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Detection of Genetically Modified Herbicide—tolerant Crops by Real-time
Fluorescent Quantitative PCR Assay*
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Fujian Agriculture and Forestry University, Fuzhou 350002, China )

Abstract A rapid and sensitive SYBR Green I-based real-time PCR method was developed for quantitative detection of CP4-
EPSPS and PAT genes from the genetically modified (GM) herbicide-tolerant crops. The target genes from transgenic soybean
and maize references were amplified to make standard curves. The transgenic ratios were then calculated according to the
standard C-copies linear graphs of these two genes. The reproducibility and melting curves of the genes were also analyzed.
The results showed that the standard equations of CP4-EPSPS and PAT genes had higher R* values of 0.993 9 and 0.992 4,
respectively. The difference in transgenic ratios between the known standards and measured crops was only 6.52%~7.90%.
These results suggest that the real-time PCR assay with SYBR Green I dye is suitable for detecting the ratios of GM crops and
their derivates. Fig S5, Tab 2, Ref 11
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Table 1 List of PCR primers designed for Lectin, CP4-EPSPS in RR soybean and /VR, PAT
in maize TC1507, and the sizes of their products

JER Gene 5474 Primer sequence PR BN Amplified fragment (bp)
Lectin Forward 5’-GCC CTC TAC TCC ACC CCC ATC C-3’ 18
Reverse 5’-GCC CAT CTG CAA GCC TTT TTG TG-3"
Forward 5’-CCA CTA TCC TTC GCA AGA CCC TTC C-3’
CP4-EPSPS Reverse 5’-CTT CTG TGC TGT AGC CAC TGA TGC-3’ 320
VR Forward 5’-CCG CTG TAT CAC AAG GGC TGG TAC C-3’ 226
Reverse 5-GGA GCC CGT GTA GAG CAT GAC GAT C-3°
PAT Forward 5’-GTC GAC ATG TCT CCG GCG AG-3’ 191

Reverse 5’-GCA ACC AAC CAA GGG TAT C-3°
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Fig. 1 Qualitative detection of the endogenous gene Lectin of soybean

: 100 bp DNA ladder marker (Tiangen) ; ¥k 1. 2. 345% 4 FEFK TRk
hs 4y 5 O L%HEIEH R T hRUE S 7: BIPE L (pBII2D) + 8: BHMERSHE (£
45 5 9: SRR 102 BRI ORI

M: 100 bp DNA ladder marker; Lanes 1, 2, 3: Transgenic soybean
reference of 5%; Lanes 4,5,6: Transgenic soybean reference of 1%; Lane 7:
Negative control (pBI121); Lane 8: Positive control (Ludou No. 4); Lane 9,
Environment control; Lane 10: Reagent control
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Fig. 2 Qualitative detection of the endogenous gene /VR of maize
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M: 100 bp DNA ladder marker; Lanes 1, 2, 3: Transgenic maize reference
of 10%; Lanes 4, 5, 6: Transgenic maize reference of 1%; Lane 7: Negative
control (Ludou No. 4); Lane 8: Positive control (Jidan No. 275); Lane 9:
Environment control; Lane 10: Reagent control
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Fig. 3 Quantitative real-time PCR detection of CP4-EPSPS in GM soybean
references with SYBR Green I dye
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Fig. 4 Quantitative real-time PCR detection of PAT in GM maize references
with SYBR Green I dye
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Fig. 5 Melting curve resulting from FQ-PCR analysis
with SYBR Green I dye
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A: Melting curve of the CP4-EPSPS gene; B: Melting curve of the PAT gene
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Table 2 Precision analysis of quantitative detections of transgenic RR soybean and maize TC1507

I RS E Quantity (% of content)

bk P #HEPRK T Roundup Ready AL K KTC1507
Precision analysis GM soybean GM maize TC1507
0.04% 1% 5% 0.04% 1% 5%
SPEIME (107K FE 5D Average value (AV) 0.0403 1.0855 5.0397 0.0406 1.0514 5.0344
Fr#EfR 2 Standard deviation (SD) 0.0019 0.0475 0.0508 0.0017 0.0694 0.0981
AZ S ZREL Coefficient of variation  (CV/%) 37118 3.0608 2.9389 3.2017 2.6011 1.9484
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