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Multiplex PCR for Detection of Roundup-Ready Soybean GTS40-3-2
YIN Quan' LI Yi* SONG Jun' WANG Dong' ZHANG Fudi' LIU Wen-uan' CHANG Li§uan' LIU Yong’

(1. Center of Analysis and Testing Sichuan Academy of Agricultural Sciences Chengdu 610066 China; 2. Sichuan Minzu College Kangding 626001

China; 3. Institute of Plant Protection Sichuan Academy of Agricultural Sciences Chengdu 610066 China)

Abstract: In order to establish a multiplex PCR ( polymerase chain reaction) method detection for Roundup-Ready soybean
GTS40-32 the soybean endogenous reference gene ( Lectin) — exogenous gene CaMV 35S promoter CP4-EPSPS and NOS
terminator were used as detection parameters. The optimization results showed that the optimum annealing temperature of mul-
tiple PCR was 58°C  and the optimum final concentration of primers( wmol*L™") ratio is 0. 1:0.2:0.2:0.2. The multiplex

PCR method is confirmed to be reliable through known samples. And it is proved that the multiplex PCR system is an effective

method for detection Roundup-Ready soybean GTS40-32.
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GTS4032 ( Roundup Ready 5 .
RR) A5403 N PCR
! CP4 5-
5-enolpyruvyl shikimate-3-phosphate synthase o0
pyruvy “phosp Y
CP4-£EPSPS) g
PCR
0 2004 N
GTS4032 . o PCR .
1143
¢ PCR PCR
3 DNA
e, PCR
2002 1 .
5 17 1546 .
N N GTS403=2
;
. . PCR !
PCR GTS4032 P-CaMV 35S. T-NOS
120154208
: ( 2014CXSF-040) ; (15ZB0331) ,
(19819 E-mail: xiangfeng_1981@ 163. com.

(19649 o E-mail: liuyongdr@ 163. com,



4 : PCR

GTS4032 667

CPA-£PSPS 3 NOS.CP4-EPSPS ) TT514 (
( NK603 ') T-NOS ) .
PCR 3 1.1.2 PCR  ( Veritee 96-well
GTS403=2. ABI ) ( QTAxcel Advanced
GTS403-=2 QIAGEN ) (5424 Eppendorf
GTS403=2 ) o N (M)
( Lectin) ( ) ; Master Mix
( P-CaMV 358S) . ;
( TNOS) . ( CPA-EPSPS) o
PCR GTS4032 1.2 DNA
o DNA DNA
1 DNA o
1.3
1.1 GTS4032
1.1.1 GTS40-3 2 ( ( Lectin)
Lectin P-CaMV 35S.T-NOS.CP4-+£PSPS )~ ( P-CaMV 35S)
A270442( Lectin+ P-CaMV 358 )~ ( TNOS) ( CP4-EPSPS) 4
AS5547427( Lectin P-CaMV 35S PCR
) - MONS10 ( P-CaMV 35S ( Do
) - T45( P-CaMV 358 ) . 10 wmol L ™"
Topas19/2( Lectin~ P-CaMV 35S.T-
1 DNA
Table I DNA sequences of the primers used in this study
Element Primer name Primer sequence ( 5°3) Size /bp Detection standard
Loctin Lectfn—F GCCCTCTACTCCACCCCCATCC 118 NY /T 6752003 ¢
LectinR GCCCATCTGCAAGCCTTTTTGTG
PCallV 355 3558 F GCTCCTACAAATGCCATCATTGC 195 1782
358 R GATAGTGGGATTGTGCGTCATCCC 32012
CPA-EPSPS B CCTTCATCTICCCLOCTETCG 498 NY/T 6752003
CER GCGTCATGATCGGCTCGATG
TNOS NOS ¥ TGAATCCTGTTGCCGGTCTT 138 GBJT 19495, 62004
NOS R AAATGTATAATTGCGGGACTCTAATC
1.4 PCR Master Mix(2 x) 12.5 pL 4
1.4.1 25 u.  PCR 0.25 pL 2 wLo :94°C 5 min;
o . Master Mix 94°C 30 s 50 54 56 58 60
(2x) 12.5 pL 1 pL 2 nLo 64°C 30 s 72°C 30 s 35 ; 72°C 3 mino
:94°C 5 min; 94°C 30 s.58°C 30 s.72C QIAxcel ScreenGel Software
30s 35 ;72°C 3 min 4°C o o
QIAxcel ScreenGel Software 25 uL PCR
o o . Master Mix(2 x) 12.5 pL
1.4.2 PCR 25 pL PCR 4 2 DNA

o

2 p,,Lo o
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QIAxcel ScreenGel Software 58°C
2 PCR 58°C.
Table 2 The ratio of primer concentration( pmol+L ') 3
Primer ratio D ;
Scheme ( Lectin: P-CaMV 358: CPA-EPSPS: TNOS) N
A 0.4:0.4:0.4:0.4 o
B 0.2:0.2:0.2:0.2 (l.LHlOl'Lil) 0.1:0.2:0.2:0.2,
C 0.1:0.1:0.1:0. 1
D 0.1:0.2:0.2:0.2
E 0.1:0.1:0.2:0. 1
F 0.2:0.2:0.4:0.2
1.5 PCR
ddH,0 GTS403=2 DNA
DNA
50 10 31 0.3 ng 1.4
PCR °
1.6
PCR
GTS403=2. A270442.
MONS810. T45.
Topas19/2
2
2.1 DNA
DNA
Nano Drop 1000( Thermo scientific)
OD 4, /0D, 2.0 0D, /0Dy,
1.8~2.0 DNA o
DNA 25 ngepl. ™! .
2.2
1 4
4 PCR
2.3 PCR
2 ddH, 0
; 50°C
T-NOS A Lectin; B: P-CaMV 35S; C: CP4-EPSPS; D: T-NOS.
( CP4—EPSPS) M: Marker; 1: GTS4032; 2: A270442; 3: A5547427;
50°C : 60 64°C 4: MONS810; 5: TT514; 6: ddH,0.

Fig. 1
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PCR amplification of the single gene system
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( 95) 1 GTS40-32
Lectin P-CaMV 35S.T-NOS. CP4-EPSPS

02 A270442 Lectin P-

CaMV 35S T-NOS. CPA-+PSPS
3 MON810 P-
CaMV 35S Lectin T-NOS . CP4+4P-
SPS ;4 T45 P-
CaMV 35S Lectin T-NOS ., CP4-4P-

SPS 5 Topas19/2

M: Marker; 1-6: 50°C 54°C 56°C 58°C 60°C 64°C; 7:ddH,0.

2.4

2.5

Fig. 2 PCR amplification of the different

M: Marker; 1-6: scheme A-F.

Fig. 3 PCR amplification of the different

2

annealing temperatures

3

primer concentrations

PCR

DNA

T-NOS

I ngo

PCR

Lectin

PCR

PCR
1 ng

Lectin P-CaMV 35S.T-NOS. CPA-EPSPS

PCR

M: Marker; 15: 50.10.3.1.0.3 ng; 6: ddH,O0.

4

Fig. 4 PCR amplification of the sensitivity samples

M: Marker;

1:

GTS4032; 2: A270442; 3: MONSIO0;

4: T45; 5:Topasl9/2; 6: ddH,O0.

5

Fig. 5 PCR amplification of the known samples
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