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Study for Detection of Glyphosate Tolerant Soybean Using PCR

Hyun-Joong Kim, Sun-Hee Park’> and Hae-Yeong Kim'*
Institute of Life Science and 'Plant Metabolism Research Center, Kyung Hee University
*Division of Food Microbiology, Korea Food and Drug Administration

A method using PCR was developed for the monitoring of glyphosate tolerant soybean (GTS) produced by the
DNA recombination technique. We designed 3 pairs of specific oligonucleotide primers based on the gene
sequences inserted in soybean and in lectin and ferritin genes as internal standards. Template DNAs were iso-
lated from soybeans by the modified hexadecyl trimethyl ammonium bromide (CTAB) method and used for PCR
with different primer sets. PCR, used with specific primer sets for GTS detection, showed the amplified DNA
fragments with GTS template DNA but no product showed with non-GTS template. PCR amplified products
were confirmed by DNA sequencing and were detected for up to 0.05% of GTS template DNA.
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Fig. 1. Schematic diagram of designed PCR primers.

CMV: Cauliflower mosaic virus 35S promoter(CaMV 35S)
sequence, CTP: Chloroplast transit peptide(CTP) sequence of
Petunia hybrida, EPSPS: Agrobacterium tumefaciens EPSPS gene,
NOS:  Agrobacterium  tumefaciens  nopaline  synthase
terminator(NOS) gene
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GTS A& 4% primersS Fig. 13 7t} GTS U9
Hog A9lHo)A glyphosate(N-phosphonomethylglycine) ol
73 A AL ZH= Agrobacterium tumefaciens CP42} 5-
enolpyruvylshikimate-3-phosphate ~ synthase(EPSPS)  gene,
Nopaline synthase(NOS) terminator gene, 2 cauliflower
mosaic virus®] 35S promoter(CaMV 35S) genes <A 3
€] primerES gene bankE E3ted AZBIATHD, 2
FAAZ FolEs primerE e Fol SA3IL Y= lectin
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DNAS| &

Fo)A DNAQ F£&& 7|&0] RIE Hexadecyl-trimethyl-
ammonium-bromide(CTAB) %97} Qiagen A}l DNeasy
Plant Mini kitZ ©|-£3}4 ) A" AlE= GTSH non-GTS
77} 10g5 1287 B9l 84 &, 7 A87F SH=R] @Al
sl 0.1g A 3719 wheZ Yo 71zt DNA FE9f ©]
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Table 1. Sequence of designed primers

primer name primer sequences
EPSPS 1 5-CAACCGCCCGCAAATCCTCTG-3
EPSPS 2 5’-GGTTTTCCGACACGAGGCCCA-3’
EPSPS 3 5 -TTTGGCGCCAACCTTACCGTCG-3’
EPSPS 5 5-GAAGACCGCGCGCCTTCGAT-3’

NOS 5’-ATCGCAAGACCGGCAACAGG-3

Lectin 1 5’ -GTTACAACTCAATAAGGTTGACG-3’
Lectin 2 5’-CGGAACTCTTGGGATCCACCAA-3’
Ferritin 1 5-GGCTCTTGCTCCTTCCAAAGT-3’
Ferritin 2 5’-CGAGCCAGCGAGACTTGGGGAGC-3’

2ol A71953t F&E DNAY AHE IS s%en,
marker2= A-Hind I(Gibco-BRL, USAYE Al-&-3Th

PCR =7

PCRS 93 whg-gae 3 A8 7 25u4 IS 24|
sled ARRBITE whg-89 =AS 10XPCR buffer 2.5puL
(TaKaRa, Japan), sense primer 1pL(10pM/uL), antisense
primer 1uL(10 pM/uL), dNTP 0.5 pL(10 pM/uL, Gibco-
BRL, USA), Tag DNA polymerase(TaKaRa, Japan) 1 unit
(02puL), template DNAE Fx=o w2t 1uL 32 34s}
& thermocyclerMJ Research, USAYE ©]83l4] PCRE 3
519t PCR 2128 A cycledlA 3387+ 94°ColA +3&
& 3 04°ColM 45%, 65°CllA 45%, 72°CellM 1 3024
40 cycleg FH3Iglon, vl BARZ 72°CAA 8EZY 5
3k 3 4°ColA PCR AFE-S BE3IYCE PCR 22 1.5%
agarose gel’dollA] Z71%9% %, Image analysis system(Bion-
eer, Koreays ARE(78ted 2Hge] A7] & 4g Q183

PCR 22| DNA &7|Md H|@

PCR 2+Z2] DNA 971X 2L #<13}7) $)3) agarose gel
4] PCR AHE2 Gel extraction kit(Qiagen, USA)E ©|-&3}

ZZ3 3 DNA sequencing®l ©]-83}0t}. DNA 714
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kit 9% 1pL, 1XPCR buffer 2 pLg ARE3I90H, &% %
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dom wAT wg-e 60°ColA 427F AT Cyclic
sequencing®] FHEW 3 M Sodium acetate(pH 5.7) 1uL,
95% ethanol 12.5 L2 71 H —20°CollA 1027 AR
% 15,000 rpmollA 1587 AR sh Pt AxA
% loading buffer(Blue Dextran/EDTA) 2uLS 7}t
DNAE =¢ % 527} WAAA automatic sequencer=*]

NRLe AR
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%23 DNAZ 0.5%%) agarose geldlA 30 VE 10027}
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Fig. 2. Agarose gel electrophoresis of PCR products with GTS
and Non-GTS using various primers.

Lane M: marker(®X174RF DNA/Hge III), Lane 1: Non-GTS
using EPSPS1-NOS primer, Lane 2: GTS using EPSPS1-NOS
primer, Lane 3: Non-GTS using EPSPS3-NOS primer, Lane 4:
GTS using EPSPS3-NOS primer, Lane 5: Non-GTS using
EPSPS5-EPSPS2 primer, Lane 6: GvS using EPSPS5-EPSPS2
primer, Lane 7: Non-GTS using Lectin primer, Lane 8: GTS using
Lectin primer, Lane 9: Non-GTS using Ferritin primer, Lane 10:
GTS using Ferritin primer

PCR product : GAAGACCGCG CGCCTTCGAT GATCGACGAA TATCCGATTC 40

CULCTCLTTT CCCCCC T PO Loy LT

EPSPS gene : GAAGACCGCG CGCCTTCGAT GATCGACGAA TATCCGATTC 40

et e JERETETORD SYESIRTC Secqamanas coacenenn

EPSPS gene @ TCGCTGTCGC CGCCGCCTTC GCGGAAGGGG CCACCGTGAT 80

O s GASEATSTS SGINTEE RTINS MO
EPSPS gene : GAACGGTCTG GAAGAACTCC GCGTCAAGGA AAGCGACCGC 120
PCR product : CTCTCGGCCG TCGCCAATGG CCTCAAGCTC AATGGCGTGG 160
e - ERLALGecd ML) el TR e
o (TGOS COBCOMSACE TOSCTPOTSS T
EPSPS gene @ ATTGCGATGA GGGCGAGACG TCGCTCGTCG TGCGTGGCCG 200
PO OSTHACET IAPPSOEIER SMPETE g oo
EPSPS gene 1 CCCTGACGGC AAGGGGCTCG GCAACGCCTC GGGCGCCGLC 240
PCR product ’GIF‘C(‘;CC/‘%LCC .{A‘I‘CICGA I ‘CA ??({‘?/‘\I(‘?C‘(ﬁ /‘%IGAG(‘,‘I JI‘(‘,(‘Z 280
EPSPS gene : GTCGCCACCC ATCTCGATCA CCGCATCGCC ATGAGCTTCC 280
PCR product @ TCGTCATGGG CCTCGTGTCG GAAAACC 307
v e - hELR A Lk LR

Fig. 3. Sequence comparison between EPSPS gene and PCR
product.

Sequence used is from Agrobacterium tumefaciens EPSPS gene.!?
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Fig. 4. PCR sensitivity for template DNA containing a various
percent of GTS.

M: marker 250 ng(®X174RF DNA/Hae III), Lane 1: 2% GTS,
Lane 2: 1% GTS, Lane 3: 0.5% GTS, Lane 4: 0.1% GTS, Lane 5:
0.05% GTS, Lane 6: 0% GTS
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