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Rapid Detection of Five Genetically Modified Soybean Lines by Multiplex

PCR Method
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Abstract: The soybean lines 305423 ,MON89788,CV127 and GTS40-3-2 are the most widely commercialized genetically mod-
ified soybeans and account for more than 80% of the world total transgenic soybean planting acreage. In this study, the specif-
ic primers were designed according to the border sequences of five GM soybean events. By verifying the applicability , specifici-
ty and sensitivity of the primers the multiplex PCR conditions, including the amount of primers and the annealing temperature ,
were optimized. Then a multiplex PCR detection system which can be used to amplify soybean lectin gene and introduced
genes in five GM soybean events simultaneously was developed. The results showed that the primers applied in this method

had good specificity, no cross-amplification and non- specific amplification. The detection limit of this method could reach

0. 1%. This method could be used as an auxiliary means to detect the genetically modified ingredients rapidly.
Keywords: Genetically modified soybean ; Multiplex PCR ; Event-specific detection

Wit 5 B i DR AR Al 4503k 14 1 T e S PR 1
Yo A Jdk w Ve, 2015 4F A 28 A [ G M A %
FEH Y, P E AU 1996 4F (1 170 J7 hm’ 34 i £)
2015 4Ef% 1. 797 42 hm® 38K T 100 £5 L4+, TR
T AR R B RV E ) I e BE R L, 24 oy A ik
FEPRAE YRR AR 50% AR SR — R A R
i, Sl FE DR AR 77 i ) 2 AP RO N AR A AR S A
53 BT AE U 57 B [ PRt S AT R IRARA 2 %
FEP S ORIt SR 1 AR 22 [ S8 M Ml IX R Ak T R
PR SRR B X B PR R AT A

Bl L DRI T 5 R 2 B DR i WA W LT
B, BEA RS ALFRE R R B R i R B £,
RSB PCR 5 ik B oAl e LA 0 A2 552 B s U Yy
s BRI M PR e e A I vk R
SEPURGINH AR Y & R fa 4  ZE PCR J7 ik AE
—/~ PCR JZ VAR Z H A Z X514, SEIRAE 54N KL

r%E B #9:2016-06-23

37 45— UG 2 BB B 7 125, 45 B — PCR R
RiAR L, EHE s T A B 2R, Xu
O FME AT WSS & 2 8 PCR #5219 FioMR
FEPR AN 6 Fh Y IEILE B9+ 1 PCR ik 2
FIFIRAHAS B 454 2 PCR #7713 4N R 563
DRI 6 K B AG  7 i 5 2 RaR A5 e Sy T R[] e A
FHIEREY T 8 Fh 0L Bt B £ & PCR )5
Heo SR, O 3R B 9 7 125 2 U0 T X 5 e L IR 6
PR oK KRS AR AL L TSRS i R BT, X e ]
K BRI Z T PCR K AR 40K
AT P HE R AL R AR Y 5 Fi St
KR T 5 £ 305423 . MON89788 .CV127 .GTS40-3-2 .
356043 B KT NIEIED Lectin FRFFE A4, @5 5
I A T £ T PCR IR SR RN S AL A
SEMERGIN | A It 3 PRI AE , S T AR R
KO S ol i PR R 2 2 AR K TR R ) S T

EE TR « FE S A Yy il fhdl & % 1 (20142X08012028B ) 5 F A Rl Bh 4% G118 TARBTH (2013) .
E—EF B LW (1980-) , 55, ik, By BWFST 51, EE AL S E I A=) 22 205 . E-mail: dlm_S10@ sina. com,
BIRAEE 25 K (1982-) 3, Wit B BF , NG L FE R A W) 2 25T . E-mail: lifeiwu3394@ sina. com,,



6 M TEAL I EE I H Z2 8 PCR £ AR P A AN RE IR 5 & 1003
PCR Jr i o B PR e T AL 7 0 B R 25 S50/ T AR (ND1000) : 26 [ Ther-
- mo Fisher 74 5 PCR {3 ( C1000) . 5 I 1 {2 % %
- . (GelDOC XR ™) : 3 [H Bio-Rad A &l ; = 3 2.0 HL
1 M#BSTE (5424) 1 l5[5] Eppendorf /7.
L1 s L3 i
L X TR L P LD e 5 B L3 1 HEd ik 4 DNA SRR SRR L 4 g

LR & GTS40-3-2 . MON89788 . CV127 305423 |
356043 P il BB B S0 EAS A 1% B BAVERE it o B
R EKIR A FE 5 (BT11  BT176 \MONS810) | %% KL K
KGR FE A (AS547-127 (A2704-12) 5% HE R 7K #5
TTS1-1 B 4L MONS31 %% 5L RV S GT73 K&
R EER K G & 80 M ARSI = SRAFAE S
1.2 FEiXFFL][

A S DR 2H R O] & A s RAR A A
H] ; Z H PCR {7 & (2 x Multiplex PCR Assay Kit)
HS-Taq DNA X & Mg 55 W A K& % AW 2 vl
GeneFinder #% W2 J L B NEAE 55 W A At 504 E A )
o El RS | i A T AN Rl A R 4tidk .

UK & 36 81 45, 4R B & R 0 AE S i SR A
DNA, FHEE A3 Y66 RE T DNA 5 9 5 i Fnig
B, 1 x TE ¥ WK A 5 19 DNA # B¢ & 25
ng-pl ™' &AL,

1.3.2 314t A 0f ikl A R [ N A A I
R SC | H DR BRI A R A T A o A SCRR , I AR
L@ PCR &I 5| ¥ 1% 11 5 0 i A B 00, £
Primer Premier 5.0 5| ¥ 5 1+ A4 52 11 F 43 A1 i o
5 AL IR E B K G WIEIED Lectin 1) 45 5 1%
PCR #0519, 519015 B 03 1. kil 51448 F K
B AIKFR B E 10 wmol - L™ £ .

®1 BIRSIMER

Tablel Information of the primers used in this study
LioalllE U ElE/EA S ElEZLEzdl TR
Detection targets Primer names Primer sequences(5'-3") Amplicon/bp
Lectin Lectin-F GCCCTCTACTCCACCCCCA 1185
Lectin-R GCCCATCTGCAAGCCTTTTT
356043 356043-F CTTTTGCCCGAGGTCGTTAG 1450100
356043-R GCCCTTTGGTCTTCTGAGACTG
MON89788 Mon89788-F TTCCTGCTCCACTCTTCCTT 205011
Mon89788-R TTGAGGCTTTGGACTGAGAA
Cv127 CV127-F CCTTCGCCGTTTAGTGTATAGG 238112]
CVI27-R AGCAGGTTCGTTTAAGGATGAA
GTS40-3-2 GTS40-3-2-F TTCAAACCCTTCAATTTAACCGAT 370113
GTS40-32-R AAGGATAGTGGGATTGTGCGTC
305423 305423-F ACCCACAACATCATCAACCC 487
305423-R TCTCAACCAAATGCCCTAAA
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TG 55 e HE R R T (AS547-127 \A2704-12) {556 B FE KK RS TTS1-1;7 : Fe FE AR AE MONS31
8 FILHIME GTT3,

M:DIL2000 Marker;1:Blank control;2:Non-GM JY80;3:1% 305423 soybean;4:GM maize mix-
ture ;5 : GM soybean mixture ;6 :GM rice TT51-1;7 :GM cotton MON531 ;8 :GM canola GT73.

B 1 305423 K= &Rl 5] Wa e i
Fig. 1 Specificity of the primers for 305423 soybean lines
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MON89788 K& PCR;5: #i— CV127 K& PCR;6: Bi— GTS40-3-2 K& PCR;7: #— 305423 K&
PCR;8:/5# PCR,

M:DIL2000 Marker;1: Blank control;2: Single PCR of Lectin gene;3: Single PCR of 356043 soy-
bean ;4 : Single PCR of MON89788 soybean ;5 : Single PCR of CV127 soybean ;6 : Single PCR of GTS40-3-
2 soybean;7 : Single PCR of 305423 soybean;8 ; Multiplex PCR .

B2 5¥EREniK
Fig. 2 Applicability of the primers for single and multiplex PCR
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M:DL2000 Marker;1:Blank control;2:Non-GM JY80;3 : Positive control ;4 : GM maize mixture ;5 ; GM sobean mixture
(A5547-127,A2704-12) ;6 : GM rice TT51-1;7 :GM cotton MON531 ;8 : GM canola GT73.
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Fig. 3 Specificity of the multiplex PCR assay
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4 %EPCR HFHEMNREENR
Fig. 4 Sensitivity of the multiplex PCR assay
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MONB89788 K i iR & #); 6: CVI27 + GTS40-32 K IR A 15 7: 305423 + GTS40-32 K 5 iR A ¥ 81356043 +
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M: DL2000 Marker; 1: Blank control; 2: Non-GM JY80; 3 356043 soybean; 4: MON89788 soybean; 5: 356043
+ MON89788 soybean mixture; 6; CV127 + GTS40-3-2 soybean mixture; 7: 305423 + GTS40-3-2 soybean mixture;
8: 356043 + MON89788 + CV127 soybean mixture; 9: CV127 + GTS40-3-2 + 305423 soybean mixture; 10: 356043 +
MON89788 + CV127 + GTS40-3-2 soybean mixture; 11; MON89788 + CV127 + GTS40-3-2 + 305423 soybean mixture;
12: 356043 + MON89788 + CV127 + GTS40-3-2 +305423 soybean mixture.
E 5 #%EPCR 75iEiEA%ENK
Fig. 5 Applicability of the multiplex PCR assay
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