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ABSTRACT

Two point five million tons of soybean seeds are imported annually into Taiwan.
Most seeds sampled from local shops were found to be viable. Soybean seedlings were
established in greenhouse and applied 0.675 kg ai ha of glufosinate to the leaves of
these plants. Sensitive seedlings showed symptoms of injury in 3-4 days and died within
one week. Glufosinate-resistant seedlings accounted for 6-13% of total samples. The
plants survived from glufosinate treatment were subjected to PCR detection and
genomic characterization. PCR assay of genomic DNA extracted from soybean leaves,
using the CaMV 35S promoter and 35S terminator as primers, produced a 1.0 kb
fragments. DNA sequencing using PCR products showed that the fragments included
35S promoter (265 bp), pat (501 bp) and 35S terminator (110 bp) were same as of the
transgenes of LibertyLink soybeans (A2704-12) from Bayer CropScience.

Key words: Genetically modified organism (GMO), soybean, glufosinate resistance, pat
gene.
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o ATt TR EAFIEM AT 2 M ASHRRETS BRI R
2o LpwiEr B A RGP TR A

d 2t p w2 AT B2 3 FivdH < IR * 358 fxd+  (promoter)*NOS
# %3 (terminator) % Heenik —rﬁﬁﬁ—'ﬁ ) 2 /F*’r“rii DNA T+ 4 +7 » 3511 358 fx
B3 2 NOS % 2F % 3315 » L2 7 %% PCR %R > £ M HRenB FlKH513
i& - ¥ 12 PCR Hp¥Fx 3 (Hiibner et al., 1999; Kuiper, 1999; Lin et al., 2000; Lipp et
al., 1999; Meyer, 1999) « 1% % 7 ¢ -4t St v ki ~ & 0 25 PCR 2
ELISA EH& B2 #2222 (%% #¥,2002; % %,2000) -

d =41 * Streptomyces viridochromogenes 7 pat 5 %1% S. hygroscopicus 7 bar
B FVE T Sfh 5 FLABE HPAT 4 0 blAci BT 28 & & kA 2 B A T par

2 bar PifEE RS Y A AR 0 b iE AR "55*&‘:5‘«1 Py TNy 8 HIE LA EN

#ﬁwﬁﬁw’w¢%£ﬁpwﬂﬁéﬂ#m 2B A AT AHIER
P AT B FRESEYE par A TR R ’«'lﬁb—ﬁa e At 8RB EA
FER L kA o

b e

- BRI RE
- MEB E PR /LR Merck 27 2 £ F] Sigma = 7 > F#E [glufosinate,
ammonium-DL-homoalanin-4-yl-(methyl) phosphinate, 13.5% SL] Ftp &%= 274
# o 7 F]l DNA # P~ % & DNeasy Plant Maxi kit # multiplex PCR kit & p ¢
Qlagen 2 & > plasmid DNA 4 2~ % % miniprep system kit ~ DNA % it % j2 & % gel
extraction kit 2 PCR #F®Fp 5 4 Viogene = # > DNA marker (1 kb plus DNA
Ladder) P ¢ @ E LA 529 » 5134 1P 727 £ DNA *# (pGEM-T



4 rhEERBMFSEE T H=1 8 H PERE 10056 H
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%48 7 TG1 strain » 4t 3mL LB 3 %% > ** 37C4R§ 3 % 14 h > P 200 pL FiRk *c
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B FRE o N0 3547%2 F (R 3, 2002) 0 FSLAET AR < 203 B
Fo A RERTEATLF FER S @L“lé 1-14.7% (# %, 2003) °

Table 1. Responses of imported soybean* to glufosinate.

Sample Germination No. of plant
(%) Injured (%) Normal (%)

1 91 79 (87) 12 (13)

2 80 74 (93) 6 (7)

3 82 77 (94) 5(6)

4 94 94 (100) 0 (0)

5 83 83 (100) 0 (0)

6 88 88 (100) 0 (0)

7 91 91 (100) 0 (0)
CK 93 94 (100) 0 (0)

* Soybean seeds were collected from local retail shops. Seedlings, 3-5 leaf stage, raised from
100-seeds were evaluated for injury after foliar application of glufosinate at 0.34 kg ai ha™,
CK was non-GM soybean.
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#PCR A 4 2 B 7> NCBI & F1& » 4] * Blast HA o HA A %% 1.0 kb PCR
# $d 358 promoter DNA % £ (265 bp)~pat 7 %] (501 bp) % 35S terminator DNA
B (110bp) == (Fig.2) > #* % % £ LibertyLink (A2704-12) ~ & 5k 2 fp 5 2
AR ALY R BB 13 BLRSERERY #%b‘_iﬁ #&iﬁ'lz@é
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1 2 3 4 5 6 7 8

Fig. 1. Genomic DNA of glufosinate-resistant soybean amplified by PCR using 35S promoter/
35S terminator primer pairs. Lanes 1-4 were No. la-d samples, lanes 5-6 were No.2a-b

samples, lanes 7-8 were No. 3a-b samples lane 6, deionized water.
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A. Sequence of pat and bar
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atggeccgeggtttgtgatatcgttaaccattacattgagacgtctacagtgaactttaggacagagecacaa

--t{--g--g--------C--C--C--g---C-CC-C--g--CC-C-==-=C=-=C-C-=C=-C-==--~ g---
8- ==g-=ge======Cg-=C==C-=C-tCC-1C-==gg==gC=Cm=n===Cm==C=Cm=Cm=Commm== g--c
ggtgttgtggctggtattgcttacgetgggecctggaaggetaggaacgcttacgattggacagttgagagt
--C--C--C--C--C--C-=C-==-- C--Cmmmmmmmmmmm CC-C-=-==C-====C--=--=-C--C---tCg
----8g--C--C--C--C--C--=--- g--Cmmmmmmmmnm aC-C---=--C-=--=--C-----g-CC---tCg
actgtttacgtgtcacataggcaccaaaggttgggectaggatccacattgtacacacatctgcttaagtct
sage-ge--==C==C==CCrmmnm== gC--C=C==@==g==Cm====CC=Cmmmm= Ce=Cmmmn- g-mnn- c
--C--g-----C--C-CCC-C--~-- gC--aC---8--g--C-=-=-=-gC-C----~ C--C----- g----- c
atggaggcgcaaggttttaagtctgtggttgetgttataggccttccaaacgatccatetgttaggttgcat
-------- C--g--C--C---28C-----C--C--C--C--8--8--C-----C--gagC--ZC-CC----C
Commmm-- a--g--C--C---agC----- c--ct-c--c--ag-t--c-----c--gagc--gc-cca---¢
gaggctttgggatacacagcccggggtacattgegegeagetggatacaagecatggtggatggcatgatgtt
----- gC-C--=-=-=-C--g--C--g--gC--==g-====C-=Cn-=======C==ge=-C-====C-=-C--g
----- gc-C-----tg-¢cC----C--C-tgC----g--g--C--C-t------C--gaaC--------C--g
ggtttttggcaaagggattttgagttgccagetectccaaggecagttaggecagttacccagatctga

--g--C-----8C-C--C-=C--=C-===g-=C-=g--CC-C-=C==CC-===C-=Cm=@=m====nm~

-----C-----gCct-gac--cagcc----g-ta--g--cC-t--g--cCt---C--t---g-n-mmmnn-

(B) Aligment of PAT

PAT-a
PAT-b
PAT-c

PAT-a
PAT-b
PAT-c

PAT-a
PAT-b
PAT-c

Fig. 2. Sequence comparison of pat and bar from glufosinate-resistant soybean and maize. (A)
DNA sequence of pat from soybean LibertyLink A2704-12 (pat-1), maize T25 and/or
Btl1 (pat-2), S. viridochromogenes (pat-3, accession no. M22827), and DNA sequence
of bar from maize Event 176. (B) Alignment of the PAT-a (from soybean LibertyLink
A2704-12, PAT-b (from maize T25 and/or Btl1) with the PAT-c sequence (from maize

1

71
71
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141 GYTARGTLRAAGYKHGGWHDVGFWQRDF ELPAPPRPVRPVTQI

141
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S AP Moo FoeNecemonn- L--8--V-----L---B-

Event 176).
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= 24Pl ¥ a0 E* S viridochromogenes 4P I¢ F¥A 2. pat # F12_# (Fig. 2A)°
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2003; GM crop Database from Center for Environmental Risk Assessment, 2011) > #* =
&% 2_ pat 7 ¥122 NCBI GenBank ® S. viridochromogenes Z pat # %] (M22827) %
4 71%- X1 (Fig. 2A) > &6 & 73 2 %é“;&ﬁ@wkw%ﬁi¥3%%’
F1#4 T25~Btll 2 acc. No. M22827 = 2. PAT-a "%z & 7| ¥ tpF (Fig. 2B) * %
F Bventl76 & % 5 i 2 LA L 2 iy b 0 BB ME A TS bar A7) ° o
BRI L B pat A F1E LK EBventl76 & k2 bar A F17F R 3 71%- &4+ (Fig
3A) FUEME A B hPAT Bt 4 7Mém?NGMT@ﬁEwm%%}ﬁGMTM
94 84.7%- R (Fig. 2B) » B 2 A4p 02 71 % B 22 FUEM 2 35125 Ap B4 o
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el F L A 622009 ¢ AR, FL ERAFTF NP RFT e Tk i L
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BAESHRE B WL - BRI 20060 it it + B 2. CP4 EPSPSH * &
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BAE E R 020020 8T 4 2 REAE R E AL RS AT 53
AR MBS EFE 40 (2): 119-128 ¢

RAE HR O FET 02003 ¢ S AL AR AR 2 4
B AR A SHR R o fE IR € 145 1 329-342 -

FTHE i“éf]—,’f—! SHUE B s RBER ~ ZRE 2010 A REES P o TRAE L
ELEEL I P R%THE o 27 o 874-925F o
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Detail.aspx?nodeID=506&pid=6500)
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