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Table 1 Primers,amplicon and reference

519 % B 51975 (5'—>3" 38 R Be/bp o K 4

Primer Sequence Amplicon Reference
CaMV35S-F1 GCTCCTACAAATGCCATCATTGC 195 AL 1782 54 45-3-2012011)
CaMV35S-R1 GATAGTGGGATTGTGCGTCATCCC Announcement by the Ministry of Agriculture No. 1782-3-2012
NOS-F1 GAATCCTGTTGCCGGTCTTG 180 AL 1782 B4 45-3-2012014)
NOS-R1 TTATCCTAGTTTGCGCGCTA Announcement by the Ministry of Agriculture No. 1782-3-2012
bar-F GAAGGCACGCAACGCCTACGA 262 AL 1782 B /A 45-6-2012019]
bar-R CCAGAAACCCACGTCATGCCA Announcement by the Ministry of Agriculture No. 1782-6-2012
pat-F GAAGGCTAGGAACGCTTACGA 262 AL 1782 5 /A 45-6-2012019]
pat-R CCAAAAACCAACATCATGCCA Announcement by the Ministry of Agriculture No. 1782-6-2012
mCP4ES-F ACGGTGAC/TCGTCTTCCA/CGTTAC 333 LB 1861 574 #-5-201 2010
mCP4ES-R GAACAAGCAA/GGGCA/CGCAACCA Announcement by the Ministry of Agriculture No. 1861-5-2012
NptF68 ACTGGGCACAACAGACAATCG 289 A 1782 50 f-2-201207
NptR356 GCATCAGCCATGATGGATACTTT Announcement by the Ministry of Agriculture No. 1782-2-2012
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FH AR (http: / www. gmo-compass. org/
eng/gmo/db)" | b A2 K 2 e L D AS: I KA
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gmo-compass. org/ )" HVE 3L BRIl 3% B 8 15 5 B
(PEULER 2) . E AR A 5% 5 Rl S e Ak S5 1A
244>, NOS &b+ s & o 13 IO NPT
IT H:H 9 ) .CaMV 35S j3 8+ 7 K. bar KA 6
K. pat B H CP4-epsps B0 5 . KL,
FIH CaMV35S J5 3 1. NOS £ 1E F  bar FEH
pat FEH . CP4-epsps FEHF NPT IT FH 6 4~
AR T G He bRl A 22 5% 5 B
S AL S o O Rl Ak 5 DR S B A S
(9 92% s B A 2 DAL F 61061 F1 73496 2012
AEA WA AERT AL, BARKE R & PIN 11 %
1kl gar4621 Fe P A G388 0% 45 8RS D0 iy AH 2%
SR B B I TCEE R
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Table 2 Common genetic information of GM rapeseed event

F5 S i 4% J5 4 Screening elements
Serial Event CaMV35S 43 F  NOSKIEF  bar/pat 3H NPT IT 3K CP4-epsps 3
number CaMV35S promoter NOS terminator  bar/pat gene  NPTII gene CP4-epsps gene
1 Oxy-235 + +
2 23-18-17,23-198 + + +
3 ACS-BNOO7-1 (HCN92) + + (pat) +
4 HCN10 + + (pat)
5 T45 (HCN28) + + (pat)
6 HCR-1 + +(pat)
7 Topas19/2 + + (pat)
8 GT73,RT73 +
9 PHY14.PHY35 + + (bar)
10 PHY36 + + (bar)
11 MSIRF1 + + (bar) +
12 MSI1RF2 + + (bar) +
13 MS8RF3 + + (bar)
14 ZSR500,502 +
15 MONS89249-2 (GT200) +
16 61061
17 73496
18 MONS88302 +
19 MPS961 + +
20 MPS962 + +
21 MPS963 + +
22 MPS964 + +
23 MPS965 + +
24 MS8xRF3xRT73 + + (bar) +
[ S =7 S |1 Y o
Note: “Jr”cxistgmc of thc Ll(,m(nt
1 10 11 M 1 2 3 4 5 6 7 8 9 1011
18Obp-
195bp
CaMV 3SS }ﬁz;ﬂ? CaMV 3SS promoter NOS £ 1FF NOS terminator
4 10 11 1 2 3 4 5 6 7 8 9 1011
262 bp
262bp
bar%lil bar gene pat #H pat gene
5 2 3 4 5 6 7 8 9 1011
333bp
CP4-epsps 3: Kl CP4-epsps gene NPTII [N NPTII gene
M. DNA marker DL1000; 1~ 11, 4> 51 J& % 5 B i 3% Oxy235. Topas19/2. T45. MSIRF1 . MSIRF2 MSSRF3 . GT73. MON88302.,

MS8xRF3xRT73 AL FE 35 2552 6 B Mz (XTI Genetically modified rapeseed Oxy235, Topas19/2, T45, MSIRF1, MSIRF2,
MS8RF3,GT73,MON88302,MS8xRF3xRT73, ‘Qinrong 6’ and no DNA control, respectively

B 1 HERME PCR HEENFRERN
Fig. 1 Specific test of PCR screening method in GM rapeseed
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W AN 8] Jox 2 119 5 5k PR il =2 T45 . MS1RF1 il
MS8xREF3xRT73 ¥ K 43 9] 5 A 4 He I 3% < %
o6 S RIRG IR A R i B K
JoH 4 B4y 5k 1 000,100,10,1,0. 1,0 g/kg.
KR A 5 6 > 0T 3 43 BOAS [F] A 5 55 DR M R
o ZERANE 2 FroR , CaMV35S Ji 3 1 \NOS 4
1k bar FE K. par F K. CPi-epsps e [N
NPT IT He PR i e I v, 2 356 DR Ry K 19 Jo o 93 480
291 000,100,10.1 g/kg IR A FE &t i B34 35 13
A MR PR AR BT A3 B0 0.1 g/kg IR G
BE b A1 %4 UL AR ISR E T 3G 51 )
RERTIRE] 1 g/kg.,

M 1 2 3 4 5 6 7

195bp

CaMV 358 B3I F CaMV 358 promoter

M 1 2 3 4 5

262bp

bar % bar gene
M 1 2 3 4 5

333bp

CP4-epsps B[Rl CP4-epsps gene
M. DNA marker DL1000;1~ 7. %% 5 K #5549 5t 5 4% 5043 %12 1 000,100, 10,1,0. 1.0 g/kg F125 [ %} 18
1 000 g/kg,100 g/kg,10 g/kg,1 g/kg,0.1 g/kg,0 g/kg and no DNA control, respectively
2 FHERFEMXK PCR GEZENREERN
Fig. 2 Sensitivity test of PCR screening method in GM rapeseed
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Screening of
rapeseed sample CaMV358 [ %
» NOS #1177 FH 4
s RS, THE F AL OXY-235, 23-18-17
d CaMV358 promoter, NOS d
terminator positive Event: OXY-235, 23-18-17
Y
CaMV358/8 3 F, NOS

#IEF barE A,
patEH, NPTII %
A, CP4-epsps 3 H

A4

positive

NOS & 1EF, bar PN FH i
NOS terminator, bar gene >

L= PHY14, PHY36, PHY3S
MSI1RF1, MS1RF2, MS8RF3, MS8xRF3xRT73
Event: PHY14, PHY36, PHY35,

A CaMV35S

MS1RF1, MS1RF2, MS8RF3, MS8xRF3xRT73

promoter, NOS

terminator, bar

\4

gene, pat gene,

ositive
NPTII gene, r

NOS &b F, NPTH R EH
NOS terminator, NPTII gene

AL FE 4 MPS961, MPS962, MPS963,
MPS964, MPS965 Event: MPS961,

MPS962, MPS963, MPS964, MPS965

CP4-epsps gene

screening

v

K i CP4- epsps F B PH ¥
CP4-epsps gene positive

AL GTT73, ZSR500, GT200, MON88302
| Event: GT73, ZSR500, GT200, MON88302

B
Positive
v

FH
PINII %1t T, gat4621 HHFA Positive

PINII terminator, gat4621 >

gene screening

AL H 461061, 73496
Event: 61061, 73496

A

kP JishiES
Non—GM rapeseed

B3 HERMEMERMS
Fig. 3 Screening strategy of GM rapeseed
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Screening Strategy of Genetically Modified Rapeseed
Based on Inserted Genetic Elements

LIU Bing'
(1. Shaanxi Seed Administration Bureau,Xi’an 710018, China; 2. Crop Seed Quality

Testing Center, Ministry of Agriculture,Xi’an 710018, China)

Abstract To establish a rapid screening method for genetically modified (GM) rapeseed and apply in
the safety supervision of agricultural transgenic organisms,we developed a screening strategy and test-
ed by using qualitative PCR method in this study based on the inserted genetic elements of commercial
GM rapeseed. The results showed that combination of CaMV35S promoter, NOS terminator,bar gene,
pat gene, CP4-epsps gene and NPT II gene as screening target clements could screen 92% of com-
mercial genetically modified (GM) rapeseed, and the detection sensitivity was 1 g/kg. In conclusion,
the screening strategy was a very valuable tool which it could quickly screen out GM rapeseed detec-
tion with high sensitivity and specificity.

Key words Genetically modified rapeseed; Screening method; Inserted genetic elements; Qualitative

PCR method; Sensitivity
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