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ABSTRACT: Objective To develop a method for the detection of common regulatory elements pCaMV35S and
tNOS in genetically modified plants by duplex real-time real-time fluorescence quantitative PCR. Methods The
specificity of the system was determined by amplifying multiple plant DNA, and the template DNA of genetically
modified cotton was diluted by 5 gradients to detect the limit of detection (LOD) and a standard curve was
established to determine the quantitative ability of this method, the sensitivity was determined by simulated
adulteration experiments. Results The results of the specificity test showed that the system had strong specificity

and could distinguish genetically modified plants and non-genetically modified plants containing the two regulatory
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elements. The LOD of this method for pCaMV35S gene was 1 ng, and tNOS was 10 ng. The amplification efficiency

of the standard curve established by this method was 96% and 87%, respectively, and r* was greater than 0.99. The

method had quantitative ability. Moreover, the relative sensitivity of the method up to 1%, which met the

requirements for the detection of genetically modified ingredients in the mixed samples. Conclusion The developed

duplex real-time fluorescence quantitative PCR method shows strong specificity and high sensitivity, and is capable

of high throughput, low cost and quantitative detection.
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Table 1 Primers and probe sequences for gPCR

FEH 24 FR JFH1(5°-3) B R/ op
#5314 GCCTCTGCCGACAGTGGT
pCaMV35S T4 AAGACGTGGTTGGAACGTCTTC 82

R4 FAM*-CAAAGATGGACCCCCACCCACG-"BHQ!
Fi5#51%): CATGTAATGCATGACGTTATTTATG
tNOS TU#5149: TTGTTTTCTATCGCGTATTAAATGT 165
H4F HEX-ATGGGTTTTTATGATTAGAGTCCCGCAA-"BHQI

1 FAM?, 6-RIETEE; "BHQI, ST VK I HPY; HEXC, NE-6-FRTeEEP,
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Eppendorf 5418R Centrifuge 1 il & 20 B U HL(EE E 3L
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Thermo Fisher Scientific /A F]); 7300plus ZH}%¢ ) PCR $7 1
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1.3 A E
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L] RSP A AR B, R oS b st = R AR AL
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K Nanodrop 2000c #%FREE [ 40 {UFE 260 nm (A,e) il
280 nm (Agso) G T I E A i TP 4R BT DNA (19 40 2 Fivk
B, DNA i E R Agso/Asgoo LR HEER AT FIXT IR Ry 4
I DNA B FHAAEFE i il 5
132 RZARA 5 R &

J2 AR 2R (B RFL 20 pL): TransStart Probe qPCR
SuperMix 10 pL, ETRWE I 1 uL, BWE 1 uL, FRAR
DNA 1 pL, #MK% 20 pL,

SN Z5MH: 94 °C 30 s, 1 AMEFR; 94 °C 5 s, 60 °C 31 s,
40 MIEIR, TERRRIGIFR K BFUIREEDEIE T o
133 43 Hik

PRI B AR B AR AR | AR R KA L JRSE AR
KE., FIRLRMAE, FIEEKR . e IEHEE K e
RN | ARG | AR B 0 S AR i SR R 0 4y
SIHEA TR (pCaMV35S-tNOS) 32 i 2 5 PCR Kiill, 431z

LRI 5 13 R Sk
1.3.4 A& FRIXEE

4 FE AR AEKE i DNA TR A SR MR BE 43014 100,
10, 1. 0.1, 0.01 ng/uL /) DNA FBR, #EAT XE S2m¢
I PCR K, 3B 12 SUERAGHIN 32 A ARG 3 R
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LA 10 4% DNA B RTECN AR, 162 9 {E (cycle
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2.1 DNA REILER

DNA ERZERWFE 2 FiRn, IBEUK DNA 4iFfE
1.6~2.1 Z[a], UiHHAEAS DNA #B8REE F TiZS2ht2¢ ¥¢ PCR
Pragel

F2 HefRMRNE CctE

Table 2 Ct values of detection for sample specificity

FE JIA X DNA /(ng/uL) A260 nn/A2s0 am cuft
pCaMV35S-FAM tNOS-HEX
= NA NA 36.86+0.45 0.00
A NA NA 36.88+0.32 0.00
FH 1 J5i k7 pCaMV35S+tNOS 132 1.99 26.47+0.30 25.39+1.45
A5k FE AR AE 110.7 1.62
A5 FE PR KRR 120.4 2.04 37.07£0.30
eEE R KR 92.2 1.72
LB arskinia 111.2 1.66 26.02+0.11 28.56£0.15
5 IL DR K FR 108.5 2.06 25.92:+0.02
L2 LS NISA 112.3 1.72 29.42+0.50 29.84+0.28
BN 115.3 2.06 36.30+£0.22
N 50.4 1.98 36.92+0.34
HAd 131.1 2.06 35.76£0.43
M3 122.1 2.04 37.06+0.39
S B 125.3 2.02

T NA FORANFAE; Ct BRI E 3R, -FOR R, TIH.
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Fig.1

Results of test for specificity

®3 FHEFRBEGHRENSER
Table 3 Results of the limits of detection test for genetically modified cotton

JEUHR U /(ng/uL) 100 10 1 0.1 0.01
pCaMV35S-FAM 26.05+0.12 30.04+0.20 33.39+0.13 36.16+0.25
Ctfi
tNOS-HEX 28.69+0.13 31.72+0.20 35.53+0.03
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Fig.2 Results of limits of detection test for the genetically modified
cotton (ng/puL)
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Table 4 Sensitivity test results of duplex real-time PCR method

HILRARAE T 2/ % 0.1 1 5 10
pCaMV35S-FAM 36.32+0.17 33.55+0.08 30.31+0.08 29.52+0.01
Ctfl
tNOS-HEX - 34.88+0.09 32.36+0.31 30.81+0.17
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