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Development of monoclonal antibody based sandwich ELISA to
detect PAT protein in genetically modified maize
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Abstract; [Objective] A monoclonal antibody-based sandwich enzyme-linked immunosorbent assay
(ELISA) to detect phosphinothricin acetyltransferase (PAT) was developed and evaluated for determina-
tion of genetically modified (GM) maize. [Method] The coding sequence of the blalaphos resistance gene
(bar) was amplified by PCR from the plasmid P3301, cloned into the plasmid pET28a and expressed in
E. Coli BL21(DE3). mAbs against PAT was prepared using purified recombinant PAT as immunogen.
Based on mAbs 4D5 and 3E8.double-antibody sandwich ELISA method was develop and the accuracy and
reliability of this assay were determined by comparing with the PCR method. [Result] The working range
of sandwich ELISA was defined as a standard curve with a linear range of 3. 125—50 ng/mlL. Using the
sandwich ELISA developed in this study, we could determine 4 GM maize Bt176 samples out of 36 corn
samples analyzed with the threshold value of 0. 210. PCR method targeting the bar gene showed the same
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results. [Conclusion)] The sandwich ELISA developed in this study can be used as a specific and reliable im-

munoassay for screening PAT in GM maize.

Key words: PAT ; monoclonal antibody;sandwich ELISA;Bt176
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Table 1 Sequences and target elements of PCR primer pairs
5149 % B J¥31(5'- 3" PR AL N/ bp
Primer Sequence (5'-3") Target element Size
Bt176-F AAGCACGGTCAACTTCCGTAC Bl 76 Fo ok e L 17 51 570
Bt176-R TCGACTTTATAGGAAGGGAGAGG Event-specific sequence in Bt176
zSSIIb-F CGGTGGATGCTAAGGCTGATG E K =SSIIh F:H 38

zSSIIb-R AAAGGGCCAGGTTCATTATCCTC

Maize 2SSIIb gene
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Fig. 1 Identification of purified PAT recombinant
protein by SDS-PAGE
M. Protein Marker;

1—2. Purified recombinant PAT protein
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Fig. 2 Identification of recombinant PAT
protein by Western-blot
M. Protein Marker; 1. Purified recombinant PAT protein;

2. Lysis supernatant of pET28a under induction; 3. Blank control
Kl 4,
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Fig.3 Standard curve for the determination of

purified PAT using sandwich ELISA

10 000

In . shows the natural logarithm of

purified PAT concentrations
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Fig. 4 Results of non-transgenic bar maize samples
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M. DNA #5#E DL5000;1~2. % 3£ [8 £ % Btl76;
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8. T25;9. TC1507;10. AR I F oK 5 11, 25 X 1
12, BEREP E K =SSIIh W
13, dEHE L R K =SSIIh NS
Fig. 5 Amplification results of different maize types and
endogenous reference gene by PCR
M. 5 000 bp DNA ladder;1—2. GM maize Bt176;3. Btll;

4. GA21;5. MON832;6. MON810;7. NK603;8. T25;9. TC1507;
10. Non-GM maize; 11. Blank control; 12. Endogenous reference gene
2SSIIb of GM maize Bt176;13. Endogenous reference
gene 2SSIIbH of Non-GM maize
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