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Abstract

In Article 34 of “Act on the Conservation and Sustainable Use of Biological Diversity through
Regulations on the Use of Living Modified Organisms (Cartagena Law)”, it is mentioned “The
government must endeavor to collect, arrange and analyze information on 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 scientific
knowledge concerning the same”. Data regarding the growth of genetically modified herbicide-tolerant
oilseed rape Brassica napus (herbicide-tolerant B. napus) have been collected since 2003 in Japan by the
Ministry of the Environment, Japan. The herbicide-tolerant B. napus which is used in Japan at present
has been assessed and confirmed as not harmful to biodiversity in the cases of “use for provision as food,
animal feed or other purposes, cultivation and other growing, processing, storage, transportation and
disposal, and other acts attendant with these” based on the Cartagena Law. Although estimation of the
effect of spillage of seeds during transportation is included in the above, the present survey has
examined the situations of growth of herbicide-tolerant B. napus in order 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, and 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—in the port areas and along the roadsides of major transportation roadways of oilseed rape. In
three of the eight areas, Kashima, Yokkaichi and Hakata, the following two points had 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 number of collected samples was very small in
Kashima but comparatively large in Yokkaichi and Hakata. Moreover, seeds of possible hybrids
between a herbicide-tolerant B. napus and non-transgenic B. napus, between one type of
herbicide-tolerant B. napus and another type of herbicide-tolerant B. napus, and between
herbicide-tolerant B. napus and B. rapa (an alien species derived from cultivation) were collected at
riverbanks near the junction of a bridge of a main roadway and a river in Yokkaichi. Therefore, the
survey has been performed since 2009 in the Kashima, Yokkaichi and Hakata areas where relatively
large numbers of B. napus possibly derived from spilled seeds are present. Among these three areas, a
follow-up survey was conducted on the roadsides near the ports in Kashima and in Hakata until 2010. In
Yokkaichi, around the riverbanks of three rivers under the bridges of a main roadway where growth of
herbicide-tolerant B. napus was confirmed, the distribution of the herbicide-tolerant B. napus and gene
flow to the related species (B. rapa and B. juncea) was investigated in detail, expanding the survey area
along the riverbanks to upstream and downstream of the rivers from the bridges.

Since 2011, a survey has been mainly conducted in river reservations. Samples were collected from
Raphanus sativus var. raphanistroides, B. nigra, Sinapis arvensis, and Rorippa indica, in addition to B.

rapa and B. juncea, as related crossable species of B. napus. Maternal tissues (leaves) and seeds were



collected from B. napus and its related species as samples, although not all samples included the seeds.

In 2013, 573 samples from a total of 215 colonies in the three port areas were analyzed, and the two
types of protein, CP4 EPSPS and PAT, that confer the herbicide-tolerant trait were detected in
maternal-tissue samples collected only from the Yokkaichi port area. The herbicide-tolerant protein was
detected at 25 of the 150 colonies (53 of 428 samples) in the Yokkaichi port area. No herbicide-tolerant
protein was detected in the Kashima or Hakata port area where 44 and 101 samples were collected from
25 and 40 colonies, respectively. Although the herbicide-tolerant protein was detected in the Hakata port
area in 2008 to 2012, it was not detected in 2013. The results from the Yokkaichi and Kashima areas
were similar to those of the investigations in 2008 to 2012.

In Yokkaichi riverbanks, seed samples that have two kinds of herbicide-tolerant proteins, PAT and
CP4 EPSPS, have been detected from maternal plants that have only one protein from six samples in
four colonies; this finding suggests, together with the previous results, the possibility of crossing
between two types of herbicide-tolerant B. napus populations at the sites where the maternal plants were
present. Herbicide-tolerant B. napus was detected only near the bridges of a main roadway over the
rivers, consistent with the previous results until 2012.

Similar to the result in 2012, no possible hybrid between B. napus and B. rapa was confirmed to be
present in Yokkaichi riverbanks by morphology and flow-cytometric (FCM) analysis of maternal tissue
in 2013, different to the previous results from 2009 to 2011. In contrast, a herbicide-tolerant protein was
detected in the seeds collected from B. rapa maternal plant. Through FCM analysis, the seeds which had
a herbicide-tolerant protein were suggested to be a hybrid between B. napus and B. rapa. This result
indicates the occurrence of crossing between herbicide-tolerant B. napus and B. rapa, the same as the
previous result in 2008. Moreover, by immunochromatograhpic analysis, a herbicide-tolerant protein
was detected in two samples of seeds collected from two colonies of R. sativus var. raphanistroides
maternal plants, although the herbicide-tolerant gene could not be confirmed by PCR.

The presence of B. juncea was confirmed along the roadsides for the first time in 2012 in the Hakata
port area. Three samples from three colonies were confirmed in 2013 in the same area, and no
herbicide-tolerant protein was detected in these B. juncea.

As mentioned above, to date, the distribution of herbicide-tolerant plants has been confirmed and
crossing between herbicide-tolerant B. napus and non-transgenic B. napus, crossing between two types
of herbicide-tolerant B. napus, and gene flow to related species have been suggested only along a major
transportation roadway. In this survey, a herbicide-tolerant protein was detected in the seeds collected
from R. sativus var. raphanistroides. However, since the previous studies indicated a low possibility of
hybrid formation between R. sativus var. raphanistroides and B. napus, and low probability of
production of the next generation, further monitoring is required to confirm these low possibilities.

We will continue monitoring these areas, focusing on the possibility of gene flow to R. sativus var.
raphanistroides, the possibility of persistence of these herbicide-tolerant B. napus and hybrid, and

expansion of distribution away from a main roadway.
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* 1-6 BEEBKEEEDHtECERL-BEDEBICXTI2REIOTN S5TEIZKS CP4
EPSPS AU NNV B HE LUV PAT AV INVBDRERR

| #E8&ES [ w4 [crpaepsps [ PAT | #EFiE# |
A3 FE%

1-001 -1 M| FiR)I - - @)
1-002 -1 M| /NEJI - -

1-002 -2 M| /NEJI - -

1-003 -1 M| /EJI - - O
1-004 -1 M| /INEJI - - @)
1-005 -1 M| /MEJI - - @)
1-006 -1 M| /MBI - - @)
1-006 -2 M| /NEJI - -

1-007 -1 M| /EJI - - O
4-002 -1 M| /hEJI - - [®)
LAV FER?

l[4-001 -1 M| BN | - - | [e) |
EEF 52

5-001 -1 M| FRJI - - @)
5-002 -1 M| FRJI| - - @)
5-003 -1 M| /MBI - -

5-004 -1 M| /MBI - - O
5-004 -2 M| /MR - - @)
5-005 -1 M| /B - -

hoi+

6-001 -1 M| /MEJI - -

6-001 -2 M| /B - -

6-001 -3 M| /B - -

6-002 -1 M| /B - -

6-003 -1 M| /IR - - ©)
6-003 -2 M| /MR - - @)
6-003 -3 M| /MR - - @)
6-004 -1 M| /MR - - @)
6-004 -2 M| /IR - - ©)
6-004 -3 M| /MR - - ©)
6-005 -1 M| /B - -

6-005 -2 M NN - -
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18-002 -2 M| FI#R)Il - - @)
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1-011 -1 M| &) - + )
1-012 -1 M| #EN - -

1-012 -2 M| #EN - - @)
1-013 -1 M| £ - + @)
1-014 -1 M| ZEdI - +

1-015 -1 M| ZEHN - -

1-016 -1 M| ZEHIJ - + @)
1-017 -1 M| ZEd - + @)
1-017 -2 M| ZEHJI - + @)
1-018 -1 M| ZEH - +

1-019 -1 M| ZEdI - +

1-019 -2 M| ZEdHN - -

1-019 -3 M| ZEHIJI - +

1-021 -1 M| ZEHN - +
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— LT BRERIT IS O BEAREEShEA SR, + ST IRERIT S /OB
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HEES A4 CP4 EPSPS PAT EFER
4-004 -1 M| REII - + @)
4-004 -2 M AER)I - -

4-005 -1 M| #5EE)I| = + ©)
4-005 -3 M| £ - +

4-005 -4 M| #E - + O
4-006 -1 M| #5E)I - + @)
4-007 -1 M| ZEH)I - +

4-007 -2 M| ZEHI = +

4-008 -1 M| ZEH) - - @)
4-008 -2 M| ZEHI - + @)
4-008 -3 M| ZEHI)I = + ©)
4-008 -4 M| ZEH)I - -

4-008 -5 M| ZEHII = + @)
4-008 -6 M| ZEHIJI - - @)
4-008 -7 M| EHII - + @)
4-009 -1 M| ZEH)I = +

4-009 -2 M| ZEHI - + @)
4-009 -3 M| ZEHII - + @)
4-010 -1 M| EZEdH)I - +

4-011 -1 M| ZEH)I - + O
4-011 -2 M| ZEH)I = + @)
4-011 -3 M| ZEHII - -

4-011 -4 M| ZEH) - + @)
4-012 -1 M| ZEH) - - @)
4-012 -2 M| ZEH)I - — @)
4-012 -3 M| ZEH)I = +

4-012 -4 M| ZEH) - + @)
4-012 -5 M| ZEH)I - -

4-013 -1 M| ZEH)N - + ©)
4-014 -1 M| ZEH) - - @)
4-014 -2 M| ZEH)I - - @)
4-014 -3 M| ZEH)I - - @)
4-014 -4 M| ZEH)I - - @)
4-014 -5 M| ZEH) - - ©)

)

4-015 -4 M

)|

+

4-016 -1 M

&)

@)

—BRETIREFIMIEL N\ VENREESN G oM, + BB T IRERIMIEI R OEIR

Han =38, BEmHroBFHMERERLEZBDEO,

KB 0 17:0P4 EPSPS 2 /W B AR SN -3 %, BBDITPAT AU/ VBN BREENI=HE,




HEES Al £ CP4 EPSPS PAT B
4-016 -2 M| ZEH)I - + @)
4-016 -3 M| ZEd) - - ©)
4-016 -4 M| ZEH) - - @)
4-016 -5 M| ZEHIJI - - @)
4-017 -1 M| ZE#I - +
4-017 -2 M| ZEH) = + @)
4-017 -3 M| ZEHIJI +

@)
@)
@)
4-018 -1 M| ZEH) - @)
4-019 -1 M| ZFH) - @)
4-019 -2 M| ZEHJI - @)
M @)
@)
@)
@)
@)
4-020 -1 M| ZEH)I - -
LAV FER?
l[4-018 -2 M| =& | - - e
EEFER
5-007 -1 M| RERII - - @)
5-007 -2 M| HEII - - @)
5-007 -3 M| REII - - @)
5-007 -4 M| RE - - O
5-007 -5 M| R - - ©)
5-007 -6 M| RERII - - @)
5-007 -7 M| REI - - @)
5-009 -1 M| HEII - - @)
5-009 -2 M| REIII - -
5-009 -3 M| A - - @)
5-009 -4 M| REBII - - ©)
5-009 -5 M| RERII - - @)
5-009 -6 M| RERII - - @)
5-009 -7 M AER)I - - @)
5-010 -1 M| REII - - @)
5-010 -2 M| REII - - @)

—BRHTIREFIMIEI N\ VENREESNGEN oM, + BB T IRERIMIEI N OEIR
Han =M. SEYMH R FHAMERRLEZLOEO,

KB > 17:CP4 EPSPS A /U BRI Sh-BH . BROTPAT 2v /0B R SA R,
BEDERD? (X, BORENTFENMNBHMTHLIEETT,
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AHES IlIEA CP4 EPSPS PAT FEFH
5-010 -3 M| REI - - @)
5-010 -4 M| RERII - - @)
5-010 -5 M| RER)II - - @)
5-011 -1 M| RERI - - @)
5-012 -1 M| A& - - @)
5-012 -2 M| RER)II - - @)
5-012 -3 M AER)I - -

5-012 -4 M| HERII - - @)
5-012 -5 M| AR - - @)
5-012 -6 M| AR - - @)
5-012 -7 M| RER)I - - O
5-014 -1 M| RER)II - - @)
5-014 -2 M AER)I - -
5-014 -3 M RER) - -
5-014 -4 M ARER) - -
5-014 -5 M ARER) - -
5-014 -6 M AER) - -
5-014 -7 M AER)I - -
5-015 -1 M AER)I - -
5-015 -2 M ARER) - -
5-015 -3 M| R - - ©)
5-015 -4 M ARER) - -
5-015 -5 M AER) - -
5-015 -6 M| REB)II - - @)
5-015 -7 M| REB)II - - @)
5-016 -1 M| HRER)II - - @)
5-016 -2 M| REBI - - @)
5-016 -3 M ARER) - -
5-016 -4 M AER) - -
5-016 -5 M AER)I - -
5-016 -6 M AER)I - -
5-016 -7 M ARER)I - -
5-017 -1 M RER) - -
5-017 -2 M| REI - - @)
5-017 -3 M AER) - -
5-018 -1 M| REB)II - - @)
5-019 -1 M AER)I - -
5-019 -2 M ARER) - -
5-019 -3 M ARER) - -
5-019 -4 M RER) - -
5-019 -5 M AER) - -
5-019 -6 M AER)I - -
5-020 -1 M| RERIII - - @)

— A IREFIMEL N\ VENRHSNGN o5,
BHEYMN O FHAMERRLEZLDEO,
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AHES e CP4 EPSPS PAT EFER

5-021 -1 M kI - -

5-021 -2 M AER)I - -

5-021 -3 M AR - -

5-021 -4 M| R - - @)
5-022 -1 M AER)I - -

5-022 -2 M AER)I - -

5-022 -3 M AER)I - -

5-022 -4 M AER)I - -

5-022 -5 M AER)I - -

5-023 -1 M AER)I - -

5-023 -2 M AER)I - -

5-024 -1 M AER)I - -

5-024 -2 M AER)I - -

5-024 -3 M AEBII - -

5-024 -4 M AER)I - -

5-025 -1 M| $aE)I - - @)
5-025 -2 M| #E - -

5-025 -3 M| #hE - -

5-026 -1 M| 5Bl - - @)
5-027 -1 M| #El - - @)
5-029 -1 M| #EJ - - @)
5-029 -2 M| #5EE)I - - @)
5-030 -1 M| #E - -

5-031 -1 M| ZEHII - - @)
5-031 -2 M| FEH)I - - @)
5-032 -1 M| ZEHIII - - @)
5-032 -2 M| ZEHII - - @)
5-032 -3 M| ZEH)I - - @)
5-032 -4 M| FEH)I - - @)
5-032 -5 M| EHII - - )
5-032 -6 M| FEH)I - - @)
5-033 -1 M| FEH)I - - @)
5-033 -2 M| ZEHII - -

5-033 -3 M| ZEHII - -

5-034 -1 M| ZEHII - - @)
TSI

5-006 -1 M| HEBIII - - @)
5-006 -2 M AR - - @)
5-006 -3 M| RER)II - - @)
5-006 -4 M| HEBJII - - @)
5-006 -5 M AER)I - - @)
5-006 -6 M| RER)II - - @)

— A IREFIMEL N\ VENRHSNGN o5,
BHEYMN R FHAMERRLEZLDEO,

BEDERD? (X, BORENTFENMNBHMTHLHIEETT,
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AHES e CP4 EPSPS PAT EFER

5-006 -7 M kI - -

5-008 -1 M kL - - O
5-008 -2 M| HREBII - - @)
5-010 -6 M| R - - @)
5-010 -7 M AER)I - -

5-013 -1 M| HEBJII - - @)
5-019 -7 M I - -

5-021 -5 M AER)I - - @)
5-024 -5 M AER)I - -

5-024 -6 M| REI - - O
5-024 -7 M| HEBII - - @)
5-028 -1 M| 5B - - @)
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5-010 -2 S| RERII 233 - - -
5-010 -3 S| HWEII 199 - - -
5-010 -4 S| W) 119 - — -
5-010 -5 S| HEI 215 - - -
5-011 -1 S| HEBII 44 - - -
5-012 -1 S| RERII 228 - - -
5-012 -2 S| HEI 480 — — -
5-012 -4 S| RERII 163 - - -
5-012 -5 S| HERI 514 - - -
5-012 -6 S| RERII 373 - - -
5-012 -7 S| HWERI 463 - - -
5-014 -1 S| RERII 537 — — -

- BRETIRERMEI N VENMEHIN GO >R B (BEY TIEBRERIT 2 VB I B
HENGASF=HM), +: BB TEHE N\ VENRHEN =M. CP4 EPSPS: B4 T CP4 EPSPS
BNV ELRBREINT=ERE ., PAT: BT PAT 2o\ RHEEN=HE, tILOBIE. XD
EFDBA LR, KB CP4 EPSPS 4/ BEA B EN B, BR PAT 2o/ VBN BRHE

i F, $kE:CP4 EPSPS A/ E L PAT AUV BN EH SN =M,
BEZDED? (. BORENFENMNAHTHAZLERT,
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AEES Al | RERIEFEGERE) | CP4 EPSPS PAT BEYMOIEE
5-015 -3 S| HEI 554 - - -
5-015 -6 S| W) 299 - - -
5-015 -7 S| RERII 279 - - -
5-016 -1 S| HERII 439 - - -
5-016 -2 S| HEII 265 - - -
5-017 -2 S| RERII 198 - - -
5-018 -1 S| HERII 26 - - -
5-020 -1 S| HEII 131 - — —
5-021 -4 S| W 233 - - -
5-025 -1 S| #HE 161 - - -
5-026 -1 S| #5EE)I| 87 - - -
5-027 -1 S| #E) 128 - - -
5-029 -1 S| #HE 291 - - -
5-029 -2 S| #ag) 239 - - -
5-031 -1 S| EHII 690 - - -
5-031 -2 S| EHJI 821 - — -
5-032 -1 S| EHI 476 - - -
5-032 -2 S| EHII 267 - - -
5-032 -3 S| EHII 642 - - -
5-032 -4 S| EHII 871 - - -
5-032 -5 S| EHI 624 - - -
5-032 -6 S| EHII 768 - - -
5-033 -1 S| EHJI 2581 - + —
5-034 -1 S| ZEHI) 283 - - -
EXFEIR?

5-006 -1 S| RERI 241 - - -
5-006 -2 S| HEII 60 - - -
5-006 -3 S| W 494 - - -
5-006 -4 S| ERII 311 - - -
5-006 -5 S| HERII 307 - - -
5-006 -6 S| W) 247 - - -
5-008 -1 S| ERII 46 - - -
5-008 -2 S| ERII 732 - - -
5-010 -6 S| HERII 181 - - -
5-013 -1 S| W 17 - - -
5-021 -5 S| KERII 182 - - -
5-024 -6 S| ERII 507 - - -
5-024 -7 S| W 11 - - -
5-028 -1 S| #HE 47 - - -
5-029 -4 S| #a8)I 384 - - -
5-029 -5 S| #agll 8 - - -
5-029 -6 S| #AEEJ 190 - - -
5-029 -7 S| #E 471 - - -
5-032 -7 S| EHI 54 - - -

- BRETIRERIMELAVESRESNGEA S -H M BEY TIIRERIM LS /O E IR
HEngmhof=5#). +: ZE T3\ VENRHSn=EM . BR PAT 2o\ VBEMNREH ST
ELRE

BEDERD? (X, BORENTFENBHMTHLHIEETT,
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[ #8852 | mue | gEEFscEs) [ cP4a EPSPS | PAT | BiEYDEER |

Hh3+

6-008 -1 S| RERII 933 - - -
6-008 -2 S| HERI 801 - - -
6-008 -3 S| RERII 777 - - -
6-009 -1 S| ERII 845 - - -
6-009 -2 S| HERI 1120 - - -
6-009 -3 S| RERII 1296 - - -
6-010 -1 S| W) 231 - — -
6-011 -1 S| RERII 413 - — -
6-012 -1 S| RERII 1063 - - -
6-013 -1 S| HERII 784 - — -
6-013 -2 S| RERII 760 - - -
6-013 -3 S| RERII 1453 - - -
6-014 -1 S| HNERI 568 - - -
6-014 -2 S| RERII 829 - - -
6-015 -2 S| HERI 574 - - -
6-015 -3 S| RERII 583 - - -
6-016 -1 S| RERII 826 - - -
6-016 -2 S| W) 1103 - — -
6-016 -3 S| RERII 934 - - -
6-017 -1 S| RERII 332 - - -
6-020 -1 S| W) 515 - — -
6-022 -1 S| W) 734 - — -
6-022 -3 S| RERII 971 - - -
6-024 -1 S| $5E)I 519 - - -
6-024 -2 S| #HEN 425 - - -
6-024 -3 S| #E 438 - - -
6-025 -1 S| #HE 736 - — -
6-025 -2 S| #HEN 624 - - -
6-025 -3 S| #E 266 - - -
6-026 -1 S| #HE 446 - — -
6-026 -2 S| #HEN 801 - - -
6-026 -3 S| #El 792 - — -
6-028 -1 S| #HE 797 - — -
6-028 -2 S| #HEN 666 - - -
6-028 -3 S| #&Ell 320 - - -
6-029 -1 S| #HE 512 - — -
6-029 -2 S| #E 825 - - -
6-029 -3 S| #El 635 - - -
6-030 -1 S| #HE 200 - — -
6-030 -2 S| #E 623 - - -
6-031 -1 S| #HE 1441 — - —
6-032 -1 S| #HEN 670 - - -
6-032 -2 S| #E 974 - - -
6-032 -3 S| #HE 694 - — -
6-038 -1 S| #HE)I 1164 - - - -

ZETAREFM ML N VEARESNEN B BEM TIIRERM 422 U EA R
Shigmor=5H),
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HHES A4 | PRERIEFEGERE) | CP4 EPSPS PAT BIEYOIER
6-038 -2 S| #E 524 - - -
6-038 -3 S| #HEN 758 - - -
6-039 -2 S| #E 408 - - -
6-039 -3 S| #HE 498 - - -
6-041 -1 S| #HEN 878 - - -
6-041 -2 S| $5EE)I 212 - - -
6-041 -3 S| #HE 1005 - - -
6-042 -1 S| #E 630 - - -
6-042 -2 S| $5E) 271 - - -
6-042 -3 S| #HEN 497 - - -
6-047 -1 S| EHII 674 — - —
6-049 -3 S| EHII 768 - - -
6-050 -1 S| EHII 415 - - -
6-050 -2 S| EHJI 593 - - -
6-050 -3 S| EHII 917 - - —
6-051 -1 S| EHI 715 - - -
6-051 -2 S| ZEHJI 634 — — —
6-051 -3 S| EHII 721 - — -
6-052 -1 S| EHI 493 - - -
6-052 -2 S| ZEHJI 1308 - - -
6-052 -3 S| EHII 1080 - - -
6-055 -1 S| EHII 403 - - -
6-055 -2 S| EHJI 1065 - - -
6-055 -3 S| EHII 1251 - - -
6-056 -1 S| EHJI 964 — — —
6-056 -2 S| EHJI 914 - - -
6-056 -3 S| EHII 1114 - - -
6-057 -1 S| ZEHJI 1063 - - -
6-058 -1 S| EHJI 1311 - - -
6-058 -3 S| EHII 1090 - - -
6-059 -2 S| EHJI 776 — — —
6-059 -3 S| EHII 86 - - -
6-060 -1 S| EHII 145 - - -
6-060 -2 S| EHJI 133 - - -
6-061 -1 S| EHII 524 - - -
6-061 -2 S| EHI 803 - - -
INTA A3V
12-003 -1 S| K& 60 -
12-014 -1 S| KER)I 54 - - -
12-015 -1 S| K& 151 - — -
12-015 -2 S| HER)II 156 - — -
12-015 -3 S| K&} 156 - - -

— RETARERT S Y BARE SN AN > R EHEY TIERERIT 2 OB AR
HENEMT=RED . + Z ST B2/ B RE SN =34 . IKE: CP4 EPSPS 4o/ BE AR
HEn =,
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HEEE il | IRERIEFEGERE) | CP4 EPSPS PAT BHEYDOIER
12-015 -4 S| HER)II 157 - — -
12-016 - 2 S| RWER)II 79 - - -
12-017 -1 S| HER)II 184 - - -
12-017 -2 S| RAEJII 119 - - -
12-022 -1 S| #E)l 213 - - -
12-022 - 3 S| #E)I 118 - — -
12-023 -2 S| #E)I 133 - - -
12-023 -3 S| B 152 - — -
12-024 -1 S| #E) 145 - - -
12-025 -1 S| #E)l 87 - - -
12-025 - 2 S| #E) 95 - - -
HaxSY
13-001 -1 S| KER)II 308 - — -
13-001 -2 S| RAEII 433 - - -
13-001 -3 S| HERII 535 - - -
JINTH S
[16-001 -1 s| ZH 48] - - -
AXHIY
18-006 - 2 S| RNER)II 1091 - — -
18-006 - 3 S| PER)II 7025 - — -
18-007 - 1 S| #E)I 1253 - - -
18-010 -1 S| ZHJI 3492 - - -
18-010 -2 S| EHJII 791 —

BT HRERIM IS N\ VENRE SN SR BREY TIERERIME2 2 /OB R

HEnghor=5,

x® 1-11 EZEGERER

EPSPS AU N\ BH LUV PAT AV INVBDRERR

) BBt A SIERL-REFICRTIEEIOQINT STiEIZKS CP4

| HuES | me | EWEFHGEE [craepsPs| PAT | BiEWoRE |
AV FET

1-022 -1 S AR 399 - - -
1-024 -1 S| %) 128 - - -
EXTIR

5-035 -3 S AE) 24 - - -
5-037 -1 S AE)I 493 - - -
5-037 -2 S AR 563 - - -
5-037 -3 S AE) 504 - - -
5-037 -4 S AE) 1273 - - -
5-037 -5 S AR 369 - - -
5-037 -6 S AR 329 - - -
5-038 -1 S AR 555 - - -
5-038 -2 S AE) 481 - - -
5-038 -4 S AE) 747 - - -
5-038 -6 S AE) 308

AT ORERIMMEL N\VENRESNGH S -H R EEY TIIRERMIE22 AV EN R

HEngnor=54,

39




HEES lIE FREFEFEGHERE) | CP4 EPSPS PAT BIEYDIER
5-039 -1 S AR 507 - - -
5-039 -2 S AR 315 - - -
5-039 -3 S AE) 199 - - -
5-039 -4 S AR 578 - - -
5-039 -5 S AR 397 - - -
5-039 -6 S AR 179 - - -
5-040 -1 S AR 95 - - -
5-040 -2 S ARl 152 - - -
5-040 -4 S AR 171 - - -
5-040 -6 S AR 249 - - -
5-042 -1 S N 995 - - -
5-042 -3 S =) 582 - - -
5-042 -4 S il 379 - - -
5-042 -5 S| %) 728 — — -
5-042 -6 S =) 896 - - -
5-042 -7 S| #Z) 501 - - -
EXFTEIR?

5-036 -1 S AR 123 - - -
5-036 -2 S AR 59 - - -
5-039 -7 S AE) 466 - - -
5-041 -1 S il 281 - - -
hoi+

3-001 -1 S AE) 506 - - -
3-002 -1 S AR 777 - - -
3-003 -1 S ) 951 - - -
6-063 -1 S AR 126 - - -
6-063 -2 S AR 739 - - -
6-065 -1 S AE) 346 - - -
6-065 -2 S AR 982 - - -
6-065 -3 S AR 1250 — — -
6-066 -1 S AE) 599 - - -
6-066 -2 S AR 800 - - -
6-066 -3 S AE) 521 - - -
6-067 -1 S AE) 540 - - -
6-067 -2 S AR 496 - - -
6-067 -3 S AR 929 - - -
6-069 -1 S AR 304 - - -
6-070 -1 S AR 179 - - -
6-070 -2 S AE) 604 - - -
6-070 -3 S AR 559 - - -
6-071 -2 S| #%)l 491 - - -
INITHE AT

12-032 -1 S AR 37 - - -
12-033 -1 S AE) 68 - - -
12-036 -1 S = )1 160 - - -
12-036 -2 S 51| 85 - - -
12-036 -3 S N 162 - - -

- RETIRERIMMEL N\VENRE SN SR EEY TIIRERME22 AV EN R
HEngnor=54,
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3.1.3  FEADOBREAIM M HT

BRI 72T 2 L 7 ) RO OFE 11236 1T 2 BREAIM M 2 > "7 B OAHEPEA S
NIZBIE T DRIES O 72T 24T 5 T2, B0 B I EE S THRS U 72 4 O BREA

AT, F£. FEAOSHTITIBUNT CP4 EPSPS # X7 B £ 7213 PAT % L 37 B & h
TeeA I UFZ R NTHEEND D 32 WEIORT- 4 H7iZ 1 XES 720 #~20 Kz (3.1.2. T
FHEOHEEIHNTZ 20 KLz RV o b OB, 20 FXEETHE) Y., Zhz T 7 R
E (FFEME) PNICERE LZ 910 X 1350 m D7 T AF v 7 r—A (1 30k} - 1 FEEHOREA &
720, 4E¥_“ﬂbt1z@)m1ﬁﬂ%t@2@@t%@b\£$%ﬁﬁbto

TIXRERE% 22 HE & 29 HEIZKEAKT400 FICAHR L= VB —k (U KT
y7°®'7 v 7 A1 — K, Monsanto, Antwerp. Belgium) /KIZWK (F#&IEER) 1.2 ¢/00 7 Y KRV
— h BV T L) 2, 910X 1350mm DT T AF v 75 —A 1 —RAHT VK4 0 (40. 1 kg ae/ha

(ae I% acid equivalent :EEHATE) (ZHHY) BA L7-, 2 [BIH OBREALEE 7 H BIZFEAED
AFRNZEZBZL, AFLTWDHH0% 7 Y ARV — MK, BELTHhD 0% 7 Y R
— MESZPEERE Uiz, BUEM, BRICAEET L QO EIREHE LI EEROZIIH 51T, %
BRI 7R D o T

O 1 XECIEFER% 22 HH & 25 H BIZAKEKT 800 fFIZAM LI/ AT F— K (N R
#°  Bayer CropScience, Frankfurt, Germany) /KSR (FEILEER)0.23 g/0D T IVR Y XR—
N (7 E=UALADL-KRET T=0-A (AFIV) RAT 4F—1h)) %, 910 X 1350 mm D
TITAF I r—2A15—2H7=0% 4 0 (7.5 kg ai/ha (ai I'X active ingredient: HZIEK
53) \ZARY) A Lo, 2 [BIE OBREAILEES 3 A BICEAEDOABRNREBEZ L, AFLTW
%Y D% 7 NVER T F— MR, f5ELTWD 0% 7k — MBS MK E Lz, #l
2205, AEE L TO LR & HESE L7 BR O ZIZ 60T, RIS REE 22 A1 72 005 72,

é%’\ﬁu*#—bmﬁ%?btiéfiﬁw%v*~b%ﬁﬁb I Sl TS
R LIZ BRI 7 ) AR — F 28 LT, S XEICRVT 2 FiEE O BREAIME 4 & o Ffo
FHEOAELFIE LT,

WIZ, T DSHTIZIBUNT CP4 EPSPS # > /X7 B E 721X PAT & L X7 03 i & v i= 13k
A XFELREE LR BRUONH A a1 2 B 2 RO (ks a~ 7T 7,
FOM EATICAEF L7258 0 & 0) ZIR= (B{5 2 EiR (P1P) figk) PIIZERE L 72 300 X 360
mm DT AF w7 — RGBS LI L, R LTe, FEAEDE, ROV HA
TUNTEBWTIRFE LR o bW, 7 v~ N7 T 7K DRERIZ X7 E O
HEIT- 72,

FERAR 1-12 17T, RPIIIFEA, BOERE S (ERF S+ L), SRS EE OW)14
FARB RN OBRIFE 8, A BREAI DO/ D S FEFELL - FEFH - IPEEAR, RAE Rk TS
X O F DBREAIMME &Z o 77 ks R 2R LT,

U H RO sk O 3 7 2 R BEEY) 17 BER O 32 BB DR L2 FE TREHE, 2T
WHFE LFEENF LN, BONIEEDITORE., £ TORBHIBRERIMEEZ T T 5B D
DIERR S LT,

BRECAIME & 2 R 7 R SN o TeBHEM O 5 6, OFEF5 b EREAImHE & X2
BRI SN 0N 2 BFEED 2 3R ke 0 | A S BREAImME 2 7~ L7z (4-008-6L,4-019-3L)
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iU, FEHBLZARDE A T U F R EHE DS REAITE T Z R B Lo 7o &bl s,

4 BEED B D 6 3UEE (4-009-3L, 4-015-1L, 4-017-2L, 4-017-4L. 4-017-5L, 4-019-5L) |Z
X, 2 B O BREAIMEF AN E T2 (R 1-12), 6 3B TIC 2 FEOBREAIZ[F
RRCiE 2 R T EAENEG TR TV, 2D OHEKT 2 R Cik, 13BC 2 MHORE
e 2 o X7 D &7z (4-017-4S) 23, 2 #UEFCIX PAT D Zx (4-009-3S, 4-017-2S). 4
B TIL CP4 EPSPS 723 H & 7= (4-015-1S, 4-017-5S, 4-019-58), £7-. T HDHKT 5D
BHES 7> 513 1 FREEOBREAME 2 o R 7 B OB Sz, 3. 1. 2 OFEF DRt & &b,
DT MG R DEREHIE Z R 7o 8 R R XA CARBLNEE Z o 72 2 & DRI X
niz,

DU H RO IR O TSR # 2 R 1 BRSO 13BN (5-033-1M) , B L U~ Z A 3k
it 2 BEDE O 2 3 08F (12-006-1M, 12-006-3M) 7 SEREX L7-FE 73kt b, BFELEREDRHT LR
72 (% % 5-033-1L, 12-006-1L, 12-006-3L) , TE3K T & R Rl 7> b OFE 3R 3k D FA4 Tl
2 (EIRIND PAT & LR E R Stz PAT # v X0 B & FFoFA 2 R, Fil-7pndidg 2
ERDEEE VT FOM i 247 -72& Z A, PAT X o X0 EaFS 2 fHIKII A I w2 x L
TER T H 3 OMERE BREFIE & > 87 B &Rl 70 2 ERIIER T # 3 L fE sz (K 1-4),
3.1 DX 1-2 TRLUEFERE b, 5-033-IMIZ/EKT X 2 TH Y, ZOEBEHATICBNTY
VAR — MBI F 2R oA 3 U2 (BBl &R LTZRER, PAT Z "7 E%
FFOMEREFE 723 R 72 LB 2 b, E7o. B4 FOM AT IC V72 5-033-1S 1 KL (¥ 1-2) 1,
PAT & 2 XU HFfI720 (B4 30 F X R EREL T (ERFH R fli1- 727285 %
bz, —H. NI EA A THEWD S O TREHHRO T AL LTORFE Lo o705
EBRERIE & o 7 BTt S g ino iz,

1.2

1
0.8 A -
0.6 —
04 A —
0.2 A —

EXIDNAE

o

) ) Al @ Q Q
F F N 7 ¥ Q¥
x® K o oY o N
K\o’ x\’*r O & N RY
3 ’é;% ? N &
N o >

X 1-4 BFHEOEREDIO—YARAN)—IZKBHEDRE

ftEh (LA F GHfE) H7-Y DFEX DNA EZRLTHEY. FBEERKERBRL TS, 5-033-1SZHEFEL.
Ron-RAESEAXROKRERMELIVNNVEOFEZRNEL.PAT 20NNV EZH DL D
(5-033-1L-11 & 30) &Hf=#2 L E 0D (5-033-1L-7 & 18) & &< 2 {E{KZ AL =, 5-033-1L-11 & 30 [E.
A3 F 24 (2n=38) EFEFF A4 (2n=20) DHE D L BAFEHEOEEZLOND,
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& 1-12 METE(ZER) BItEN o ERL-EFOI6RERIMIEL /A VEREEN-L
D DEEDFREFIM D D HTHER

Gk JILk
gk | gk
Eit*_l_g_’:j_l ;E””% *?HX*E? %*E %% H—k :/*_ %*E %% :/*_ 7k_'j__ EHIE%G) *E%a)ﬁ%:
BOHERE) | 8| # |WiHEE i 8 | | bEiE it R g
£ o EEH|
MEE MHEE
ol i
A ;2%

1-011 -1 L[| £ 205/ 20| 20 0 0| 20/ 20 19 0| paT PAT
1-013 -1 L| #aEE)Il 9] 2| 2 0 o 3 3 3 o] par PAT
1-016 -1 L[| E&H)II 105 20| 20 0 o[ 20| 18 17 0| PAT PAT
1-017 -1 L| ZEH) 396| 20| 19 0 o] 20 18 16 0| PaT PAT
1-017 -2 L| ZEH) 219 20[ 13 0 o] 20 17 17 0| PaT PAT
4-003 -1 L| RERIII 75| 20| 18 0 o] 20 17 16 o par PAT
4-004 -1 L| AR 143| 20| 18 0 0/ 20[ 20 20 0| PAT PAT
4-005 -1 L| #EJI 72] 20| 20 0 o] 20/ 14 11 0| PaT PAT
4-005 - 4 L| #5EJI 122| 20| 17 0 o] 20/ 18 18 o[ par PAT
4-006 -1 L| #E 151| 20| 18 0 0| 20 17 17 of par PAT
4-008 -2 L| EHIII 238| 20| 16 0 0| 20/ 16 16 0| PaT PAT
4-008 -3 L| EHN 149| 20| 19 0 ol 20| 18 18 0| PAT PAT
4-008 -5 L| EHIII 170 20| 14 0 0o 20 17 13 of par PAT
4-008 -6 L| EHIII 100| 20| 16 0 0| 20/ 16 2 0 - PAT
4-008 -7 L| EH)I 137| 20| 19 0 ol 20| 17 17 0| PAT PAT
4-009 -2 L| EHJI 43| 11 8 0 of 12 8 5 0| PAT PAT
4-009 -3 L| EHIII 71 2] 1 0 1 2| 2 2 0| PaT PAT
4-011 -1 L| EHIII 289 20[ 15 0 o] 20 17 17 0| PaT PAT
4-011 -4 L| EHII 182| 20| 19 0 0| 20 14 14 of par PAT
4-012 -4 L| EHIII 74| 20| 14 0 0ol 20[ 14 10 0| PaT PAT
4-013 -1 L| EHII 425 20[ 16 0 o] 20 17 9 0| PaT PAT

4-015 -1 L| EH) 157 20| 14 13 1] 20| 17 0 0
4-016 - 2 L| EHIII 175| 20| 20 0 o/ 20 19 12 0| PpaT PAT
4-017 -2 L| EH)I 1037| 20| 20 0 0| 20| 16 15 1|  PAT PAT

4-017 4 L| ZEHII 0 1

4-017 5 L| EHII 0 1

4-019 -1 L] =)l | 820 20 19l ol of 20| 20 16| o] PAT | PAT |

4-019 -5 L| =)l | 749] 20] 17| 1ol o] 20 15 o 1]

EEXSER

5-033 -1 L| =@l | 2581] 20] 14] o] o[ 54] 47] 2] of - [ rar
A& t=p

12-006 - 1 L| A 59/ 41| 39 0 o o o 0 0 -

12-007 - 3 L| AEII 64| 48] 47 0 of of o 0 of -

CP4 EPSPS: 4. &8F T CP4 EPSPS AU /\ BN RHEN =3, PAT: BHEH). F8F T PAT
Ao ELBREINEE, - BEYTRERIT 2 N\ OENRESh G o8, LD
BRROESY, KB V)Y — ittt DA ERUE-EEBREST . CP4 EPSPS 42/ 0 &
RIS -BiEY- BT, BE VLR R— ittt DA ERLE-EEBARESTEE. PAT
BRI ELBEEN-FEY - BFEE, B8 TR — T LR R —IitEERLE=EE
E{AZ &L ¥ CP4 EPSPS, PAT DA /NI EMRHIN-BHEY - 8 FilH,

43



3.1.4 BREAIMMEEADZ R TE, B TFH0
BEHEYRE O FED 5 BERERIMHEZ R Lz b O 2 IR ons, EoMfkzEEY 7
Uy 7 LCT YA — Mt 378 (CP4EPSPS) B8 X ONEfs T (cpd epsps) . 7 VIR %
— MES X7 (PAT) BELOEIE T (bar) OO EATIRoT2, X287 EOHIL,
T L THT > T2 D L RERIC, EI a~ NI 7B X 0IThR o7, BIBFOSITIE,
MNOHMEE LTS 7 A DNA WX LT, PCR (R Y A 7 —BdES) EICE D08 (K 1-5) &,
Z OFEHENE S 7z DNA O¥RFES ZRET D Z LIk ViThoTlz, PCR DT T4 ~—%, FEE
WZBREAIMPE T # RICTHOWONTWD Z &30 > T\ D cpd epsps BI5TFDNERDOELS,
EPSPS7 (5 —AAGAACTCCGTGTTAAGGAAAGCGA-3’ ) B X [0} EPSPS8
( 5" ~AGCCTTAGTGTCGGAGAGTTCGAT-3" ) & | bar # fx + ® W # ® Bl %] bar7
(5" ~ACAAGCACGGTCAACTTCCGTAC-3" ) 3 & U¥ bar8 (5 ~GAGCGCCTCGTGCATGCGCACG-3" ) & H\ 7z,
PCR i 1E 94°C3 43, (94°C1 4y, 60°C1 4y, 72°C24y) % 35 WA 7L, 72°C10 /3 Cir/e~ 7=,
DNA g ELBLHI DR EIL, PCR 1T K DGR EY) (cpd epsps 320bp,  bar 330bp) % 71 7 LFEH
(LaboPass™ PCR CMR. Cosmo Genetech Co.,Ltd.. Seoul. Korea) f%. EPSPS8 ¥ L X bar8
7 I ~—& LTHW, DNA > —%4 > — (PRISM3130, Life Tecnologies, CA, USA) % ]
WTAT o7, FEREZK 1-5 1R 7,

A B
M 1 2 3 4 PCNCM M1 2 3 45 6 7 8 9 10 11 12 13 NC PC M

500 bp—
500 bp—
300 bp—

I I N Ry e

300 bp—

1-5 PCRIZ&D cp4 epsps iBIEF (A) B barEInF (B) DEE DI
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DR, Y BOMERENMNETH D, L, X I EONHHI AW T-FE T I3 L
THEWE-STLEI =D, MU TZHWZPCRIZE D epd epsps a1 DHEFAITIEN T & 72
Mmole, £, Y OB RO EASLKIEIF O 7> 613% CP4 EPSPS & /37 B I3k
ENpnotz, FD1=, 4A[E CP4 EPSPS & /X7 BN S N7 FE - 3EHT epd epsps & in
THFFOMRERE NG ENTND Z LR CTE oz, A% T ¥R, BT VT LRk
(U H s O $E P C N~ XA 3 L BREAIE T 2 R & OO R AR L,
FHE ST Z M L TN RETH D,

4.3 M iiESE

FRE 20~24 B OFRA L IZIFRBRIC A F 3745 Hulsl CRAEAARE GF) OERIRA 1TV,
s a~ 87T 7 4 =X DBRERIME S R B O ETIRoT-, WRIC, MRk EERER L
To R O — s DR OB ATV, R E T LR, IS -fEro—& (Hohi~20
Bi) Z T, CP4 EPSPS % /XU /E & PAT Z U XV EDOWREI a~ N7 77 4 —IZ X500
ATV, D%, EF S ELFEEIZ OV TREAIMMER R L ONVY VR0 B EBEFOOT %
Tolz, TALD OREMFGRSCRE 7. AR D S BREFIMHE & o /X7 B O 53T hkE S o b
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IZX o T, B B BREAIME T 2 R O & T D ATREMEIC W TIER S S vz,

F TR 20 AR OFHAEIT I T, FOMFENTIC X DN OFE%E DNA EDFHAIDIE D, Yetafkd
B R BIC L DRt & W o e B D B K 20 b s L7z & 2 A, FCM fi##Tic
F OB/ ONTAERD EREOTFEIZ Lo THEMT B2  AHHE § R 21~24 45 L [AlHE
(2 FCM AT IZ X DBt D T 21T - 72,

FCM i tfT 247 5 RHAEAREE & LT, PRk 23 4R L & TITEMR I TEI 0 B> 72384 FHV T
TeDS, AFEEIIVEREERAR, BRI L IR E S 2 1T L, TDEEZ AW 2 A, BAFRRE
RE2GD 2 E0HEE, OTOREE, AR GEA I U 2R EEE SV 1 3B TER T ¥
XTHDHENIFERPGE DTN HEFE & HEE S5 R RN IR S e o 7o, L L,
AAEFE TSR 2 A L7z 11RO RAEY O 5 6 9 AIRIZZENMEN T L E - 72720 B4 TRE L
TEREIR DRGSR Y T > TRIRESKEDOTERWVERNLETH DL LB BN, 72
B, ENRTE R0 RAEM DO b RAEY OBREURF TR FE L T2 [ L, FCM
FRNTIC X DRENT 24T > TR OFEDRIE 21T o 72, I HIT, 1ERT ¥ 2 W S BRIRE
FRETEID 95 1 3B S EREEFIHE 2 > 7 A S 728, Y%k ekl sk o 324
E D FOM RMT 24T o 7= fiE By BREAIMNE 2 o X7 B2 ikld A 3 v F 2 R LR T 4
FOMRETH Y | BREAIME S 7 B E R e WMEERIIESR T2 2 Th D EHEINT,

FOM fifATiC & 2530 Tl FIsI72k% 0 DNA B2 FIEICHW TV D720, HfA A 3 )
BRETERT X ROMFETH DI, BT VT ETERT X ROMRETH L0 ERXRTER,
2n=38 DA U FZRE 2n=20 DIERT F R OMEREIL 2n=29 &L 72V 2n=36 DB T > F LAk
X X OHEFE 2n=28 L O X BN TE WD TH D, —JF, 2n=18 D N~vF A ar bt
A 3T FTHREOHFEOHEITIZIFMFT AN THL EEZBND, L, WThd Fyiit
RUAEOHERED A U= 55121, FOM FRATIZ X B 00T 720 CIIHMERE O HIE SR EE e 354 H AR E
I, HTEIC OV T O A B ERDIMHFBLIIT /2D LB 2 DD, Tk 20 -5 L7
QB ARDFHEUTEA - R 2 AR R E < ZEOBE~OBEHIIRETH D, Z Off,
AT FERART IR I T T O=FEXFTE LEFDOS T~ — I —IZO0 T, #K
B S FEICITE A ATRECTH D8, BAMCAT LTV SHEMIE DNA BLFI O ZEEMES L 0 @ 2 &
DIIRE L CEAPREETCH D, 4%, BIMIAEBFTTH AT U E R, ERTFTEXIKODT
VO MifEEGTe) ZRERRE/R S T~ — I — ORI FIZ D,

4.4 RBE

SEELRL NI ZNE TOMEICL D . BREFIMM:T & 2 EO5 MR S v, BREAME
FHE IR LA DT T H ROIHER BREHME T 2 3 [T O AR OV~ 15 18 (7F
kFH X EDORZHE) BIRLSRBEINTE T, o, SEEI A Z A 2 O 5 FREAI
Mg o TERH SN, BHEDOSCERTIX, N~ F A ar bt A 3 v & RIHEREPTERK S
D ABEMEIIE W E SN TR Y | RICHERFE BRI N-E LT, BRI 2O 77
BONDAREMEIFIEF IRV EEZE X NS, L LR, 2o T bk & & %
HNDTEEBNOTHR SN TR, BTk A 3 v F ¥ 200tz 825
KO RAPERITMER STV, A% GRS, WA, HZ oS Micsn T, kil (N
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v S A ay) ~OBEATREO FREVED AL, BREAIMME T & 2 K OSHMEEARNERSR L, E
EOERIN WA B TP LR L TS ATREME DO AIEEICEH LT, E=4 U 7 &k L T
WS ZEDHRETH D,
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