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Establishment of molecular detection of two herbicide-tolerant genes
in genetically modified crops
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Abstract: [ Background] Herbicide-tolerant GM crops as a class of transgenic plants produce the global largest acreage of transgenic
crops. For testing and monitoring of GMO safety, it is therefore important to develop methods for testing herbicide tolerant genes.
[ Method ] Using the tolerent of herbicide resistance gene aadl and dmo nucleotide ,PCR primers were designed, and PCR reaction
systems were optimized. The specificity, sensitivity, reproducibility tests of the methods were carried out. Hence the detection meth-
ods of aadl and dmo gene-specific PCR were established respectively. [ Result] The PCR detection method was able to get stable and
consistent results within the annealing temperature range of 56~64 °C. The method could specifically identify crops containing aadl
or dmo gene among different kinds of transgenic crops with the detection sensitivity up to 20 copies or 40 copies. By mixing the de-
tection primers of aadl and dmo into the same PCR tube, a duplex PCR detection syatem was developed which would simultaneously
amplify the two target genes in a single PCR system and with the same sensitivity as a single PCR. [ Conclusion and significance ]
The molecular methods developed in this study could accurately detect the genetically modified crops containing aadl and dmo gene,
with good specificity and high sensitivity. This method could provide a reliable technical support for screening and testing the herbi-
cide-tolerant GM crops.
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Table 1  Information of the PCR primers
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Target Prmier R Amplicon size
Primer sequence
gene name (bp)

aadl R aadl-F TTTCCTGGCCAAGCAATCAC 472

aadl-R CTTTCCTTCCAGAGCCAGGA
dmo £H dmo-F CGCGGTACCCATATCCTGAC 196
dmo-R TGCCATTCGCCTCGACATAG
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Fig.1 Specificity of PCR method for detecting aadl gene
M:DL2000 DNAMarker; 1 ;%5 1% 88,2 DAS40278-9;3: NK603 ;4 : Bt11;5:59122;6: MIR604 ;7: MON87708 ; 8 ; JE % 3k FH K IR TLIRAE,
M. DL2000 DNA Marker; 1; blank control; 2. DAS40278-9; 3. NK603; 4. Btll; 5; 59122;
6: MIR604; 7. MON87708; 8: non-GM maize and soybean mix.
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Fig.2 Specificity of PCR method for detecting dmo gene
M:DL2000 DNA Marker; 1% 1% ;2. MON87708 33 : NK603 ;4 : Bt11;5:59122;6: MIR604;7: DAS40278-9; 8 - JE 45 JEFH R IR TLIRAE,
M. DL2000 DNA Marker; 1: blank control; 2. MON87708; 3. NK603; 4. Btll; 5. 59122;
6: MIR604; 7. DAS40278-9; 8: non-GM maize and soybean mix.
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Fig.3  Sensitivity of PCR method for detecting aadl gene
M:DI1.2000 DNA Marker; 1: %8 FUU I 2 ARBEIE DN FORFIR GLIRAE 3~ 7 20 AR BTk 2
25012525 125,25 pg - pL™' 1Y DAS40278-9 T KFEKH DNA FEH
M. DL2000 DNA Marker; 1: blank control; 2: non-GM maize and soybean mix; 3~7. 250, 125, 25,
12.5 and 2.5 pg - wL™" of DAS40278-9 maize genomic DNA, respectively.
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Fig.4 Sensitivity of PCR method for detecting dmo gene
M:DL2000 DNA Marker; 1 : % [0 M2 AR A6 RE R £ R AR TZIRAE 3~ 7 20 IR BT IE
250.125.25.125.25 pg - pL.™' i) MON87708 kG ZEK 4] DNA FEdh
M. DL2000 DNA Marker; 1: blank control; 2; non-GM maize and soybean mix; 3~7. 250, 125, 25,
12.5 and 2.5 pg - uL™! of MON87708 soybean genomic DNA, respectively.
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Fig.5 Robustness of PCR method

M:DL2000 DNA Marker; 125 [0 IR ;2 AERE KL ok AR SIRAE ;3~7 2

PR FEE KIEE N 56 .58 .60 .62 .64 C

M. DL2000 DNA Marker; 1; blank control; 2: non-GM maize and soybean mix; 3~7; annealing with 56, 58, 60, 62 and 64 °C, respectively.
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Fig.6  Sensitivity of the duplex PCR for detecting aadl and dmo gene
M:DI2000 DNA Marker; 1: %8 0 [ 5 2 ARRERE R FORANR IR AR ;3 ~ 7 S0 BIACR Bt iR 450 250,125.25
125 25 pg + pL™' ) DAS40278-9 F K Fl MON87708 K 5K 41 DNA TRAF
M: DL2000 DNA Marker; 1: blank control; 2: non-GM maize and soybean mix; 3~7: 250, 125, 25, 12.5 and 25 pg - wL™'
of DAS40278-9 maize and MON87708 soybean genomic DNA mix, respectively.
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