than gufosinate. M oreover,
N-acetyl-gufosinate, which is the metabolite of gufosinate, does not inhibit gutamine
synthase (OECD, 2002) and is therefore unlikely to affect the metabolic system of the
recipient organism.

Cry2Aeproten

Thereis no report that Bt prateins possess any enzy me activities, and the Cry2A e proten
is likely to work independently from the metabolic sy stem of the recipient organism. Thus,
it is considered that these praeins are unlikely to affect the metabolic system of the
recipient organism.

(2) Information concerning vector
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1) Name and orign

The plasmid pTEM 12 used for the development of GHB119 was constructed based on
pGSC1700 (Cornelissen and Vandewide, 1989) (Figure 1, p. 8).

2) Properties

(a) The number of base pairsand nucleotide sequence of vector

Thetotd number of base pairsin theplasmid pTEM 12is 12,266 bp.

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

The plasmid pTEM 12 passesses the following sequences outside the T-DNA regon;
these sequences arelocated outside the T-DNA region and are not introduced into GHB119
(T3: Figure 2, b, p. 10), which has been confirmed by Southern blotting anaysis (Annex 1:
Confidential: Not made available or disclosed to unauthorized persons).

The replication origin derived from the plasmid pBR322 of E. coli (ORI ColEl)
(Bolivar et al., 1977) and the replication origin of the plasmid vector pVSL of P.
aeruginosa (ORI pVSl) (Hadukiewicz et al., 1994), each of which functions to cause
autonomous replication in E. coli and A. tumefaciens, respectively

A sequence including a gene conferring tolerance to aminogly coside antibiotics
(aadA) derived from E. coli (Fling et al., 1985), which was used as a sdlective marker in
E. coli and A. tumefaciens

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

The plasmid pTEM 12 does not have any transmissible dement and thus has no
infectivity.
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Figure 1 pTEM 12 vector map
(Note: All therightspertinent to the information in the figure above and the responshility for the
contentsrest upon the applicant.)
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(3) M ethod of preparing living modified organisms
1) Structure of theentire nucleic acid transferred in therecipient organism

Thecry2Ae gene expression cassetteand the modified bar gene expression cassette
([3'nos]-[modified bar]-[Pcsvmv XYZ]-[P352]-[5'cab22L]-[ T PssuAt]-[cry2Ae]-[3'355])
between LB and RB on theplasmid pTEM 12 weretransferred into therecipient organism
(Figure 1, p. 8).

2) M ethod of transferring nucleic acid transferred in the recipient organism

The Agrobacterium method (Deblaere et al., 1985) was used for transferring the nucleic
acid to the recipient organism. Transformation was conducted through co-cultivation, by
exposing the embryogenic cdlus induced from hypocotyls of the recipient cotton cultivar
Coker312 to a liquid culture of non-oncogenic A. tumefaciens C58C1™" strain (Van
Larebeke et al.,, 1974) carying the non-oncogenic helper Ti plasmid pEHA101 and
pTEM 12.

3) Processes of breeding of living modified organisms
(&) M odeof selection of thecel in which nucleic acid is transferred

Tissue segments into which the nucleic acid was transferred were cultured on the
regeneration medium containing 500 mg/L claforan. The regenerated plants were sdected
based on dufosinate tolerance.

(b) Presence or aisence of remaining Agrobacterium when the method of transferring
nucleic acid is based on Agrobacterium method

After transferring the nucleic acid, the transformants were cultured on a medium
containing 500 mgL claforan to remove any residual Agrobacterium used for
transformation. Then, the regenerated plants were cultured on claforan-free medium to
confirm the absence of residua Agrobacterium.
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(c) Process of breeding and pedigree trees of the following lines: cdls to which the
nuclei c 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 fidd tests; and the
line used for collection of other necessary information for assessment of Adverse Effects on
Biologcal Diversity

The sdlected plants were trangolanted into pats and cultivated in agreenhouse. Then, the
plants were selected based on gufosinate tolerance to obtain the origina generation (TO0) of
GHB119. Elite lines were sdected based on gufosinate tolerance, agronomic traits, etc.
The process of breedingof GHB119 is shown in Figure 2. This gpplication includes the T3
and F1 generations and theprogenies of theT3 and F1 generations.

In February 2011, an application for the safety evaluation as food was submitted to the
Minigry of Hedth, Labour and Welfare, and an application for saf ety evauation as feed
was submittedtothe M inistry of Agriculture, Forestry and Fisheries.

[Confidentid: Not made available or disclosed to unauthorized persons)

Figure 2 Process of breeding of GHB119

- 10 -
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(4) Sate of existence of nucleic acid transferred in cells and stability of expression of traits
caused by thenucleic acid

(a) Place where thereplication product of transferred nucleic acid exists

Examination was done on the segegation ratio between glufosinate herbicide-toler ant
and -sensitiveindividuasin the T1 and BC1F1 generations of GHB119 (Figure 2, a, p. 10).
The result fitted the expected segregation ratio for sing e-locus control with regard to the
transferred gene (Table 3). Consequently, it is considered that the inserted DNA transferred
into GHB119resides a asinge locus on the cotton genome.

Table3 Confirmation of segregation ratios

Expected Observed values
Generation Number of regation % Value!
tested plants segratio Tolerant Sendtive X
T1 16 3 1 11 5 0.33
BC1F1 19 1 1 10 9 0.05

* Assumes asingled oaus modd. To reject the null hypothesis, the ¥ vdue must be equal to or greaer than 384, withone
degree of freedom and p = 0.05.

(Note: All the right spetinent tothe informetion in the table above and the reponsibility forthe contents
rest upon theapplicant.)

(b) The number of copies of transferred nucleic acid and stability of its inheritance through
multiple generations

As aresult of Southern blotting analysis using GHB119 (T 3: Figure 2, b, p. 10), it was
confirmed that one copy of theT-DNA regon had been transferred (Annex 1. Confidential:
Not made available or disclosed to unauthorized persons). In addition, the result of the
seguence andysis demonstrated that the nucleotide sequence of the transferred DNA into
GHB119 was identicd to that of the T-DNA regon on the vector pTEM 12 (Annex 2:
Confidentia: Not made available or disclosed to unauthorized persons). The map of the
transferred DNA is shown in Figure 3(p.12).

- 11 -
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contentsrest upon the applicant.)
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In addition, genomic DNAs extracted from leaves of three GHB119 generations (F1,
BC1F1, and BC2F1: Figure 2, c, p. 10) were treated with the restriction enzy me EcoRY,
which cleavage two sites within the T-DNA regon, and then subjected to Southern blotting
andysis using the T-DNA regon as aprobe. As aresult, dl three generations exhibited the
same band pattern of expected size, demonstratingthat the transferred nuclei c acid is stably
inherited across multiple generations (Annex 1: Confidentia: Not made available or
disclosed to unauthorized persons).

(c) Nearby or separatelocation of multiple copies, if present, on chromosome

This item is not gpplicable because there is only one copy of the T-DNA regon in
GHB119.

(d) Inter-individua or inter-generationa expression stability under a natura environment
withrespect to thecharacteristics referred to specificaly in (6)-(a)

In 2007, five GHB119 plants (BC2F4: Figure 2, d, p. 10) cultivated in a greenhouse in
the U.S were subjected to ELI SA for measuringthe expression levels of the modified PAT
pratein and the Cry2Aepraen in the roa, stem, leaf, flower bud, apex, boll, whole aerid
parts, pollen, nectar, flower, and seed a various growth stages (vegetative period, just prior
to flowering period, flowering period, and harvest period). As aresult, the modified PAT
pratein was detected from al tissues and nectar. M eanwhile, the Cry2A e pratein was below
the detection limit (10.8 ng/g sample) in the nectar but was detected from dl other tissues.
Conseguently, it has been confirmed that the modified PAT pratein and the Cry 2A e protein
are stably expressed across GHB119 individud plants (Annex 3: Confidential: Not made
available or disclosed to unauthorized persons).

In the isolated field tes conducted in Jgpan in 2011, the expression of the modified PAT
pratein and the Cry 2A e protein was studied using the same generations used in theisolated
field test (T6: Figure 2, f, p. 10) and the subsequent generation derived from the harvested
seeds. The expression of the modified PAT protein and the Cry2A e pratein was checked by
the dufosinate herbicide-spraying test and the immunochromatography method,
respectively. As a result, dl GHB119 individuas in both tested generations exhibited

- 13 -



10

15

20

25

30

dufosinate tolerance and expressed the Cry2Ae praen. Consequently, it has been
confirmed that both proteins are gably expressed across GHB119 generations (Annex 5:
Confidentia: Not made available or disclosed to unauthorized persons).

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

GHB119 does not contain any DNA sequence rel aed to transmission, and therefore, it is
considered that the DNA would be unlikely transmitted to wild animals and wild plantsin a
natura environment.

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

GHB119 can be identified by the PCR method employing primers corresponding to the
nei ghboring sequences of the transferred DNA. The quantification limit of this detection
method is 0.08%, and the rdiability of the method has been verified as a result of teds
performed within the company and a two other [aboratories (Annex 4: Confidentid : Not
made available or disclosed to unauthorized persons).

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

(& Specific contents of physiologca or ecologca characteristics that were accompanied
by the expression of replication products of transferred nucleic acid

GHB119 shows tolerance to dufosinate herbicide due to the modified PAT praten
encoded by the modified bar gene. The modified PAT pratein metabolizes gufosinate to
produce N-acetyl-dufosinate, which does not inhibit gutamine synthase (OECD, 2002),
and it is therefore considered that the metabolite is unlikely to affect the metabolic sysem
of therecipient organism. M oreover, this metabolite is desi gnated as a compound subject to
the maximum residue limit for glufosinate in cottonseed (4 ppm) (The Jgan Food
Chemica Research Foundation), and toxicity gudies were conducted with mammals

- 14 -
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including rats, mice, and dogs demonstrated that its toxicity is lower than that of
dgufosinate, which is dassified as an ordinary substance (Bayer CropScience K.K., 2009).

In addition, GHB119 shows resigance to tobacco budworm (H. virescens), pink
bollworm (P. gossypiella), cotton bollworm (H. zea), and other L epidopteran insect pestsin
cotton cultivation due tothe Cry 2A eprotein encoded by thecry2Ae gene.

(b) With resped to the physiologcd or ecologca characteristics listed below, presence
or absence of difference between genetically modified crops and taxonomical speciesto
which the recipient organism belongs, and the degree of difference, if present

In 2010, an isolated fied tests was conducted in an gpen fidd a the Frontier Science
Research Center, University of Miyazaki (herenafter referred to as “isolated fied”);
however, sufficient amount of data for assessing the Adverse Effects on Biologcd
Diversity could not be obtained due to delayed start of cultivation and insect damage by
Lepidopteran. Therefore, another isolated field ted was conducted in 2011 to compare
GHB119 (T6: Figure 2, f, p. 10) with the recipient cultivar Coker312 (hereinafter referred
to as “ non-recombinant cotton”) (Annex 5: Confidentid : Not made available or disclosed to
unauthorized persons). In addition, a sudy was conducted in a P1P laboratory & Bayer
CropScience K.K. Yuki Research Center in 2008 to compare the tolerance to low
temperature a the early stage of growth of GHB119 (BC2F5: Figure 2, €, p. 10) and the
non-recombinant cotton (Annex 6: Confidential: Not made available or disclosed to
unauthorized persons).

a Morphologca and growth characteristics

Intheisolated field test, we compared GHB119 with the non-recombinant cotton of the
following items: the uniformity of germination, flowering time, boll opening time, |eaf
shape, plant type, flower color, boll shape, lint color, seed shape, seed color, leaf length,
leaf width, plant height, number of flower buds, number of nodes, tota number of branches,

* Substances that are not regarded as poi sonous or not designated as poi sonous or del eterious substances

specified under the Poisonous and Dd eterious Substances Control Law. The LD50 vadue for ord exposureis
300 mg/kg or higher.

- 15 -
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number of harvested bolls per plant, weight of aerial parts, weight of under-ground parts,
boll length, boll width, boll wei ght, number of segments of aboll, number of seeds per boll,
and 100-seed weight.

As aresult, a difference was observed in the germination rate 14 days after sowing
between GHB119 (61%) and the non-recombinant cotton (98%) (Annex 5: Confidentid:
Not made available or disclosed to unauthorized persons). The flowering time and the boll
opening time were three days later and two days earlier, respectively, in GHB119 than in
the non-recombinant cotton (Annex 5: Confidentiad: Not made available or disclosed to
unauthorized persons). The plant height and the number of flower buds were smdler in
GHB119 compared to the non-recombinant cotton, while the boll weight was larger in
GHB119 than in the non-recombinant cotton; the differences observed for these items were
statigicadly significant (Annex 5: Confidentia: Not made avalable or disclosed to
unauthorized persons). In ather items, no difference or staisticaly significant difference
was observed between thetwo cotton lines (Annex 5: Confidential: Not made available or
disclosed to unauthorized persons).

b. Cold-tolerance and hest-tolerance a the early stage of growth

In the P1P laboratory in Jgpan, young plants of GHB119 and the non-recombinant cotton
were cultivated a 5°C under 12-h day length for 1 month, and degree of withering was
evauated every week. As a result, no staisticaly significant difference was observed
between thetwo lines a any of the evaluation time points, and al individuals of both lines
were dead four weeks after they had been transferred to the low-temperature condition
(Annex 6: Confidentid: Not made available or disclosed to unauthorized persons).

c. Overwintering ability and summer survival of matured plant
In the isolated fidd, GHB119 and the non-recombinant cotton were left cultivated after
the harvest time in winter; as a result, dl plants weredead in February 2012 (Annex 5:

Confidentia: Not made available or disclosed to unauthorized persons).

d. Fertility and size of pollen

- 16 -
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No statigicdly significant difference was observed between the size of pollens col lected
from GHB119 and the non-recombinant cotton cultivated in the isolated field. In addition,
the pollens of both lines showed high fertility (99% or higher) without any datigicaly
significant diff erence between the two lines (Annex 5: Confidential: Not made avail able or
disclosed to unauthorized persons).

e. Production, shedding habit, dormancy, and germination rate of theseed

Regarding seed production, GHB119 was compared with the non-recombinant cotton in
the number of harvested bolls per plant, the number of seeds per boll, and 100-seed wei ght.
As aresult, no statigicaly significant difference was observed between GHB119 and the
non-recombinant cotton in any of the items examined (Annex 5: Confidential: Not made
avallable or disclosed to unauthorized persons).

Regarding the shedding habit, shedding was not observed in GHB119 and the
non-recombinant cotton (Annex 5: Confidential: Not made available or disclosed to
unauthorized persons).

Regarding dormancy and germination rate, seeds of GHB119 and the non-recombinant
cotton harvested in the isolated field were sown either immediately after harvest or after
3-month arr drying a room temperature to evduate the germination rate. As aresult, the
germination rates of the just-harvested seeds of GHB119 and the non-recombinant cotton
were 70% and 66%, respectively, while the germination rates of the 3-month air-dried seeds
of GHB119 and the non-recombinant cotton were 94% and 86%, respectively. Under ether
condition, no staisticdly significant difference was observed between thetwo caton lines
(Annex 5: Confidentid: Not made available or disclosed tounauthorized persons).

f. Crossability

Snce reated species that can cross with caton are not voluntarily grown in Japan,
crossability was not examined.

g Productivity of harmful substances
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In the isolated fidds, a succeeding crop tet was carried out to evaduate the effect of
substances secreted from the roots on other plants, a plow-in tes was carried out to
evauate the effect of substances in the plant body on ather plants after dying, and a soil
microfloratest was carried out to evaluate the effect of substances secreted from the roots
on microorganisms in soil.

Succeeding _crop test

After cultivating GHB119 and the non-recombinant cotton in the isolated field, radish
seeds were sown in the remaining soil, and comparison was made between the two plots
for germination rate, plant height, fresh weght, and dry weght. As a result, no
statigicaly significant diff erence was observed between the two plots in any of the
items teted (Annex 5: Confidentid: Not made available or disclosed to unauthorized
persons).

Plow-in test

Plants of GHB119 or the non-recombinant cotton harvested from the isolated field
were mixed into soil, and radish seeds were sown in the soil to compare the germination
rate, plant height, fresh weight, and dry weigh between the two plas. As a result, no
statigicaly significant difference was observed between thetwo plasin any of theitems
tested (Annex 5: Confidentid: Not made available or disclosed tounauthorized persons).

Soil microflora test

Soil was sampled after cultivating GHB119 or the non-recombinant cotton in the
isolated fied, and comparison was made for the number of bacteria, actinomy cetes, and
fung with the dilution plate method. As a result, no gatigicdly significant difference
was observed between the two plots in any of the items tested (Annex 5. Confidential:
Not made available or disclosed to unauthorized persons).
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1. Review by persons with specidized knowledge and experience concerning Adverse
Effects on Biologca Diversity

A review was made by persons with gecidized knowledge and experience concerning
Adverse Effect on Biologca Diversity (cdled Experts) for paossible Adverse Effect on
Biologcd Diversity caused by the use in accordance with the Type 1 Use Regulation for
Living M odified Organism based on the Law concerning the Conservation and Sustainable
Use of Biologcd Diversity through Regulations on the Use of Living M odified
Organisms. Results of thereview arelisted below.

(1) Item-by-itemassessment of Adverse Effects on Biologcal Diversity

This recombinant cotton was developed by introducing the expression vector pTEM 12
constructed from the plasmid pGSC1700 into the recipient organism by the Agrobacterium
method.

Based on the segregation ratio of the transferred gene and the Southern blot analysis, it
has been confirmed that one copy of the T-DNA, which contains the modified bar gene
encoding the modified PAT protein (phogphinothricin acetyltransferase) derived from S.
hygroscopicus and the cry2Ae gene encoding the Cry2Ae protein derived from B.
thuringiensis, is present on the chromosome of this recombinant cotton and is stably
inherited across multiple generations. In addition, it has been confirmed by ELISA that the
target genes are stably expressed across multiple generations.

1) Competitiveness

Cotton, the taxonomicd species to which the recipient organism beongs, has been
used for along time in Japan, though there is no report tha it has grown voluntarily in the
natura environment.

As aresult of studies on various characteristics in competitiveness of this recombinant
cotton, which were carried out in 2008 in the P1P laboratory in Japan and in 2011 in the
isolated field in Japan, differences or statisticdly significant differences were observed
between this recombinant cotton and the non-recombinant control cotton in the flowering
time, boll opening time, plant height, number of flower buds, and boll weight.

The flowering time of this recombinant cotton was three days later than that of the
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non-recombinant control cotton. This could be attributed to a potentid decrease in
germination ability of this recombinant cotton seed, which is reflected in their low
germination rate (61%) 14 days after sowing. The initial growth of this recombinant cotton
was delayed compared to the non-recombinant control cotton, which seems to have
contributed to the delay in flowering time, but this recombinant cotton showed seady
gowth thereafter and gpened their bolls two days earlier than the non-recombinant control
cotton. Nevertheless, these differences were merely slight differences, and it is unlikely that
they would enhance the competitiveness of this recombinant cotton. A difference was
observed for seed germination rate used in the cultivation experiment, but no satigicaly
significant difference was observed for seeds harvested from the isolated field. Therefore,
the observed difference may not be attributed to some genetic factors.

The plant height and the number of flower buds were smd ler for this recombinant cotton
compared to the non-recombinant control cotton, which could be atributed to the delay in
the initid growth. The boll weight was larger in this recombinant cotton than in the
non-recombinant control cotton, and the fewer number of flower buds was considered to
contribut to the larger boll size. The boll weight of this recombinant cotton did nat exceed
the vaues of the commercid cultivar cultivated in the same fidd in the same year, so the
observed difference was considered to be within therange of varietd difference.

This recombinant cotton is gven the traits to betolerant to gufosinate herbicide by the
modified PAT pratein and resistant to Lepidopteraby the Cry2Ae pratein. However, since it
is difficult for the cultivated cotton to grow voluntarily in the natura environment in Japan,
it is unlikely that these traits could increase the compditiveness of this recombinant cotton
in the Japanese naturd environment.

Based on the above understanding, it was judged that the conclusion made by the
applicant that the wild animals and wild plants likely to be affected cannot be specified and
that the use of this recombinant cotton poses no significant risk of Adverse Effects on
Biologca Diversity attributableto competitivenessis reasonable.

2) Production of harmful substances

Cotton, the taxonomicad species to which the recipient organism belongs, contains
gossypol, which exhibits toxicity to nonruminant animals, and cyclopropene fatty acid,
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which inhibits desaturation of saturaed fatty acids leading to discoloration or decreased
hatchability of hen eggs. However, there is no report that cotton seeds are eaten by wild
animals. In addition, it is not known that cotton produces any dlelopathic substances that
could affect theinhabitation or growth of wild animas and plants.

It has been confirmed that the modified PAT pratein and the Cry2Ae protein, which are
expressed in this recombinant cotton by the transferred genes, have no sequence homology
withany known dlergens.

As aresult of the soil microflora test, the plow-in test and the succeeding crop test
carried out in the isolated fields in Jgpan to examine the production of harmful substances
by this recombinant cotton (the substances secreted from the roots, which can affect other
plants and microorganisms in soil; the substances existing in the plant body, which can
afect other plants after dying), no difference was observed between this recombinant
cotton and the non-recombinant control cotton.

The modified PAT protein has a high substrate specificity, and it is considered that this
pratein unlikely affect the metabolic pathway of the recipient arganism and produce any
harmful substances. When this recombinant cotton is exposed to dufosinate,
N-acetyl-gufosinate is produced by the modified PAT pratein. N-acetyl-dufosinate is
designated as a compound subject to the maximum residue limit for glufosinate in
cottonseed, and it has been confirmed that its toxicity is lower than that of gufosinate,
which is classified as an ordinary substance. Since this recombinant cotton is gven
resistance to Lepidopteraby the Cry2A e praten, there was a concern that this recombinant
cotton would affect the survivd of Lepidopteralivingin Jgpan, which eat the plant body or
pollen of this recombinant cotton. However, cotton is nat reported to grow voluntarily in
Japan, so it is extremely unlikely tha imported cotton seeds tha were silled during
trangoortaion grow or become self-seeding in the natura environment. Even if they grew,
the pollens of cotton arerdatively heavy and sticky, so they havelittle chanceto be widdy
dispersed by wind. Therefore, it is considered extremely unlikely that Lepidoptera species
living in Jgpan would eat thisrecombinant cottonor be exposed toitspollens.

Based on the above understanding, it was judged that the conclusion made by the
applicant that the wild animals and wild plants likely to be affected cannot be specified and
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that the use of this recombinant cotton poses no significant risk of Adverse Effects on
Biologcal Diversity attributableto productivity of harmful substances is reasonable.

3) Crossahility

In the Japanese natura environment, there are no wild species that can cross with cotton.
Therefore, it was judged that there are no gecific wild plants or animas that are possibly
affected by this recombinant cotton, and that the use of such cotton poses no risk of
Adverse Effects on Biologcal Diversity tha is dtributable to crossability. It was judged
that the conclusion above made by the gpplicant is reasonable.

(2) Conclusion based on theBiologca Diversity Risk Assessment Report

Based on the above understanding, the Biologca Diversity Risk Assessment Report
concluded that there is no risk that the use of this recombinant cotton, in accordance with
the Type 1 Use Regulation, causes Adverse Effects on Biolog cd Diversity in Japan. It was
judged that theconclusion above made by the gpplicant is reasonable.
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