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癒璣*谅ド璼 紏趞 2003 芖 扳箎ドμк㏕炳膀疭┦の浪代

ノ  癚 从玂穦 45：329 – 342 

  馒  砪扳 箎ドμ代﹚ㄤ贺祇の 癸㏕炳 は 

パк┦从  だ瞒荒 癚к媚膀 疭┦ ╯ 扳ドμ放

  贺从 璢戳糛琁㏕炳 0.9 kg/ha琁媚 3⌒4ら计ドμ从

瞷端甡紉  2秅 琝 12舱代﹚妓珇   к媚┦ 从ㄤ┮ゑ瞯

  1⌒14.7 %    к㏕炳 锣膀ドμ㏕炳 璓  秖 0.4 

kg/ha矪瞶从跋稰к从秈˙┾ドμ   genomic DNAパCaMV 

35S promoterterminatorの NOS terminator DNA砞璸ま秈︽籈幻

渺玛は  狦ㄣк媚 好锣膀ドμだ耎糤 1.01.2の 1.35 kb DNA

琿獶к媚从玥礚  DNA琿PCR  竒 锣 は の﹚ゑ

癸荒の觟膀荒陪ボ 3舱 PCR  パ 35S promoterIVS2pat 膀

bar膀35S terminator┪ NOS terminator DNA 琿舱 陪ボ 3贺ドμ 

к㏕炳 T25Event176 の Bt11 珇╰竒パ盡┦ま 砞璸の multiplex 

PCR だ猂 狦だ浪 65の 14к㏕炳ドμ  T25Event 176 の

Bt11 珇╰ 扳 ドμ采ドμ ドμのドμ绘   珇 multiplex PCR

だ猂浪к㏕炳膀 ドμ  

(闽龄迭 膀э硑ネ 砰ドμ㏕炳к媚┦bar 膀pat 膀狡-

籈幻渺玛は ) 
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狐    

2002   瞴 膀  э 硑 ネ  砰

Genetically Modified Organism, GMO 

贺 縩笷 κ窾   ド

μ粗の猳垫 膀э硑 璶 

  贺  膀 珇к炳  75

ㄤ緇 崔 Bt 膀 к挛 (9, 

10)ヘ玡璶  к㏕炳ドμ 9 贺

珇╰ (11)ㄤ Bt11Event 176T25

TC1507DBT418の DLL25 6贺珇╰

芖矫ネ竝ビ叫 珇糵琩玡

 戈糵琩 (5)

㏕炳glufosinate-ammonium 籓芖 

璶 獶匡拒┦缔   1994秨﹍

祅癘ㄏノヌ屡バ﹁ナバ琣堕 

 堕 靛堕の獶  贺馒
(4)  ㏕ 炳    璶  ノ 诀   ㄤ

phosphinothricinPPT ы从砰 

glutamine synthetaseGSEC 6.3.1.2幻

 ┦ㄏ眔 glutamate 礚猭籔 ammonia

  glutamine硑 ammonia秖仓

縩瑀甡从 灿璏(8, 15)笷   馒 

ヘ к㏕炳锣膀ドμ Syngenta

BayerDuPontの Monsanto   祇 

膀祘 珇だ锣崔 Streptomyces 

viridochromogenes pat┪ S. hygroscopicus

 bar 膀ドμ从 膀絪

絏   谅 ㏕ 炳  PPT    

phosphinothricin N-acetyl transferasePAT

幻ㄏ眔锣膀ドμ从糛琁㏕炳

  盽ネ礚ヴ端甡紉 (11) 

籓芖 扳箎の馒 ノドμ 秈

2002秈 ドμ 500窾  

ㄤ 94ㄓ瓣(1) ぶ秈ドμ 

膀э硑 珇﹟礚戈琩  膀

э硑 珇癸痓 眃のネ篈吏挂┮

硑  紇臫の 繧琌ヘ玡称闽ち 拜

肈膀э硑  贺癸虫 

蚌砰╰  侥  代﹚の蝶︳耕磅︽

  ┦ 侥 ネ篈吏挂よ パ

膀瑈克贺馒ユ硑 纔墩珇╰ 

てネ  贺虫て獶ヘ夹ネ  瑀

甡の  渺瘆胊 拜肈 珇箎ノ膀

э硑 珇 拜肈よ 

瞷矹フ借кネк┦膀 瑀┦の筁庇

┦ 拜肈 祏戳 代﹚の箇︳ (13, 

23) 膀э硑 锣膀疭┦ 

╯のㄤ闽 珇夹非 ﹚よ猭の夹ボ

 ミ 讽玡秈笰 珇浪代  璶

揭肈パヘ玡 锣膀 のドμ 

  ノ 35S币笆NOS沧 の

夹 膀篶縱ゅ膍┮  DNA﹚┦だ

猂  35S币笆の NOS沧 砞璸ま

秈︽縵匡 PCR浪代夹 膀

砞璸ま秈˙ PCRм砃絋粄 (12, 

16, 18, 21)︽現皘矫ネ竝媚浪 パゅ膍 

锣膀琿 ま秈︽ PCR代﹚ ╯
(6, 17)芖秈 к古罜峨  膀

疭┦ ╯ ┮ョミ PCR浪代籔 

﹚よ猭(2, 3)パк㏕炳ドμ珇╰篶縱

 锣膀舱  硑 浪代 狦

 粇  ╯皐癸к㏕炳锣膀

ドμ秈︽к媚疭┦barの pat 锣膀﹚

multiplex PCR ﹚よ猭 ミの秈τ

盡┦浪代ドμのㄤ闽  珇 

籔よ猭 

媚珇の祸  

刚 媚珇潦紈瓣 Merck  の

瓣 Sigma  ㏕炳 [glufosinate

ammonium-DL-homoalanin-4-yl-methyl

phosphinate18.02 SL]潦芖ぺ ひ

 膀舱 DNA┾甅舱 DNeasy Plant 

Maxi kit の multiplex PCR kit 潦紈瓣

Qiagen   plasmid DNA ┾甅舱

miniprep system kitDNAて 甅舱 gel 

extraction kitの PCR刚 潦芖Viogene

 DNA marker1 kb plus DNA Ladder
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潦芖   まパ籓芖猋

  DNA更砰pGEM-T Easy Vector 

kit 潦瓣 Promega  DNA ﹚

刚媚ABI PRISM BigDye Terminator Cycle 

Sequencing Ready Reaction kit潦瓣

PE Applied Biosystems  PCR 祸 

Gene Amp PCR system 2400の DNA﹚

祸 ABI PRISM 377-96 DNA Sequencer 

瓣 Perkin-Elmer  珇 

ドμ从琁ノ㏕炳 媚 は  

2003 1る 籓芖  跋馒 箂

扳 の禬   ドμ贺 12舱妓珇

 ドμ地珇╰ 癸酚从妓珇

 150采贺 贺蚌緄 ▅璢絃

竚放蚌緄煎玂楞柬从

祇▅ 3⌒4 糛琁㏕炳 0.9 kg/ha

秖 600 l/ha琁媚 3⌒7ら癘魁从

缔瞯芠端甡紉 の 盽ネ从 

计 砰 放代﹚綪  

к㏕炳ドμ 籹称籔縵匡 

ノ玡瓃   ドμ贺蚌▅ 3

⌒4 糛琁 秖㏕炳0.4 kg/ha

琁媚 3⌒7らだ贺从  芠端甡の

 盽ネ从  獶к媚┦のк媚┦从

  秈︽锣膀疭┦ ╯ 

籈幻渺玛は  polymerase chain 

reaction, PCR  

 贺ドμ贺▅璢˙艼玡瓃よ猭

 6 闹从  剪 簑琁 5 µl㏕炳

0.4 kg/ha 媚睪琁媚らだ芭

ㄣ端甡紉 獶к媚┦の礚端甡紉 

ㄣк媚┦从 0.1 g   ┾膀

舱 DNAㄌ沮к㏕炳ドμ 锣膀 
(11,14)砞璸癸まだ  垫碠 痜

瑀  币 笆   35S promoter  5’- 
AGTGGAAAAGGAAGGTGGCTCC-3’/nopa

line synthase gene  3’nontranslated region

NOS 3’5’-TCCTAGTTTGCGC GCTA-3’

の  35S promoter  5’- AGTGGAA 

AAGGAAGGTGGCTCC-3’/35S terminator 

5’- GCTCAACACATGAGCGAAACCCT- 3’
 50 ng/µl к┦从の獶к┦从

ドμ DNAだ 1 µl 10 µM primer

ノ Viogen PCR kit 1 µl 50 X Polymerase, 

5 µl 10 X PCR Buffer, 1 µl 50 X dNTP Mix 10 

mM, 40 µl PCR grade H2O羆砰縩 50µl

秈︽ PCR代刚(22)璽癸酚 PCR 

瞒 DNAは ˙艼 癬﹍跑┦放

 94 5 だ牧跑┦放 94 30 

芬放 55 30  甶放 72 30

碻吏 30秅戳程 甶放 72 7だ

牧 5 µl PCR   妓珇 0.1 砰縩

 bromophenol blue琕 猔 1.2 %

w/vagarose gel 0.5 X TBE 砰 100

ヱ疭筿 秈︽筿猘だ猂  25 だ牧

 砰 縊芠诡 狦┮眔 DNA

琿籔 DNA Markerゑ耕ノ 畉猭︳璸

 

炳 к┦膀bar┪ pat ﹚ 

パ PCR    筿猘だ猂 狦澄

1.01.2 の 1.35 kb  DNAノ gel 

extraction kit 盢 DNA 眖 砰  瑍秈

︽ ligation の transformation ˙艼 3 µl

 DNA睰 pGEM-T Easy Vector kit5 

µl 2 X Rapid Ligation buffer, 1 µl 50 ng 

pGEM-T Easy vector, 1 µl T4 DNA ligase

 16は 14⌒16盢虫颠  

竮膘颠 JM109 strain 3 ml LB蚌緄睪

 37 历蚌緄 14 200 µl颠睪

 は  10 µl DNA竚 30

だ牧 200 µl LB蚌緄睪 37 

历蚌緄 1盢颠睪额┵ LB plate

IPTGX-gal の ampicillin蚌緄 14⌒16

匡 DNA insert  フ︹颠 

  3 ml LB 蚌緄睪  37蚌緄 14

⌒16 300 µl玂 4ㄤ緇
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 颠睪放 3000 g 瞒み 5だ牧

糷睪┾ plasmid DNAノ 50 µl

瞒瑍 plasmid DNA 20 µl plasmid 

DNA 1 µl EcoRI  幻 37は 

2  6 µl 妓珇 0.1  砰縩 

bromophenol blue 琕 猔 1.2 % 

agarose 0.5 X TBE 砰 100ヱ疭筿

 秈︽筿猘だ猂(7)匡ㄣ 1.01.2の 1.35 

kb insert DNA 颠额┵ ampicillin

 LB ㏕砰蚌緄膀 37蚌緄 14⌒16

┾颠砰 plasmid DNA﹚┾

竮膘颠颠砰 plasmid DNAノ ABI 

PRISM BigDye Terminator Cycle Sequencing 

Ready Reaction kit DNA﹚祸﹚

盢 DNA DNASTAR硁砰锣  觟膀

荒National Center for Biotechnology 

InformationNCBI膀畐 Blastゑ

癸 35S promoter 35S terminator nos 

terminatorbarの pat膀 

Multiplex PCR浪代 

皐癸 35S promoter35S terminator

nos terminatorbarpatcry1Ab のドμ

zein 膀砞璸 5 癸盡┦まだ 

P35S-5B/ P35S-3bar/T35Spat/T35S

pat/NOScry1Ab-5/cry1Ab-3 のドμ膀

ze-5/ze-3ドμ锣崔の獶锣崔

 膀舱 DNA 50 ngノ PCR kit秈

︽玡瓃よ猭 PCR芬放 55

の筿猘だ猂2.0 % agarose 

 

刚喷 ㄏノ ま 
Table 1. Primers used in this study 

Primers DNA sequence (5’à 3’) Gene Amplified DNA 
P35S-5A AGTGGAAAAGGAAGGTGGCTCC 35 S promoter 

(Acc. No. E05206) 
1.35 kb (Bt11) 

NOS-3 TCCTAGTTTGCGCGCTA NOS terminator 
(Acc. No. AJ007624) 

 

P35S-5A AGTGGAAAAGGAAGGTGGCTCC 35 S promoter 1.0 kb  (T25) 
T35S GCTCAACACATGAGCGAAACCCT 35S terminator  

(Acc. No. AF458479) 
1.2 kb (Event 176) 

P35S-5B TCCGGAAACCTCCTCGGATTCC 35 S promoter 285 bp 
P35S-3 GGAAGGGTCTTGCGAAGGATA 35 S promoter  

(Acc. No. E05206) 
 

bar AGCTGGACTTCAGCCTGCCGGTA bar 225 bp 
T35S GCTCAACACATGAGCGAAACCCT 35S terminator  

pat GCCAGTTAGGCCAGTTACCCA pat 159 bp 
T35S GCTCAACACATGAGCGAAACCCT 35S terminator  

pat GCCAGTTAGGCCAGTTACCCA pat 253 bp 
NOS TCCTAGTTTGCGCGCTA NOS terminator  

cry1Ab-5 CTCTCGCCGTTCATGTCCGT cry1Ab 211 bp (19) 
cry1Ab-3 GGTCAGGCTCAGGCTGATGT cry1Ab 

(Acc. No. AF254640) 
 

ze-5 TGCTTGCATTGTTCGCTCTCCTAG Zein 329 bp (19) 
ze-3 GTCGCAGTGACATTGTGGCAT Zein 

(Acc. No. AB086264) 
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 扳ドμ闽 珇 浪代 

ノmultiplex PCRよ猭 盡┦ま

癸蹦潦ドμ采ドμ ドμ兵ドμ

睼 垫 ドμ采のドμ緻傣 

ドμ采 浪砰 28 ン妓珇だ 0.1 g

浪砰┾ DNA秈︽ multiplex PCR浪代

˙艼玡瓃multiplex PCRよ猭の筿猘だ猂

2.0 % agaroseze-5/ze-3ま は 緻

 0.1 mMㄤ緇ま緻 0.2 mM 

   狦 

ドμ从琁ノ㏕炳 媚 は  

舱 ㄓ  ドμ妓珇竒 贺

▅璢祇瞯 27⌒88 %ドμ

 璢琁媚 3⌒4ら 从秨﹍瞷

媚甡紉 琁媚 7 ら陪跋だ  

盽ネ从の端甡从端甡从 

紉   独ての脚て瓜琁媚 14

ら 琝  盽ネ 从 

ㄣк㏕炳 锣膀ドμ端甡从玥

 礚к媚┦肚参蚌▅ ドμ珇╰芖 

蛮馒ユ禬 ドμ地珇╰ 癸酚从琁

媚 7 ら 缔ドμ从 好锣

崔 к㏕炳ドμ 1⌒14.7 % 

籈幻渺玛は PCR浪代ドμк㏕

炳膀 

ドμ从   DNeasy Plant Maxi 

k i t ┾ genomic  DNA ki t ノ

DNA-binding resine の CTAB よ猭(22) 

瞶パ 0.1 g从砰┾ 15 µg DNA

 DNeasyTM kit┾ DNA (22)

 RNase  RNA 硑  耑パ

35S promoterterminatorの NOS terminator 

DNA 砞璸 primer竒籈

幻硈玛は 代﹚  狦陪ボ芬は 

 放 55к㏕炳从妓珇

だ耎糤 1.01.2P35S-5A/T35Sま

┪ 1.35 kbP35S-5A/nosま 虫 DNA

琿獶к㏕炳从玥礚  耎糤 

DNA 琿礚颠 瞒 DNA  

 

箎ノドμ 祇の 癸㏕炳 は  
Table 2. Seed germination and seedling response of feed corn 1) to glufosinate application 

Injured plant  Normal plant 
Sample No. 

Established 
seedlings No. of plants (%)  No. of plants (%) 

1 123 121 98.4 2 1.6 
2 95 81 85.3 14 14.7 
3 81 77 95.1 4 4.9 
4 95 87 91.6 8 8.4 
5 114 113 99.1 1 0.9 
6 113 110 97.3 3 2.7 
7 132 131 99.2 1 0.8 
8 78 76 97.4 2 2.6 
9 113 109 96.5 4 3.5 

10 44 43 97.7 1 2.3 
11 48 47 97.9 1 2.1 
12 41 40 97.6 1 2.4 

Control2) 150 150 100 0 0 
1) Corn seeds were collected from local retail shops. Seedlings, at 3 - 4 leaf stage, raised from 

150- seeds were evaluated for injury after foliar application of 0.9 kg/ha glufosinate. 
2) Control plant: sweet corn (Hua Chen hybrid). 
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瓜 ドμ从糛琁㏕炳 睪18.020.9 kg/ha琁媚 7らк㏕炳从 盽

ネ絙繷┮ボ獶к㏕炳从脚て  

Fig. 1. Glufosinate-resistant corn which survived the foliar application of 0.9 kg/ha 

glufosinate (18.02% SL). Susceptible corn plants died within 7 days spraying 

glufosinate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
瓜 ノ PCR 浪代к㏕炳ドμ从材 1 逆 DNA marker材 2 の 3 逆

P35S-5A/T35S  ま材 4 逆  P35S-5A/NOS  ま材 5 逆 獶к㏕炳
ドμ材 6逆 瞒 

Fig. 2. Genomic DNA of glufosinate-resistant corn amplified by PCR using different primer 
pairs. Lane 1, DNA marker; lanes 2 and 3, P35S-5A/T35S primers; lane 4, 
P35S-5A/NOS primers; lane 5, non-glufosinate-resistant corn and lane 6, deionized 
water. 
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妓珇 璽癸酚舱ョ礚 DNA 琿ボ

PCR代刚 礚γ琕瞷禜祇ネ瓜 

炳 к┦膀bar┪ pat ﹚ 

盢 PCR  DNA  パ 砰 瑍

竒 锣 は ┾ plasmic DNAの

絋粄虫颠 insert DNA  1.01.2

の 1.35 kb ┾ 颠 plasmid 

DNA﹚(8)盢 PCR DNA  

NCBI Blastだ猂ゑ癸膀畐 狦

1.0 kb PCR  パ 35S promoter DNA琿

295 bppat 膀559 bpの T35S 

terminator DNA 琿124 bp舱 瓜

 1.2 kb PCR   パ 35S 

promoter DNA琿453 bpbar膀600 

bpの 35S terminator DNA 琿128 bp

舱  1.35 kb PCR  パ 5S 

promoter DNA琿395 bpIVS2 DNA

琿178 bppat膀琿558 bpの

NOS terminator DNA 琿201 bp舱  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
瓜 к㏕炳ドμ珇╰ PCR  舱 の盡┦ま砞璸竚ま竚絙繷┮

ボP35S   垫碠 痜瑀 币笆T35S   垫碠 痜瑀 沧 NOS
 nopaline synthase膀 沧 bar  phosphinothricin N-acetyl transferase 膀
 (パ Streptomyces hygroscopicus 匡崔 ) pat  phosphinothricin N-acetyl 
transferase 膀 (パ S. viridochromogenes 匡崔 ) IVS2  ドμ alcohol 
dehydrogenase 膀 intronCry1Ab  Bacillus thuringiensis Bt 瑀 к
挛膀 

Fig. 3. Elements of PCR products and positions of primers in the different 
glufosinate-resistant corn constructs. Approximate positions of primers are shown as 
arrows. P35S, sequences derived from cauliflower mosaic virus promoter; T35S, 
sequences from cauliflower mosaic virus terminator; NOS sequences from the nopaline 
synthase terminator; bar, phosphinothricin N-acetyl transferase gene from 
Streptomyces hygroscopicus; pat, phosphinothricin N-acetyl transferase gene from S. 
viridochromogenes; IVS2, intron from maize alcohol dehydrogenase; and Cry1Ab, 
synthetic delta endotoxin gene derived from Bacillus thuringiensis. 
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瓜 PCR  秆 к㏕炳ドμ 锣膀 patの barゑ耕AT25の Bt11珇

╰从 pat膀pat-1, S. viridochromogenes pat膀pat-2, acc. No. M22827
籔 Event 176 bar膀.BT25の Bt11 pat膀絪絏 PAT-a籔 Event 176
 bar膀絪絏 PAT-b觟膀荒ゑ耕 

Fig. 4. Sequence comparison of pat and bar from glufosinate-resistant corn. (A) DNA 
sequence of pat from maize T25 and/or Bt11 (pat-1), S. viridochromogenes (pat-2, 
accession. no. M22827), and DNA sequence of bar from maize Event 176. (B) 
Alignment of the PAT-a (from maize T25 and/or Bt11) with the PAT-b sequence (from 
maize Event 176). 
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瓜  ノ multiplex PCR浪代к㏕炳ドμ从ま癸 P35S-5B/P35S-3pat/T35S

pat/NOSbar/T35Scry1Ab-5/cry1Ab-3の ze-5/ze-3.材 1逆 DNA marker材 2
逆  T25 珇╰锣膀 从材 3 逆  Event 176 珇╰锣膀 从材 4
逆  Bt11珇╰锣膀 从材 5逆 獶к㏕炳ドμ  

Fig. 5. PCR products of genomic DNA of glufosinate-resistant corn amplified by multiplex 
PCR. Primers were P35S-5B/P35S-3, pat/T35S, pat/NOS, bar/T35S, cry1Ab-5/cry1Ab-3, 
and/or ze-5/ze-3, respectively. Lane 1, DNA marker; lane 2, T25-like plant; lane 3, Event 
176-like plant; lane 4, Bt11-like plant; lane 5, non-glufosinate-resistant corn. 

 

multiplex PCR浪代 

砞璸 5 癸盡┦まだ 

P35S-5B/P35S-3 bar/T35S pat/T35S

pat/NOScry1Ab-5/cry1Ab-3 のドμ膀

ze-5/ze-3ノ multiplex PCRよ猭

浪代к㏕炳ドμ  DNA 狦だ

浪 6 T25珇╰ドμ瞷 pat/T35S

P35S-5B/P35S-3の ze-5/ze-3ま癸耎糤 

3 兵盿159285 の 329 bp14 

Bt11珇╰ドμ瞷 cry1Ab-5/cry1Ab-3

pat/NOSP35S-5B/P35S-3 の ze-5/ze-3 ま

癸耎糤 4 兵盿211253285 の

329 bp5 Event 176珇╰ドμ瞷

bar/T35SP35S-5B/P35S-3 の ze-5/ze-3 ま

癸耎糤 3兵盿225285の 329 bp

瓜  

 扳ドμ闽 珇 代﹚ 

ノ玡瓃 5 癸盡┦ま

P35S-5B/P35S-3bar/T35Spat/T35S

pat/NOScry1Ab-5/cry1Ab-3 のドμ膀

ze-5/ze-3浪代 28ンドμ 珇パ

ドμ zein 膀秖ドμ从砰 τ

锣膀 癸秖耕ぶ  multiplex 

PCR浪代盢 ze-5/ze-3ま は 緻

搭ぶ 0.1 mM磷 dNTP mix 膙 

τ 锣膀 耎糤ドμ兵のドμ 

   珇獶ドμ 睰 耕 
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瓜   multiplex PCR よ猭の崩代 锣膀ま浪代ドμの闽笰 珇て 

DNA ま癸 P35S-5B/P35S-3pat/T35Spat/NOSbar/T35Scry1Ab-5/cry1Ab-3 

の ze-5/ze-3耎糤材 1逆 DNA marker材 23逆 ドμ采材 4逆 ドμ 

材 56 逆 ドμ兵材 78 逆 ドμ材 9 逆 睼 垫 ドμ采材

10逆 ドμ緻傣 ドμ采 

Fig. 6. Multiplex PCR analysis of the glufosinate-resistant gene in corn and processed 

products. Purified samples of DNA were amplified with primer pairs, P35S-5B/P35S-3, 

pat/T35S, pat/NOS, bar/T35S, cry1Ab-5/cry1Ab-3 and/or ze-5/ze-3. Lane 1, DNA 

marker; lanes 2 and 3, field corn; lane 4, corn kernels; lanes 5 and 6, corn fries; lanes 7 

and 8, corn flakes; lane 9, mixed vegetables; lane 10, corn soup. 

 

 秈︽ PCR  temple DNA 糤 100⌒

150 ng 狦浪 7ンドμ采妓珇 

35S promoter  35S terminator  nos 

terminatorpatcry1Abのドμ zein膀瓜

 5 ンドμ 浪 35S promoternos 

terminatorpatcry1Abのドμ zein膀

4 ンドμ兵の 5 ンドμ浪 35S 

promoter35S terminatorpatのドμ zein

膀2ン睼 垫 ドμ采の 3ンド

μ緻傣 ドμ采妓珇玥浪ドμ zein 膀

瓜  

癚  阶 

竒パドμ从糛琁㏕炳 媚 は

 代﹚ 12 舱 ㄓ  妓珇从 璢

琁媚 7ら陪跋だ  盽ネ从

の端甡从 端甡瞷禜 ㏕炳ノ 

ㄥ 紉 (8, 15)端甡从 礚к媚┦肚参

蚌▅ ドμ珇╰ 盽ネ 从玥 

к㏕炳 锣膀ドμ 秈ドμ贺

妓珇 к㏕炳 好锣膀ドμ 1⌒

14.7 %瓣锣膀ドμ 贺 縩

32 %(10)璶疉のк挛 Bt膀к古罜

峨 CP4 EPSPS 膀のк㏕炳 pat ┪

bar膀 代刚 狦陪ボドμ ネ

 瓣 癸锣膀ドμ秈︽夹ボ 蹦

 絓 禞旅笲癳筁祘  だ矪瞶 

у 贺妓珇睼   к㏕炳

锣膀ドμ 瞷禜ョ芖 扳 

 贺 к  锣膀贺 ゑㄒ

35⌒47 % 耕ドμ  (3) 
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ノ 35S promoterterminatorの NOS 

terminator DNA  ま癸竒籈幻

硈玛は 代﹚  狦к㏕炳从

妓珇だ耎糤 1.01.2┪ 1.35 kb 虫

 DNA琿獶к㏕炳从玥礚  耎

糤 DNA 琿竒パ PCR    ﹚

 狦 1.0 1.2の 1.35 kb PCR  だ籔

ドμ T25Event 176の Bt11珇╰(11)瞷锣

膀 篶縱ドμ T25 珇╰ к㏕炳

珇╰ㄤ锣膀 璶舱  35S 币笆

pat膀の 35S沧 Event176珇╰

 к挛のк㏕炳珇╰ㄤк媚┦锣膀

 璶舱  35S币笆bar膀の 35S

沧 к挛膀 cry1Abドμ Bt11珇

╰ к㏕炳珇╰ㄤ锣膀 璶舱 

 35S 币笆 IVS2ドμ alcohol 

dehydrogenase 膀 intronpat 膀の

nos沧 (11)竒パ multiplex PCR浪代

к㏕炳ドμだ 65 の 14 好 

T25Event176 の Bt11 珇╰ㄤ 妓珇

 14к㏕炳  だ浪 

3珇╰ 锣膀琿陪ボ秈ドμк㏕炳

妓珇 览睼 T25Event176の Bt11

贺珇╰瓜 贺ドμ珇╰穨硄筁

矫ネ竝媚浪  糵琩秈の  (5) 

パノ Streptomyces viridochromogenes

 pat膀の S. hygroscopicus bar膀

絪絏 к㏕炳 PAT 幻τ

SyngentaDuPontの Monsanto 祇 

砞璸 锣膀篶縱舱 ョ  

饼 絋浪代к㏕炳ドμのㄤ闽笰 

珇  眔 珇╰锣膀荒 

 矪   ┦ 粇秆 ╯竒

PCR   ﹚籔膀畐戈ゑ癸ㄤ 

T25 の Bt11 珇╰ ドμ妓珇篶縱 pat

膀だ 559 の 558 bp度畉芇

膀ㄤ緇 DNA   珇╰

 pat 膀籔 NCBI GenBank  S. 

viridochromogenes  pat 膀acc. No. 

M22827度 71 %瓜 A 

  芇膀 絪絏觟膀荒 材 3

芇膀 T25Bt11の acc. No. M22827

 PAT-a 幻觟膀荒瓜

 BEvent176珇╰ bar膀籔 T25の

Bt11 珇╰ pat 膀ョ 71 %

瓜 AEvent176珇╰ PAT幻 觟膀

荒PAT-b籔 T25 の Bt11 珇╰

PAT-a  84.7 %瓜 B

陪ボ 跋琿籔к㏕炳 疭┦ㄣ

闽┦ 

ノ 5 癸盡┦ま P35S-5B/ 

P35S-3bar/T35Spat/T35Spat/NOS

cry1Ab-5/ cry1Ab-3のドμ膀 ze-5/ze-3

浪代 28ンドμ 珇ドμ采妓珇陪ボ

睼 Bt11の T25ㄢ贺ドμ珇╰ 5ン

ドμ  Bt11 珇╰ 4 ンドμ兵の
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ABSTRACT 

Yuan, C. I.*, Hsieh, Y. C., and Chiang, M. Y. 2003. Characterization and detection 

of the glufosinate-resistant gene in corn products in Taiwan. Plant Prot. Bull. 45: 

329-342. (Taiwan Agricultural Chemicals and Toxic Substances Research Institute, 

Council of Agriculture, Taichung, Taiwan, ROC) 

Five million tons of corn are imported annually into Taiwan. Most seeds 

sampled from local shops were found to be viable. We established seedlings in a 

greenhouse and applied 0.9 kg/ha of glufosinate to the foliage of these plants. 

Sensitive seedlings showed symptoms of injury in 3~4 days and died within 2 weeks. 

Glufosinate-resistant seedlings accounted for 1 %~14.7 % of the original seed 

samples. We used plants that survived glufosinate treatment for PCR detection and 

genomic characterization. PCR assay of genomic DNA extracted from corn leaves, 

using the CaMV 35S promoter, terminator, and NOS terminator as primers, produced 

a 1.0-, 1.2- and 1.35-kb fragments. DNA sequencing using PCR products showed that 

the fragments consisted of the 35S promoter, IVS2, bar, pat, the 35S terminator 

and/or the NOS terminator. We designed specific primer sets for the DNA sequence 

of glufosinate-resistant corn; PCR products of 159, 211, 225, 253, 285, and 329 bp, 

respectively, were produced using these specific primers. A primer producing low 

molecular DNA fragments were suitable for detecting of implanted genes from 

processed products, such as field corn, corn kernels, corn fries, and flakes. 

(Key words: GMO, corn, glufosinate resistance, bar gene, pat gene, multiplex-PCR) 
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