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Ultra-Sensitive Detection of Genetically Modified Ingredients in Rice-Derived Products Using Real-Time PCR with

Locked Nucleic Acid TagMan Probe
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Abstract: This study aimed to establish a specific and ultra-sensitive detection method for trace genetically modified (GMO)
ingredients in rice-derived products. In this study, the CaM V35S promoter, NOS terminator and Cryl4 gene included in the
industrial standard for screening the GM components of rice were selected as the targets. By substituting a few nucleotides
of the TagMan probe with locked nucleic acid (LNA) nucleotide and comparing the performances of these LNA-7agMan
probes in real-time PCR (RT-qPCR), a novel real-time PCR method based on LNA-7agMan probe for the above genes and
gene elements was established with high specificity. Compared to the conventional RT-PCR with 7agMan probe, this RT-
PCR with LAN-7agman probe was much more sensitive, had lower limit of detection (LOD) (0.001% by mass) and 1-3 less
Ct value cycles except for CrylA4. This reported new PCR method can be applied for the detection of trace GM components
in rice-derived products that could not be detected with the conventional RT-PCR probe.
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Table2 Comparative Ct values of real-time PCR with LNA-7agMan
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Table3  Specificity evaluation of LNA-7agMan probe- real-time PCR
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Table4 Limit of detection of LNA-7zgMan probe real-time PCR
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<
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0

A.30 ngFt#+8 DNA; B.3 ngFl#8 DNA: C.300 pgFl4:8 DNA,
E1 CaMV35SEE LNA-TagMan$i 5L it 52 6P CRIG T KR 3 52 B 3%
Fig.1  Limit of detection of CaMV'35S gene with LNA-TagMan probe
real-time PCR
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A. 30 ngFl4:8 DNA; B. 3 ng®}-8 DNA; C. 300 pgF}-8 DNA;
D. 30 pgf}8 DNA; E. 3 pgfl+8 DNA; F. 0.3 pgfl+8 DNA.
B2 NOSEFLNA-TagMangRh sty 586 PCRAS D K IR 2 52 Bl
Fig.2  Limit of detection of NOS gene with LNA-7agMan probe real-time PCR
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S 1x107"
= 1X1072 )
1X1073 / vV
1X107% 7

0o 5 10 15 2IO 25 3IO 35 40

TEFREL
A. 30 ng#}5:8 DNA; B. 3 ngkl3:8 DNA; C. 300 pgkl
F8 DNA; D. 30 pg#li:8 DNA; E. 3 pgf}li:8 DNA.
E3  Cryl4&BELNA-TagMan#z £t 550 5L PCRAS TR 3 5 3%
Fig.3  Limit of detection of CrylA4 gene with LNA-TagMan probe real-
time PCR
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i, 29, 359 R YR AEMRFIVLIE KRR 6 AN FE
2 FhSE R EPCRA Y (55, HCHEE33.12~38.892
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Table 5  Ct values of rice-derived products detected with LNA-TagMan
probe and conventional 7agMan probe real-time PCR
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Kl 26.69 37.02
K2 2708 3761 844 MT5 I3 3542
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HEHE K 30.11
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MFERH 2581 39.07
Krkh 2603 3889 34.17 36.76 33.00
kR 2619 3879 3791 36.07 3573
v v 2838 3163 3.12 33.98 30.14*
TR A 205 3850 35.09 35.08 34.95*
THAL 25.18 3861
3 W w

H AT, B3 K i &5 0 T SRR 246 35 R
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