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Detection of Transgenic Soybean and Its Food by MPCR-DHPLC Method

TAO Ran,GUO Shun-tang
(College of Food Science & Nutritional Engineering, China Agricultural University , Beijing 100083 )

Abstract; The aim of this work was to develop a method for simultaneous detection of a variety of genetically modified( GM)
soybean ingredients in foods and to identify the lines of transgenic soybean by using multiplex polymerase chain reaction
(PCR) coupled with denaturing high performance liquid chromatography ( DHPLC ) assay. Results showed that the multiplex
PCR-DHPLC method was highly specific for the target genes with 0. 078 ng+ L ™" of high sensitivity. Detection sensitivity of
standard plasmid was 1 x 10° copy- L ~". Identification and detection of genetically modified soybean ingredients in GT-40-3-
2,Mon89788 ,A5704-12 , cookies , seasoning powder containing soybean,dried tofu and non-genetically modified black soybean
were effective. Multiplex PCR-DHPLC method developed in this work will be a better alternative for the rapid and high-
throughput detection of many genetic modification events in soybean and its processed food simultaneously.
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1.1.2 £ Z4X5 DNA £ B #| & High Pure
GMO Sample Preparation Kit ( Roche 7 &), B.—
PCR Jz i # & Go Taq Flexi DNA Polymerse
(TaKaRa 23 7)), £ 8 PCR JZ ik 3 & Multiplex
PCR Kit( Qiagen 22 7)) . DNA & i [a] it 7] & | i
¥ DNA /pEH) & ( TaKaRa A A] ) . DNA Marker

(TaKaRa 2A7]) o IPTG il X-gal (AR ALBHEAT B
WNHE]) o =ML TEER TEAA (Transgenomic 23 ] ) o

& ( FISHER /A W) ), DHPLC 22w, A #i:0. 1
mol L™ = Z B Z, k£ B Wi :0. 1 mol-L™' =2 2,
BtER ,25% 2 .

1.1.3 M2 5i#%&%& PCR(PE 9700, ABI AH]),

DHPLC ( WAVE , Transgenomic /A &) ) , %% FR 25 H 43 8T
X (DU640, Beckman 23 ) ) , B AR 5 58
Quant 300, & B VG AT ) , K (PB303, Mett-
ler-Toledo) , &5.0>L( X-22R , Beckman /] ) .
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1.2.1 DNA 544 FRELO0.2 g BRFEAN A
AREFE S, W] DNA $ B & 32 JBORE i 1 DNA
KU EEAM 3 OO EE I 3 DNA Y EE A
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Table 1 Sequence of multiplex PCR primers
IR R AR ElE7)2 ]l PRI
Primerand line name Primer sequence Production length/bp
lectin-F 5'-GCCCTCTACTCCACCCCCATCC-3! 118
lectin-R 5'-TGGTTTTCCACTTTCCCCTACT-3’
Epsps-F 5'-YGTGTTGAACCCRCTKCGCGAAA-3’ 101
Epsps-R 5'-TGATYGGCGTYGGMGTCTTYGGY-3'
Pai-F 5'-GCCACAAACACCACAAGAGTG-3' 137
Pai-R 5'-AATCGTAAGCGTTCCTAGCCT-3’
NOS-F 5'-ATCGTTCAAACATTTGGCA-3’ 165
NOS-R 5'-ATTGCGGGACTCTAATCATA-3'
35S8-F 5'-GCTCCTACAAATGCCATC-3' 195
35S8-R 5'-GATAGTGGGATTGTGCGTCA-3’
Frnu35S-F 5'-GAGTCTCCAAACCATTAGCCA-3’ 357
Fmu35S-R 5'-CGTCACTGCGTTCGTCATAC-3’
Mon 89788 5'-TGTAGACACGTCGAAATAA-3' 170
5'-GAGGCTGAAATGCTTGA-3’
GT40-3-2 5'-TTCATTCAAAATAAGATCATACATACAGGTT-3’ 84
5'-GGCATTTGTAGGAGCCACCTT-3’
A2704-12 5'-GCAAAAAAGCGGTTAGCTCCT-3' 64

5'-ATTCAGGCTGCGCAACTGTT-3’

1.2.3 #% PCR #3 H— PCR KR H
25 pL,5 x PCR Z Wi 5. 0 ML,MgClz(ZS mmol -
L7')2.5 pL,dNTPs(2.5 mmol-L™")2.0 pL, 5|4
(10 pmol) 0. 8 L, 4z DNA & 2 wL (%) 50 ng),
Taq i (5 U-pL™')0.2 ul, i dd H,0 Z Bk
25 plL,

Hi— PCR J 0 #2 ¥ :95°C FiAE M 5 min;95°C A8
P30 s,56°C 3B & 30 s,72°C ZEH 30 5,35 WKAEIF;
T2°CHEA 7 min, 1.5% Byt BeBHEE BRI
1.2.4 %% PCR ¥ L& PCRVEKRN
25 pl,2 x Qiagen mix ZZ WK 12. 5 plL, Q-Solution
2.5 ul, £ PCR 3| ¥4 5.5 wL(Lectin 0.8 pL,
Epsps 0.8 pL,Pat 0.4 pL,Nos 1.5 pL,Camv35S 0.8
pl, Fme35S 0. 8 L), B3N K S HME M RIRS
DNA #i#z 4 4 pL( GT-40-3-2, Mon89788 , A2704-12
o A5504-127 IR AR 4:3:2) 0 ddH, 0 &
AL 25 ulL,

Z® PCR 2 W 2% :95°C 25 4 15 min;95°C 27
P£ 30 s,60°C 1B Kk 90 s,72°C FEAH 60 s,40 RAEI;
72°C HEfH 10 min, 3% BrARHEEERC AT .
1.2.5 DHPLC #&m &4 4. PS-DVB & C18
DNASep faiEfE (4. 6 mm x 50 mm, k7 3 um) ; £
1R :50°C ;i :0. 9 mL-min ™" 5 Z8AME I 5 % K70
FE1:260 nm; FAE&E . PCR 724 5 uL; F BERK/N:50 ~
460 bp,
1.2.6 ArfoF A ¥4 Lectin, Epsps  Pat
Nos .Camw35S 1 Fmv35S H B[R PCR 7= ¥ 4iifl, .
VIR [T 5 244 % 422 o I BB R, AR Sk B X6 1
ﬁ?@rﬁr,‘?ﬁ"fﬁODm{E TR AR FE R DLE, SR 51
HEG— B 1.0 x 1074 01 - pL 7", SRR &
Jki o
1.2.7 #m RAERE  CBHREG FHPERNR DNA 3
THE R BN 0.312.,0. 156 ,0. 078 0. 039 .0. 019
ng- L™ IRRIR A BORBR R B 1 x10° 1 x 10°
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2.1.1 3R K2 & ZHFFHFESF DHPLC %52
W55 5L A T A2704-12 . GT40-3-2  Mon89788 PCR
P2 i DHPLC 435, I8 1 A 1 2 R ARYC H 3L
s el 32 B K 5 & A2704-12/64 bp , GT-40-3-2/
84 bp ,Mon89788/170 bp, 15 %] 1F 4 Wi [, 136 B 4%
FEPRR L 3 A~ i & DHPLC 43 55 558 45 R .
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1. A2704-12/64 bp;2. GT-40-3-2/84 bp;3. Mon89788/170 bp
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Fig.1 The analysis results of transgenic soybean
event-specific PCR products by DHPLC
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M BB ikl 1. H IR RS £ 5 PCR )52, it
#iZ B PCR ;=49);3. Epsps/101 bp;4. Lectin/118 bp;5. Pat/137
bp;6. Nos/165 bp;7. Camv35S/195 bp;8. Fmu355/357 bp;9. 251

Curves from top to bottom were: 1. Multiple PCR products of GM
soybean;2. Multiple PCR products of plasmid; 3. Epsps/101 bp;
4. Lectin/118 bp;5. Pat/137 bp; 6. Nos/165 bp; 7. Camv355/195
bp;8. Fmu355/357 bp;9. CK

B2 E—PCRFZEPCR =4 DHPLC 74 R
Fig.2 The test results of A single PCR
and multiplex PCR by DHPLC
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9 MU M EE R R & 2 8 PCR ™4 ; Jiuki 2 & PCR
=W 5 Lectin | Epsps | Pat , Nos . Camw35S . Fmv35S JE[H
BRI ZS 0] R i 2 A2 BT L DA A R R A%
12 B B /N3 K N . Epsps/101 bp, Lectin/118 bp
Pai/137 bp .Nos/165 bp ,Camv35S/195 bp , Fmv35S/
357 bp,Jf HZ & PCR 5 PCR XLy A 4 4
Vi A — 3, EIPEAR S, R DU A5 R A, 1
B DHPLC 735 PCR 74 i 3L ) 335 41 1R

2.2 HWiNREERE

2.2.1 A#AR KX 284 DNA 4F 44 it 47 DH-
PLC 04 R 8% MR R GRS DNA BNk T
FEE RS BE S 0. 312, 0. 156, 0. 078 ,0. 039, 0. 019
ng-wL ™", 2 BT #E L [ K 5 DNA BT &2
PCR 4734, 3144 PCR =¥ 117 DHPLC J3 4G , 4%
6 A Hk P[] I 1 53 B R Y S /N DNA P i 2
0.078 ng-pl. ™", G RERHTH AL LN R 2 &
PCR-DHPLC #3753 19 R WU K 0. 078 ng- L.
(E13).
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1.2.3.4.5.6 5 MZ&AY DNA B 2504 0.312 0. 156

0.078.0.0390.0.019 10 ng+ L™
The concentration of DNA template for curve 1,2,3,4,5,6 is
0.312,0.156,0.078,0.0390,0.019 and 0 ng- L', respectively.
B3 HERKXERE#ERNSE PCR-DHPLC
RYEFMER
Fig.3 Sensitivity analysis results of hybrid
template of GM soybean multiple by DHPLC

2.2.2 #HARAXESIZARG ALK
PCR-DHPLC & RAE KRG FORIAIE AT B B
R R, I SR AR IR 37 S 1 2 5 PCR P ) 64T
DHPLC 3 (F 4) o S5 9L S AE 1 x 10° $5
DL L™ "B, 6 A4~ (R [R] Bt ot 43 5 1 o, 30 10T e S
5% HE KK 2 8 PCR-DHPLC J7 25 19 JBr AG I
B 1 x 1075 DL -l ™'
2.3 WNESKIR

DLJBORE Ay B R, 3 5 5 PR R 0y 9 4 %of
B IR Ry s U0 IR 23 50 3 B FE R B &R .3
Py REM T i #6471 2 8 PCR 473, Jf X} PCR
Y4t DHPLC KU (181 5) o 45 2R R, 78 GT-40-3-
2 R Ry it AU TR AR I Epsps | Lec-
tin . Nos . Camv35S FE£[H ; Mon89788 H A& | Hi Epsps .
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1 ~5 SR I BORBAR MR BE 43 510 1 x 10* (1 x10° .1 x 107
M1 x10 copy-pl™",
The concentration ofplasmid template for curve 1-5 is 1 x 10* .1
x10% 1 x10% and 1 x 10 copy+uL ~!,respectively.
B4 HERXEREHRAZE PCR-DHPLC
RYESHER
Fig.4 Sensitivity analysis results of hybrid

plasmid of GM soybean multiple by DHPLC
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MR K- 1. Bk £ & PCR 7=4);2. GT40-3-2;3.
Mon89788 ;4. A2704-12;5. & R ZHPHEA 6. 7 VF+;7. T 5
Ji 58 AR IR KL 9. B A

Curves from top to bottom were: 1. Multiple PCR products of
plasmid;2. GT40-3-2;3. Mon89788 ;4. A2704-12 ;5. Seasoning pow-
der of contained soybean ;6. Cookies ;7. Dried tofu ;8. Non-genetically
Modified Black Soybeans;9. CK

E5 DHPLC M KEMI~RPEEENTER
Fig.5 The results of GMO detect in
soybean processing products by DHPLC
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