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Abstract

In Article 34 wordservatibncand Swustainabla &se Gf Biological Diversity
t hrough Regul ations on the Use of Living Modifie
mentioned O0The government must endeavor to coll ecH
living modified organisms and promote research and devise other necessary measures
concerning living modified organisms and the Adverse Effect on Biological Diversity arising
from use thereof, in order to amplify Databnenti fic
the growth of genetic ally modified herbicide -tolerant oilseed rape, Brassica napus
(herbicide -tolerant B. napus), have been collected since 2003 in Japan by the Ministry of
the Environment. The herbicide -tolerant B. napus, which is presently used in Japan, has
been assessedard confirmed as not har mful to biodiversit
food, animal feed or other purposes, cultivation and other growing activities, processing,
storage, transportation, di sposal, and otHer acts
on the Cartagena Law. Although estimation of the effect of spillage of seeds during
transportation is included in the above activities, the present survey examined situations
involving the growth of herbicide -tolerant B. napus to verify that there is no risk of
biodiversity being affected by spilled seeds.
Oilseed rape including herbicide -tolerant B. napus is imported into Japan through
12 major ports, Kashima, Chiba, Yokohama, Shimizu, Nagoya, Yokkaichi, Sakai  -Senboku,
Kobe, Uno, Mizushima, Kitakyushu, a nd Hakata. By 2009, the presence of
herbicide -tolerant B. napus was confirmed in and around eight of these ports, Kashima,
Chiba, Shimizu, Nagoya, Yokkaichi, Kobe, Mizushima, and Hakata, as well as along the
roadsides of major transportation roadways of oi Iseed rape. In three of the eight areas,
Kashima, Yokkaichi, and Hakata, the following two points have been confirmed: 1) there
are relatively large numbers of B. napus, which are thought to be derived from spilled
seeds, and 2) the proportion of herbicide -tolerant B. napus in the collected samples was
very small in Kashima but comparatively large in Yokkaichi and Hakata.
Seeds of possible hybrids between herbicide -tolerant and non -transgenic B. napus,
between two different types of herbicide -tolerant B. napus, and between herbicide -tolerant
B. napus and Brassica rapa (an alien species derived from cultivation) were collected at
riverbanks near the junction of a bridge on the main roadway and a river in Yokkaichi.
Therefore, the survey has been performed sin ce 2009 in the Kashima, Yokkaichi, and
Hakata areas, with relatively large numbers of  B. napus possibly derived from spilled seeds.
A follow -up survey was conducted in two of the three areas on the roadsides near the ports
in Kashima and Hakata until 2010.  Around the banks of three rivers under the bridges of
the main roadway in Yokkaichi where the growth of herbicide -tolerant B. napus was
confirmed, the distribution of herbicide -tolerant B. napus and the gene flow to related

species (B. rapa and Brassica juncea) were investigated in detail. This expanded the survey
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area along the riverbanks to the upstream and downstream areas of the rivers from the
bridges.

Since 2011, surveys have mainly been conducted in river reservations. Samples of
Raphanus sativus var. raphanistroides and Sinapis arvensis , in additionto B. rapa and B.
Juncea, were collected as related crossable species of B. napus. Samples of maternal tissues
(leaves) and seeds were collected from B. napus and its related species, although not all
samples included the seeds.

In 2016, 860 samples from a total of 371 colonies in the three port areas were
analyzed using immunochromatography, and two proteins, CP4
5-enolpyruvylshikimate -3-phosphate (EPSPS) and phosphinothricin -N-acetyltransferase
(PAT), which confer the herbicide -tolerant trait, were detected in maternal tissue samples
collected from the three port areas. The herbicide -tolerant proteins were detected in 115 of
the 307 colonies (260 of 738 samples) in the Yokkaichi port area. No herbicide -tolerant
proteins were detected in the Kashima or Hakata port areas, where 40 and 82 samples
were collected from 26 and 38 colonies, respectively. Although the herbicide -tolerant
protein was detected in the Kashima and Hakata port areas in 2015, it was not detected in
the Kashima port area in 2011 to 2014 or the Hakata port area in 2013.

DNA marker analysis confirmed that two samples of maternal plants from two
colonies in the Yokkaichi riverbanks that were thought to morphologically resemble B.
napus more than B. rapa did not have the C genome of B. napus. These two samples of
maternal plants, the oilseed rape without C genome and one seed sample from one of the
maternal plants, had herbicide -tolerant proteins. These results indicate the possible
crossing of herbicide -tolerant B. napus and B. rapa followed by an alternation of
generations. Although no hybrids were detected in 2012 or 2013, they were confirmed in
2009, 2010, 2011, 2014, and 2015. Two kinds of herbicide -tolerant proteins, PAT and CP4
EPSPS, have been detected in seed or seedling samples from maternal plants with only one
kind of herbicide -tolerant protein, CP4 EPSPS or PAT, in 14 samples from nine colonies of
B. napus. Furthermore, only the CP4 EPSPS protein was detected from seeds and s eedling
samples from maternal plants with no herbicide -tolerant protein in four samples from
three colonies of B. napus and one sample from one colony of B. rapa. In addition, two kinds
of herbicide -tolerant proteins were detected from seeds and seedling s amples from
maternal plants that had no herbicide -tolerant protein in one sample from one colony of B.
napus and one sample from one colony of B. rapa. Together with previous results, these
findings suggest the possibility of crossing occurring between two types of
herbicide -tolerant B. napus populations at sites where the maternal plants were present.
Herbicide -tolerant B. napus was detected only near the bridges of the main roadway over
the rivers, consistent with previous results obtained until 2015. Mor eover, along the
roadside near the bridges of the main roadway over the rivers in the Yokkaichi Port area, a

seedling sample showed two kinds of herbicide -tolerant proteins, but the seedling was from
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a maternal plant with no herbicide -tolerant protein in 0 ne sample from one B. napus colony.
The immunochromatography analysis revealed a positive reaction detecting CP4 EPSPS
protein in 11 seed samples collected from seven colonies of R. safivus var. raphanistroides
maternal plants on the test strip. However, h  erbicide tolerance was not confirmed in the
seedlings.

The presence of B. juncea was confirmed along the roadsides in 2012, 2013, and
2015 in the Hakata port area and in 2014 and 2015 in the Yokkaichi Port area. In 2016, six
samples from three colonies and one sample from one colony were confirmed in the
Yokkaichi and Hakata port areas, respectively, and no herbicide -tolerant protein was
detected in these B. juncea. These findings suggest that the detection of the
herbicide -tolerant protein was likely a pse udopositive result of the test strip, which
appeared to have been caused by cross-reactivity of the monoclonal antibody used in the
test strip. Moreover, previous studies indicate a low possibility of hybrid formation between
R. sativus var. raphanistroide sand B. napus and a low probability of production of the next
generation.

As mentioned above, the distribution of herbicide -tolerant plants has been
confirmed, and crossing between herbicide -tolerant B. napus and non-transgenic B. napus,
and between two t ypes of herbicide -tolerant B. napus, as well as gene flow between related
species have been suggested to occur only along major transportation roadways.

Furthermore, this phenomenon was confirmed to have a low expansion tendency.
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4-003 -~ 3 S 272 - + PAT
4-004 1S 320 - + PAT
4-004 - 2 S 158 - - | craEpsps |
4-004 -~ 3 S 513 - + PAT
4-004 4 S 412 - + PAT
4-004 -~ 6 S 155 + +
4-004 -~ 8 S 277 + + PAT
4-005 -~ 4 S 224 + T PAT
4-008 -~ 2 S 163 - + PAT
4-012 -~ 3 S 70 - + PAT
4-012 -~ 5 S 167 - + PAT
4-013 -~ 1 S 506 + + CP4 EPSPS, PAT
4-013 ~ 2 S 256 - + PAT
4-019 -~ 5 S 421 - + PAT
4-019 -~ 6.S 232 - _ }
4-020 -~ 2 S 145 - + PAT
4-021 -~ 1 S 99 - + PAT
4-022 -~ 1 S 300 - + PAT
4-022 ~|5.S 130 - - }
4-022 -~ 9 S 136 - + PAT
4-023 -~ 1 S 86 2 + PAT
4-023 ~[2[s 233 - - -
- (
) + CP4 EPSPS CP4 EPSPS
PAT PAT
I cP4 EPSPS PAT
CP4 EPSPS PAT



CP4 EPSPS
4-023 ~ 3.S 131 - + PAT
4-024 - 1 S 307 + + PAT
4-025 ~ 1S 190 - + PAT
4-027 ~ 1S 192 - + PAT
4-027 -~ 2 S 153 + + | cpaEepsps |
4-029 -~ 1S 118 - + PAT
4-029 ~|2]s 134 - - -
4-029 -~ 4.S 121 - n PAT
4-029 -~ 5 S 140 - + PAT
4-030 ~ 2. S 76 - + PAT
4-037 -~ 1S 317 - + PAT
4-039 - |1]S 209 - - -
4-042 1 S 235 + + CP4 EPSPS, PAT|
4-043 -~ 1 S 89 - + PAT
4-043 -~ 2. S 149 - + PAT
4-043 -~ 3.S 55 - + PAT
4-043 -~ 4S 84 - + PAT
4-050 ~ 1S 104 - + PAT
4-051 ~|1]S 346 - - -
4-051 -~ 2S 184 - + PAT
4-051 ~ 3. S 110 - + PAT
4-051 -~ 4_S 220 + +
4-051 ~ 5 S 188 - + PAT
4-051 -~ 7S 123 + +
4-051 -~ 9. S 237 - + PAT
4-051 -~ 10 S 66 - + PAT
4-052 -~ 1S 464 - n PAT
4-052 -~ 2S 97 - + PAT
4-053 -~ 1S 110 - + PAT
4-053 -~ 2.S 78 - n PAT
5'S +

iy
o
a1
\‘
I
n
I
T
H
—

) + CP4 EPSPS CP4 EPSPS
PAT PAT
I cP4 EPSPS PAT
CP4 EPSPS PAT
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CP4 EPSPS |

4-062 2| S 192 - - -
4-063 1/S 71 - + PAT
4-065 6 S 220 - + PAT

4-068 ~ 1

S

162

A

4-020 ~ 11

S

119

1

+
] ] 9

=

5-021 ~[1'S 158 - - -
5-022 ~11'S 210 - - -
5-023 -~ 1 S 399 + + -
5-024 ~1'S 470 - - -
5-024 ~2'S 393 - - -
5-026 -2 S 321 - - -
5-026 ~ 3 S 395 - - :
5-027 ~11'S 208 - - -
5-028 ~ 1S 118 - - -
5-029 ~[1'S 173 - - -
5-030 -2 'S 452 - - -
5-031 ~1'S 96 - - -
5-034 - 1/S 141 - - -
5-035 ~ 1S 113 - - -
5-035 ~2'S 250 - - -
5-036 ~ 1 S 632 - - -
5-036 ~ 2 S 229 - - -
5-036 ~ 3 S 204 - - -
5-036 ~ 5 S 236 - - -
5-036 ~ 6 S 285 - - -
5-036 ~ 7. S 283 - - -
5-036 ~ 8 S 263 - - :
5-036 ~ 9 'S 414 - - -
5-036 ~ 10 S 285 - - -
5-040 ~[1'S 150 - - -
5-040 ~2'S 204 - - -
5-040 ~3'S 603 - - -
5-045 ~1'S 103 - - -
5-047 -~ 1[S 187 - - -
5-049 ~[1'S 355 - - -
- (
) + CP4 EPSPS CP4 EPSPS
PAT PAT
I cP4 EPSPS PAT
CP4 EPSPS PAT



CP4 EPSPS

5-049 2. S 320 - - -
5-050 1S 215 - - -
5-051 1S 25 - - -
3-001 1S 488 - - -
3-002 1/S 408 - - -
3-002 2. S 380 - - -
3-002 3'S 554 - - -
3-003 1S 134 - - -
3-003 2. S 359 - - -
6-004 1S 405 - - -
6-004 2. S 569 - - -
6-004 3. S 477 - - -
6-005 1S 419 - - -
6-005 2. S 645 - - -
6-005 3.S 419 - - -
6-006 1/S 1067 - - -
6-006 3.S 430 - - -
6-007 1/S 580 - - -
6-007 2. S 419 - - -
6-007 3.S 608 - - -
6-008 1S 632 - - -
6-008 2. S 1146 - - -
6-008 3'S 488 - - -
6-009 1S 749 - - -
6-011 1/S 521 - - -
6-012 1/S 271 - - -
6-012 2. S 591 - - -
6-013 1S 576 - - -
6-013 2. S 447 - - -
6-015 1S 393 - - -
6-015 2. S 1082 - - -
6-015 3.S 925 - - -
6-016 1S 459 - - -
6-016 2. S 278 - - -
6-016 3.S 792 - - -
6-019 1S 786 - - -
6-019 2. S 406 - - -
6-019 3.S 250 - - -
6-020 2. S 236 - - -
6-020 3.S 259 - - -
6-021 1/S 650 - - -
6-022 1/S 437 - - -
6-022 2. S 607 - - -
6-024 1/S 442 - - -
6-024 2. S 851 - - -
6-024 3.S 422 - - -
6-025 1S 232 - - -
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CP4 EPSPS



CP4 EPSPS

6-025 2 S 1156 -
6-025 3.S 844 -
6-026 1S 366 -
6-026 3'S 672 -
6-027 2/S 396 -
6-027 3/S 239 -
6-028 1/S 651 -
6-028 3.S 339 -
6-030 1S 376 -
6-031 1/S 387 -
6-031 2/S 345 -
6-031 3/S 376 -
6-034 1/S 696 -
6-035 1S 396 -
6-037 1S 701 -
6-037 2 S 517 -
6-037 3.S 678 -
6-038 1S 512 -
6-038 2 S 430 -
6-038 3.S 360 -
6-039 1/S 828 -
6-039 2 S 448 -
6-040 2/S 299 -
6-040 3'S 339 -
6-041 1/S 246 -
6-042 1/S 417 -
6-042 2/ S 374 -
6-043 1/S 177 -
6-043 3.S 958 -
6-044 1/S 483 -
6-045 2 S 525 -
6-045 3.S 326 -
6-046 1/S 176 -
6-046 2 S 230 -
6-051 1/S 394 -
6-051 3'S 334 -
6-053 1/S 345 -
6-053 2/S 409 -
6-054 1/S 857 -
6-054 2 S 344 -
6-054 3.S 225 -
6-056 1/S 316 -
6-056 2 S 198 -
6-056 3.S 523 -
6-057 1/S 1117 -
6-057 2 S 236 -
6-057 3.S 158 -
6-059 1/S 354 -
6-059 2/S 470 -
6-060 2/S 738 -
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CP4 EPSPS

6-061 1/S 344 -
6-061 2/S 481 -
6-061 3.S 328 -
6-062 1/S 381 -
6-062 2/S 308 -
6-062 3/S 435 -
6-064 1/S 437 -
6-064 3.S 405 -
6-065 1S 334 -
6-065 3.S 223 -
6-068 1S 169 -
6-068 3/S 290 -
6-070 1/S 261 -
6-070 2/S 251 -
6-071 2/S 269 -
6-072 1/S 215 -
6-073 1S 130 -
6-073 2/S 318 -
6-073 3.S 253 -
6-074 1/S 128 -
6-074 2| S 243 -
6-074 3.S 327 -
6-076 1S 467 -
6-076 2| S 339 -
6-076 3.S 321 -
6-078 1/S 172 -
6-080 1/S 460 -
6-080 2. S 215 -
6-080 3.S 284 -
6-081 2| S 421 -
6-082 1/S 1117 -
6-082 2/S 937 -
6-082 3'S 926 -
6-083 1/S 365 -
6-083 3.S 239 -
6-084 1/S 161 -
6-084 2 S 290 -
6-084 3.S 257 -
6-085 1/S 344 -
6-085 2 S 323 -
6-086 1S 78 -
6-086 2| S 287 -
6-086 3.S 265 -
6-088 1S 127 -
6-088 2 S 429 -
6-091 1S 283 -
6-093 2/S 431 -
6-093 3'S 414 -
6-094 1S 361 -
6-094 2/S 400 -
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CP4 EPSPS
6-094 -~ [3[S 241 - - -
6-095 ~ 1S 311 - - -
6-095 ~2]s 419 - - -
6-095 ~[3[S 723 - - -
6-096 ~ | 2[S 631 - - -
6-099 ~[1]s 152 - - -
6-099 ~[2[sS 112 - - -
6-100 ~ 3]s 420 - - -
6-101 ~1/S 285 - - -
6-101 -~ [3[S 191 - - -
6-103 -~ |2]S 405 - - -
6-105 ~1/s 136 - - -
6-107 ~ 1S 283 - - -
6-108 ~ 1S 319 - - -

| 6-077 ~|1/s] 354 - - -
11-001 ~[1]s 99 - - -
11-001 ~ [2]s 93 - - -
11-002 ~ [ 2]S 85 - - -
11-002 ~[3]s 51 - - -
11-003 ~ [ 1.S 108 - - -

12000 - 2 s | 106 | o+ [ - [ - ]
12-002 ~ 1S 213 - - -
12-003 ~ 2] S 146 - - -
12-004 ~ [ 3|S 103 - - -
12-005 ~[1]S 88 - - -
12-005 ~ [2]S 92 - - -
12-005 ~ 3. S 141 - - -

l12006 - 2 s | 105 [ o+ [ - [ ]
12-007 ~ 1S 177 - - -
12-007 ~ [ 2]S 99 - - -
12-007 ~ 3]s 165 - - -
12-008 ~[1]S 103 - - -
12-008 ~ [ 2]S 79 - - -
12-009 ~[1]S 65 - - -
12-010 ~ [ 3]s 125 - - -
12-011 ~[1]s 120 - - -
12-011 ~[2]S 193 - - -
12-012 ~[1]s 84 - - -

2/s

12-012 »

86

I cP4 EPSPS




CP4 EPSPS

12-015 ~ [ 2|S 119 - -
12-015 ~ [ 3|S 76 - -
12-016 ~ (1S 80 - -
12-017 + (1S 130 - -
12-017 ~ [ 2|S 167 - -
12-018 ~ 1S 153 - -
12-018 + [ 2|S 107 - -
12-021 ~ (1S 71 - -
12-025 ~ (1S 63 - -
12-025 ~ [ 2|S 71 - -
12-025 ~ [ 3|S 106 - -
12-026 ~ [ 2|S 83 - -
12-026 ~ [ 3|S 78 - -
12-027 ~ (1S 120 - -
12-027 ~ [ 2|S 63 - -
12-027 ~ [ 3|S 101 - -
12-028 ~ (1S 52 - -
12-028 ~ [ 2|S 54 - -
12-028 + [ 3|S 115 - -
12-035 ~ (1S 63 - -
12-035 + [ 2|S 94 - -
12-035 ~ [ 3|S 113 - -
12-038 (1S 100 - -
12-038 ~ [ 2|S 90 - -
15-001 ~ (1S 173 - -
15-001 + [ 2|S 215 - -
15-001 ~ [ 3|S 391 - -
15-002 ~ (1S 19 - -
15-002 + [ 2|S 174 - -
15-002 + [ 3|S 161 - -
15-003 ~ (1S 49 - -

- (

) + I cP4 EPSPS
13

EPSPS PAT

| | | CP4 EPSPS|
1-060 ~[1[S 115 - -
1-061 -~ [1]S 61 - -
1-061 -~ |2]S 194 - -
4-070 ~ 1S 43 - -
4-070 ~ 3]s 85 - -
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| cP4 EPSPS|

Jpej 3KKF®

4-069 ~11|S 199 -
4-069 2/S 96 -
5-053 ~ |1 'S 58 -
5-053 2/S 127 -
5-053 3'S 243 -
5-054 1/S 348 -
5-054 2/S 265 -
5-054 ~14|S 231 -
5-054 ~|5'S 234 -
5-054 6/S 214 -
5-054 ~ | 7|S 73 -
5-054 ~ |8 'S 216 -
5-054 9/S 199 -
5-054 -~ |10/ S 308 -
5-055 ~ |1 'S 228 -
5-057 1S 585 -
5-057 »12|S 141 -
5-057 3. S 620 -
5-058 1S 211 -
5-058 ~12|S 187 -
5-059 1S 587 -
5-059 2/S 241 -
5-059 ~13|S 442 -
5-060 1S 238 -
5-061 1S 225 -
3-004 1S 150 -
6-113 1S 681 -
6-113 2. S 143 -
6-113 3.S 484 -
6-114 1S 63 -
6-114 2 S 261 -
6-114 3.S 62 -
6-116 1S 257 -
6-117 1/S 485 -
6-118 1S 208 -
6-118 2 S 235 -
12-048 » 11 S 59 -
12-049 11 S 48 -
12-050 » |1|S 64 -
12-050 » 12| S 56 -
12-052 ~ 11 S 63 -
12-052 » 1 2| S 85 -
12-053 ~ 12| S 196 -
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3.1.3 —

sV oat <ol e oag— %1 A4fiRe — 4 4 v
— - o & eviks ®lE  13y= -V = L =y
3 M8 — % ™= CP4EPSPSfiR- 3V | PATAfiR- % 14|V ium' »
oAk 42 Ylk—84 nek 2 Yl—2 4 Cot nek
1 -1 = d4s ve- v 4 20 312 % - r
™y 20 & Ty Lk 020 | # d81dde’ o
- -V 910X1350mm-k ' et re*>® 1 N1 — Nevd 88 ~
=V 1 -1 N/d 2 o~ -8 AL =V e
1 # | 17 <22 - £ 400 - svalvods ' opfise
Pk % P« @ D) & Monsanté Antwerp® Belgium 12 g/€—-i v a
I Ls910X1350mm-k ' @# e - D> 1D ®Nevd 4 € 40.1kgaelha
ae | acid equivalent : - V92 = 7 - -
L s ez ™ L_dLal o, 8 =™ L_dLal g
Ry < =V 8 - o= ™] < o — | |Fwzs
% 0 | 0 % v o
Le 1 2| 17 <22 - # 800 -~ sVaivetd, Pe
2 ® Bayer CropScience® Frankfurt 8 Germany 0.23g/ €—=i vo £D
J wfiz apr -Dvz ="' #fi-mmi o©O#i v eho 53, 48 910X 1350 mm—
k' @#r-*>® *>@Nwd 4€ 75kg ai/ha ai | active ingredient:
- Vo2 - 7 - - Ak -8 o= ™
JLl-Laivets) 8 e=™ L_dai yvot oy < Vo
8 o= ™ < =V — | |Fwze % 0 | 0% Ve
t k-8~ vaoo L v | aivetdsd o8 aiveid
L v ] atvodsd o= -%™ME 2 — LNy =
— AL =y 9
L 14~ Ao - | 8 8 — 8
- 8 - =% n n 8 J
- 4 fi R - L v
— Y mm BOAE 42 —84 s nek 1 —2 8C
ot + gkl —1 bt v b eme fi7 —11 W =V | @
' Bk 1l — 1 # o % Ve v - - 8
- >t 3 —4 8 Akl —2  #|s L oA Ll-3%
td 0w Ve
A4fiRe % tdo%fV —elLs/ — Wl 4 fi R~
% 1A VLI—%Y e Ptz 4  —5 8 neak#El =2 =
Nel 8/ —€@ LYmm Paat 1l —1  #3 L L oy
1] e 4 Yum’ BoE 8 3V | 4 FIERY % q el
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E < n VvV Es 4> 20 8 25 4 27 — zL

RS ek LA - % = e
we = —ercz = e o Aoy % g
13 18 Cot neatkd 5 Nee/ —eL 1 4-061-5L # |
s | AfiRe % 14 o%f Vi<l — - - Lo =
Yt P10 E % A Y% 0 14 Ve

—£ ¥ bt i 7 —11 %t =V Lep==
L

= % | v%s - vod. -V | % v 14 °
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# <

Jpoej 3KK

1-009 -~ 2 L 367 | 20] 20 1 1l 20 19 12 PAT PAT
1-010 ~ 2L 90 20l 20 0 20 20 11 PAT PAT
1011 1L 186 | 20 17 0 20 20 20 PAT PAT
1-039 - 3[L 119 | 20 20 0 200 19 18 PAT PAT
1-053 ~ (1L 143 | 20 19 0 20 20 17 PAT PAT
1-056 ~ 1L 119 200 0 0 200 0 0 PAT | CP4EPSPS |
4001 -~ 1L 655 | 20[ 20 0 20 20 18 i ear PAT
4001 ~ 2L 181 | 20 17 0 20 18] 17 PAT PAT
4002 ~ 2 L 466 | 20] 20 0 200 20 20 PAT PAT
4002 -~ 3 L 282 | 20[ 20 0 20 20 17 3| PAT cpersesea
4-003 - 3L 272_| 20| 20 0 20 20 18 PAT PAT
4004 -~ 1L 320 | 20] 13 0 200 7 7 i ear PAT
4004 -~ 3 L 513 | 20] 20 1 1| 20[ 20 17 PAT PAT
4004 -~ 4 L 412 | 20] 17 0 20 15 13 PAT PAT
4004 - 6 L 155 | 20[ 19 17 20l 17 2 2 cP4 EPSPS, PAT
4-004 - 8L 277_| 20 20 0 20 18 13 PAT___|cPa EpSes. paT
4004 - 9L 500 | 20 20 0 20l 20 0 -

4005 - 4 L 224 | 20[ 20 0 200 19 19 1| PAT _ [cracrses.ear
4-008 - 2L 163 | 20 20 0 20 18] 17 PAT PAT
4012 ~ 3L 70 20l 20 0 20 20 18 PAT PAT
4012 -~ 5L 167 | 20 20 0 200 20 20 PAT PAT
4013 -~ 1L 506 | 20] 18] 12[ 11| 20[ 20 14[  ocpecrses. parlcrs erses, pat
4013 ~ 2L 256 | 20 20 0 20 20 20 PAT PAT
4019 - 4L 168 | 20| 20 0 20/ 19 0 -

4019 ~ 5L 421 | 20] 11 0 20 8 8 PAT PAT
4020 -~ 2L 145 | 20 20 0 20 20 18 PAT PAT
4021 - 1L 99 20l 18 0 20 18] 12 PAT PAT
4022 ~ 1L 300 | 20] 19 0 20 18] 17 PAT PAT
4022 -~ 9L 136 | 20 20 0 200 19 19 PAT PAT
4023 ~ 1L 86 20 20 0 20 20 16 PAT PAT
4023 ~ 3L 131 | 20 20 0 20 20 17 PAT PAT
4024 - 1L 307 | 20 1 1 200 5 2 PAT___|cpaepses par
4025 - 1L 190 | 20 13 0 20 15| 15 PAT PAT
4027 ~ 1L 192 | 20 19 0 20l 19 9 PAT PAT
4027 -~ 2 L 153 | 20| 19 8 20l 19 11 6] CP4EPSPS [cee epsps, paT
4029 ~ 1L 118 | 20 18 0 20l 19 19 PAT PAT
4029 ~ 4L 121 | 20 19 0 20 18] 17 PAT PAT
4029 -~ 5L 140 | 20 20 0 200 20 20 PAT PAT
4030 ~ 2 L 76 200 9 0 20l 19 19 PAT PAT
CP4 EPSPS CP4 EPSPS PAT PAT

CP4 EPSPS
PAT
CP4 EPSPS PAT



# < E
4-037 ~ 1L 317 20l 19 0 20 18] 14 PAT PAT
4-042 -~ 1 L 235 20l 20 15[ 15| 20| 19| 19]  13|cPaceses patjcea epses, paT
4-043 ~ 1L 89 20| 18 0 20l 19/ 18 PAT PAT
4-043 ~ 2 L 149 20| 18 0 20l 20 19 PAT PAT
4-043 -~ 3L 55 20 12 0 20 19 17 PAT PAT
4-043 ~ 4L 84 20| 20 0 20 18] 18 PAT PAT
4-050 ~ 1 L 104 20l 19 0 20l 20 15 PAT PAT
4-051 ~ 2L 184 20| 20 0 20l 20 20 PAT PAT
4-051 -~ 3 L 110 20| 20 0 20 18] 17 1 par PAT
4-051 -~ 4 L 220 20l 19| 13 7| 20| 20 9 6 CPa EPSPS, PAT]
4-051 ~ 5 L 188 20| 20 0 20l 20 18 PAT PAT
4-051 -~ 7 L 123 20l 20 12 3| 20 20 9 7 CPa EPSPS, PAT]
4-051 ~ 9L 237 20l 17 0 20 16| 12 PAT PAT
4-051 ~ 10 L 66 20| 17 0 20l 20 20 PAT PAT
4-052 ~ 1L 464 20| 19 0 20 20 18 PAT PAT
4-052 ~ 2 L 97 20| 20 0 20l 19 15 PAT PAT
4-053 ~ 1 L 110 20| 20 0 20l 20 20 PAT PAT
4-053 ~ 2L 78 20|20 0 20 19 19 PAT PAT
4-053 ~ 5 L 256 20| 20 0 20l 20 19 PAT PAT
-2 L 16
4L 0
|
4-060 ~ 1 L 231 20| 18 0 20l 20 14 PAT PAT
4-061 ~ 1L 164 20| 18 0 20l 20 15 PAT PAT
4-061 -~ 3 L 181 20| 20 1 1| 20 19 14 PAT___|cpaEpsps, paT
4-061 -~ 5 L 102 20/ 19 1 200 20 1 - | cpaEpsps]|
4-063 ~ 1L 71 20| 20 0 20 19 17 PAT PAT
4-065 ~ 6 L 220 20| 20 0 20 20 6 PAT PAT
4-068 ~ 1 L 162 20l 19 0 20l 19 19 PAT PAT

4-002 - 6L 47 14] 12 0 13 8 0 - -
4-019 7L 597 | 20 17 0 20 20 0 -

[ 7-001 - 1 L] [ 329 [ 20 10 7] 1] 20 13 2] 1] cP4EPSPS | CPaEPSPS |
5-023 - 1L 399 | 20[ 20 0 20[ 20 0 _ ceaersesea
5023 ~2[L 7 2[ 1 0 2[ 1 0 - H

CP4 EPSPS CP4 EPSPS PAT PAT

[ CP4 EPSPS
PAT
CP4 EPSPS PAT
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12-001 ~ 1L 106 20 7 0 -
12-004 ~ 11 L 134 20[ 14 0 -
12-004 ~ 2 L 119 20 11 0 -
12-006 ~ 11 L 105 20 4 0 -
12-010 ~ 11 L 123 20 2 0 -
12-010 » 12 L 67 20 4 0 -
12-012 » 3L 96 20 5 0 -
12-013 ~ 11 L 126 20 8 0 -
12-013 ~ 12 L 112 20 4 0 -
12-013 ~ | 3L 79 20 2 0 -
12-015 ~ 11 L 85 20 5 0 -
CP4 EPSPS CP4 EPSPS -
CP4 EPSPS

56



3.1.4 —afi R~ 4
- —eL L vlbl—1 n=w%mfs - L ofik
vaod A fi Rw CP4EPSPS - cpdepsps & =i v £
J A fi R« PAT A bar — L [ Vo afiRe -— | & -
o= [V-< ~®  cowusth o4 gV S
Vet r DNA o=8PCRw' o' d ¢ - |H| 2 <8/ — t
i v DNA- L Adisrl{ JVOPCRK' wavd|® - n
ak - ™Ed =™ L <% %[ =™ codepsps — — 8 EPSPS7
5'- AAGAACTCCGTGTTAAGGARMAGCEAEPSPSE' - AGCCTTAGTGTCGGAGAGI TCEAT
bar - - bar7  5'-ACAAGCACGGTCAACTFGCGTAC -  bar8
5'-GAGCGCCTCGTGCATGGIGCACG™Y °PCR | 9493 & 9401 86001 8720
2 4 350 wm-i 372010 # [ V 9DNA — | ePCR | cpdepsps
320bg bar 330bp Loty LaboPas§ PCR CMR CosmoGenetechCd.td. 8 Seoul®
Korea & EPSPS8- bar8lk ' wmt D < == ™s8DNA D »fio> 3730DNAAnalysef
Life Tecnologies 8 C& USA 4 ™= [ o

AMPCN01234569910M BMPCNC123456891OM

500 bp- [

b 500 bp-|
300bp— - e e e o R

300 bp-|

2 PCR cp4 epsps A bar B
DNA cp4 epsps A bar B
PCR M PC
NC
DNA 1 10 A 1 7B

Al 1-009-1L A2 1-009-2L A3 5-062-1L A4 4-024-1L AS 4-042-1
A6 4-042-2L A7 4-051-4L A8 4-051-6L A9 4-051-7L Al10 4-066-1 Bl 1-009-2L B2
4-012-3L B3 4-0046L B4 4-004-8L BS5 4-0054L B6 4-013-1L B7 4-0132L B8

4-037-1L B9 4-030-2L B10 4-029- 1L cp4 epsps A bar B
PCR
— Vmm POAE 41 — 79 8 Cot Ak 1 —1
- M v — =- mmmse s 4 - :
A4l CP4EPSPSfi R~ n cpdepsps 83V | PAT2fi R« 0 bar — Ys
tdvePCR — | ® DNA Data Bank of Japan DDBJ ~ td =™ -
cp4 epsps 144001 3 V | bar ( X05822 —
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SRR AR B S E Bk % Loj=m
1<% 1dve2 - - - Lo # | CP4EPSPSfiR~ 0
codepsps v %A PATafiR. nbar  — % i1dve L 15-
A °

15 ( )
PCR
CP4 cpéd
# < . "
EPSPS | epsps PAT bar
Jpoej 3KK

1-009 -~ 2 L + + + + PAT PAT

1-010 2L - - + + PAT PAT

1-011 1L - - + + PAT PAT

1-039 3L - - + + PAT PAT

1-053 1L - - + + PAT PAT

4-001 1L - - + + PAT PAT

4-001 ~ 2 L - - + + PAT PAT

4-002 ~ 12 L - - + + PAT PAT

4-002 3L - - + + PAT CP4 EPSPS, PAT

4-003 3 L - - + + PAT PAT

4-004 1/L - - + + PAT PAT

4-004 -~ 3 L + 3 + + PAT PAT

4-004 4 L - - + + PAT PAT

4-004 -~ 6 L + + + + CP4 EPSPS, PAT

4-004 8L - - + + PAT CP4 EPSPS, PAT

4-005 4 L - o + + PAT CP4 EPSPS, PAT

4-008 2L - - + + PAT PAT

4-012 3L - - + + PAT PAT

4-012 5|L - - + + PAT PAT

4-013 ~ 1 L + + + + CP4 EPSPS, PAT | CP4 EPSPS, PAT

4-013 ~ 12 L - - + + PAT PAT

4-019 ~ |5 L - - + + PAT PAT

4-020 2L - = + + PAT PAT

4-021 1/L - - + + PAT PAT

4-022 1L - - " + PAT PAT

4-022 9L - - + + PAT PAT

4-023 1/L - - + + PAT PAT

4-023 3L - - + + PAT PAT

4-024 -~ 1 L + + + + PAT CP4 EPSPS, PAT

4-025 1/L - - + + PAT PAT
- CP4 EPSPS cp4 epsps

bar
: CP4 EPSPS PAT

58



) CP4 cp4 o
i EPSPS | epsps’ PAT bar

4.027 ~ 1L - B + + PAT PAT
4-027 -~ 2 L ¥ + ¥ ¥ CP4 EPSPS, PAT
4-029 r|1]L - - + + PAT PAT
4-029 ~ 4L - - + + PAT PAT
4-029 -~ 5 L - - + + PAT PAT

-2 L + + PAT

_ + + PAT PAT

+ + + CP4 EPSPS, PAT | CP4 EPSPS, PAT
4-043 - 1 L - - + + PAT PAT
4-043 -~ 12 L - - + + PAT PAT
4-043 ~ 3L = - + + PAT PAT
4-043 -~ 4L - - + + PAT PAT
4-050 -~ 1 L - - + + PAT PAT
4-051 ~ 2 L - - + + PAT PAT
4-051 ~ 3 L - - + + PAT PAT
4-051 -~ 4 L + + + + CP4 EPSPS, PAT
4-051 -~ |5 L - - + + PAT PAT
4-051 -~ 7 L + + + + CP4 EPSPS, PAT
4-051 - 9L ! ; ; n oAT e
4-051 -~ 10 L - - + + PAT PAT
4-0562 -~ 1 L - - + + PAT PAT
4-052 ~ 2 L - . + + PAT PAT
4-053 ~ |1 L - - + + PAT PAT
4053 - 2 L _ _ ¥ ¥ PAT PAT
4-053 -~ | 5| L - - i + PAT PAT

| |
4-060 ~ 1L - - + + PAT PAT
4-061 -~ 1 L - - i + PAT PAT
4-061 -~ 3 L + + + + PAT CP4 EPSPS, PAT
4-061 -~ 5 L + - B B - | cPaEpsps |
4-063 ~ 1 L - - + + PAT PAT
4-065 ~ 6 L - . + + PAT PAT

*k

: CP4 EPSPS
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