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A real-time fluorescent quantitative PCR for detection of genetically modi-
fied maize MONS88017

SONG Jun, WANG Dong
(Analytical and Testing Center, Sichuan Academy of Agricultural Science ,Chengdu 610066, China)

Abstract: In order to compensate and improve the standardized technical systems of quantitative analyses for geneti-
cally modified organisms ( GMOs) and protect China’s bio-safety and reduce ecological risk, a quantitative detection
method for the genetically modified (GM) maize MON88017 was developed using real-time fluorescent quantitative PCR.
The method was evaluated by several methodological indices such as specificity, sensitivity, accuracy and measurement un-
certainty. The mean value of GM maize content (1.541%) repeatedly measured for 29 times was close to the real value
(1.50% ) with the variation coefficient of 0. 1 and the relative deviation of 2. 70%. The recoveries and measurement uncer-
tainty were 100. 00% and 0. 096, respectively. The content of MON88017 molecular fragment as low as five copies could be
detected at 97. 50% confidence level. The quantitative detection method established for the GM maize MON88017 is of high

specificity, accuracy and sensitivity and is capable of providing technical support for the safety supervision of genetically

modified organisms in China.
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Table 1 The primers and probes designed in this study

H N WA T AR 51 FERIRN (bp)

288 I 5'-CTCCCAATCCTTTGACATCTGC-3' 151
5'-TCGATTTCTCTCTTGGTGACAGG-3’
5'-FAM-AGCAAAGTCAGAGCGCTG-
CAATGCA-TAMRA-3'

MON88017 5'-CGCTAGCAGCTCTCCTCCAA-3' 97

DT HE 5'-CCGGACATGAAGCCATTTACA-3’
5'-FAM-CTTTTTTGCCGGAGTATGACG-
GTGACG-TAMARA-3’

1.2.4  FruEfhZedl &AM NVRR  B&EN 100%
(A5 F R oKk MONS8017 BYFEK 4] DNA  #% 8 1:5
Fis B 5 A~ He 2 86 £ 100. 00 ng/pl . 20. 00 ng/pl .
4.00 ng/pl, 0.80 ng/ul.0.16 ng/pl, ¥ & & N
1. 5% Y55 2k MONS8017 LK 2H DNA Fl ¥k
B 50 ng/wl, B ik DNA FiBE 3 pl A
25 wl 2 WifR % : TagMan® Master mix (2x)12.5 pl,
LRSI (10 pmol/L) % 1 ul, 84 (10

pmol/L)0. 5 wl, #b/K & 25 wl, B4 86 1k
DNA T WA 3 ASFAT KL, X DA o 64T 29
WHE T, FEEC G0 RN AR & BT 7500 BI5¢
JGE R PCR AR b, B T M AR P, & 56 95 C il
A5 DNA B8z 10 min, SR 51817 45 A FJE IR S
(95 CAEME 15 5,59 CiE Kk 60 s)

1.2.5  J5iEmRE Sk | 2B R RS AN O
ERE N TR T TR R R B TR AR
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TR EEE DUEC) DNA AR 647 SEEE 38 LA 5 T
R

S R R S Bl 1. 5% RE S kAT 29 YK
SR, SR TR 3k S £ 54 1) AR S R BORT Tl
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Bl R DR 3 D B P M, €, SR B it e B DR i o
HAA(LEE) .
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Fig.1 The specificity of the method for detection of genetically
modified maize MON88017

system corporation, USA) L& el 2, %R
F oK MONS8017 (bR M £ T 2l ¥V =—3.25x +
32.63, FH K R B (r) A 0.999, ¥4 AR H
103. 18% ; E A WIE KA 2SS b HytndEth & 7 f2 N
Y=-3.28x+31. 63, IR E(r) H 0. 997, ¥ 54 %K
H99. 3%, L5 R AGKK 1) IR (2SS Ib) Ab
J8.(59122 73F i Bo) FEH YRR AT 90. 00% , 41
KZREL(r) KT 0. 980, BEEAATA I 1 11195 | 4 AR
R HEROR
22 AFENREEMBEE
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() MON88017 73 F B/l At , S if 3 B 45 R 3R
WA DT VL RE R 2] 5 45 DL MON88017 43+ B
(B2 F£2) , R T EUEAREE E 7 i 5 3 1ok
MONS88017 *& f A MK IR (LOD ) [ AT 5%, AF 5%
X5 ¥ DL MON88017 431 A Be 4T 40 IR E E K
W, 255 R0 39 YREEAE AR 5 % D1 Y MON88O017

ARn
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Fig.2 The limit of detection of the method
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Table 2 Analysis of the sensitivity of the method established

e oM T4 C,
IR 2wk 5B 3 ik

5%x10* 26.13 26.04 25.91 26.03

5%x10° 29.13 29.12 29.16 29.13

5%10? 32.88 32.68 32.63 32.73

5%10" 35.46 35.87 35.91 35.75

5%x10° 38.56 38.53 39.45 38.85

R3 97.5%ERKTHRATIRE C, &
Table 3 C, values for the limit of detection of the new method at
97. 5% confidence level

FHFS  C M |®EFS  CHE ||FEEFS O CGE

1 38.301 35 23 39.826 81 20 39.201 58
2 38.225 63 24 37.972 31 21 38.100 36
3 39.148 56 25 40.146 29 22 39.351 88
4 36.624 08 26 37.595 07 23 37.862 45
5 39.201 58 27 39.122 37 24 37.777 74
6 38.100 36 28 37.785 30 25 36.874 87
7 39.351 88 29 36.650 46 26 39.182 85
8 37.862 45 30 37.225 65 27 39.149 05
9 37.777 74 31 39.268 49 28 35.566 59
10 36.874 87 32 38.330 07 29 36.161 82
11 39.182 85 33 38.218 66 30 37.102 99
12 39.149 05 34 37.191 11 31 37.296 23
13 35.566 59 35 38.586 76 32 37.901 70
14 36.161 82 36 37.089 62 33 38.019 34
15 37.102 99 37 - 34 36.722 59
16 37.296 23 38 38.148 19 35 37.184 39
17 37.901 70 39 39.120 46 36 38.805 19
18 38.019 34 40 36.917 19 37 36.958 68
19 36.722 59 16 38.301 35 38 39.826 81
20 37.184 39 17 38.225 63 39 37.972 31
21 38.805 19 18 39.148 56 40 40.146 29
22 36.958 68 19 36.624 08
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FIAS K 56 5 57 B9 U5 ¥k A % MONSS017 2 it 1.500% (297 HAR) , I {5 55 LS 1 AN
1. 500% RO IAAE 5t B 2 A 29 IR, S5 SRR W2ZE N 2.7%., 29 M E S R ZE 5 R H
FE &b MON88017 1Y #H X &% & 4 1.235% ~ 0. 110 4, R K 100% , iR T 7 5 B R 4F
1. 860% ,“FIAHXT &N 1.541% (£ 4) B 5L AIMERIE RS 3M:

£4 & 1.50%FHEEE K MONSS017 # M E E BT
Table 4 Quantitative detection of 1. 5% genetically modified maize MONS88017 specific fragment

FEEFS  SSIUbC MH 2SS [ 4% & (ng) MON88017 F Bt Cifli MONS88017 } BE#faxf & (ng) MONSS017 HBAHXf & (%)

1 23.249 368.538 30.430 6.562 1.781
2 23.248 368.803 30.502 6.234 1.690
3 23.214 377.623 30.553 6.011 1.592
4 23.267 363.979 30.823 4.957 1.362
5 23.213 377.975 30.553 6.011 1.590
6 23.230 373.341 30.351 6.945 1.860
7 23.076 415.349 30.262 7.402 1.782
8 23.317 351.593 30.594 5.838 1.660
9 23.177 387.479 30.389 6.759 1.744
10 23.023 430.686 30.291 7.247 1.683
11 22.958 450.601 30.486 6.305 1.399
12 22.929 459.639 30.428 6.572 1.430
13 23.000 437.726 30.426 6.581 1.504
14 23.003 436.880 30.388 6.762 1.548
15 23.075 415.690 30.465 6.400 1.540
16 22.938 456.690 30.643 5.638 1.235
17 23.011 434.372 30.385 6.778 1.560
18 22.936 457.397 30.604 5.797 1.267
19 23.177 387.282 30.614 5.754 1.486
20 23.184 385.553 30.424 6.592 1.710
21 23.059 420.262 30.487 6.303 1.500
22 22.999 437.852 30.463 6.411 1.464
23 23.197 382.083 30.668 5.538 1.449
24 23.360 341.313 30.562 5.973 1.750
25 23.198 381.709 30.654 5.592 1.465
26 23.034 427.590 30.710 5.374 1.257
27 23.179 386.772 30.606 5.789 1.497
28 23.351 343.594 30.911 4.656 1.355
29 23.249 368.538 30.430 6.562 1.781
St 23.129 402.085 30.524 6.171 1.541
23 MEAHEE TFATR 29 YCE F 4 B P B oK MON8S017 i1l

FRHEA 38 U= 2x/0. 048 1°4(0. 182 9xC) L i WEABHEIEH 0.096 (T 10% , P I {5345 il e
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7 (1. 541%+0. 096% ) , i WA FHAS 7 72 i 43 Wi
FEPH F 2k MONSSO17 kGl o H 4 5

3 91 i

Hh R A T AR B R A ) K i e 4 WA A
PR B E R 2 — , R i PR A 7 it S 1 2
ZEZN AR B, LB R A S R R
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B BE SRR PRI 45 R, ASBIF 9 8 57 A 7 BE TR ROk
MON88017 S 5 /i PCR 3B 7 & — i R AL
JEE R A DR AR ) B i i A AT BOR | e Dy h
FE R A 2 A WA R R I B S 4
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