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Development of an aptamer/fluorescence dye PicoGreen-based
method for detection of fumonisin B;

Hailuan Gui", Qingri Jin", Yajun Zhang, Xiaodu Wang, Yongchun Yang, Chunyan Shao,
Changyong Cheng, Fangfang Wei, Yang Yang, Menghua Yang, and Houhui Song

College of Animal Science and Technology, Zhejiang A&F University, Lin’an 311300, Zhejiang, China

Abstract: Fumonisin B; (FB;) is a carcinogenic mycotoxin found in commodities such as corn and corn-originated
products. An aptamer-based method for detection of FB; was developed using the fluorescent dye PicoGreen, which can
recognize and bind double-stranded DNA. A peak fluorescence of PicoGreen was obtained in 15 min in the presence of FB,
aptamer, which formed a double-stranded hybridizer DNA with its complementary strand. The excitation and emission
wavelengths for PicoGreen detection were 480 nm and 520 nm, respectively. The sensitivity of this aptamer/PicoGreen-based
method was 0.1 pg/L. This method showed a good linearity for FB, concentration ranging from 0.1 to 1 pg/L. The entire
detection procedure for FB; could be completed within 40 min. No cross reactions were observed with any other
mycotoxins against aflatoxin Bj, ochratoxin A, citrinin and zearalenone, demonstrating high specificity towards FB,
aptamer. Agreement between commercial, antibody-based enzyme-linked immunosorbent assay (ELISA) kit and aptamer
method was excellent with a kappa value of 0.857. Taken together, this aptamer/PicoGreen-based method is more

cost-effective, time-saving and useful than ELISA for detection of FB;.

Keywords: fumonisin B}, aptamer, fluorescent dye, PicoGreen, detection
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Table 1 Oligonucleotides used in this study

Oligonucleotide Sequence (5'-3")

FB, aptamer AATCGCATTACCTTATACCAGCTTAT
TCAATTACGTCTGCACATACCAGCT
TATTCAATT

Seql AATTGAATAAGCTGGTATGTGCAGA
CGTAATTGAATAAGCTGGTATAAGG
TAATGCGATT

1.2 iR

PicoGreen DNA
pg DNA
1 000 DNA
FB, FB,
Seql
FB,
DNA DNA
PicoGreen
FB,  PU( D

1.3 PicoGreen il X §% ¥ B& B F2 i 5% 14
10 mmol/L Tris 120 mmol/L
NaCl 5 mmol/L KCI 20 mmol/L CaCl,(pH 8.5)
221 50 uL 10 nmol/L
50 pL 10 nmol/L Seql
95°C 5 min 10 min'*!
25°C 5 min"**
10 pL 10xPicoGreen
( 480 nm

520 nm)

1.4 PicoGreen iR 5% 5 DNA BB B4 1L
50 uL 50 puL Seql
a o 25°C 5 min

With FB,

B e i@zt aih

S

I n 3 *

Aptamer FB, Complementary strand PicoGreen

Without FB, %

1 PicoGreen Fii& Ee iR+ FB, By R IEE
Fig. 1 Schematic presentation of the PicoGreen/aptamer-
based method for detection of FB;.
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25 C 20 min 25 pL 20 nmol/L
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Fig. 2 Detection of PicoGreen fluorescence in the
presence of FB; aptamer hybridizer.
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Fig. 3 Determination of the optimal reaction time of
PicoGreen and double-stranded DNA. F, and F stand
for the fluorescence intensity with or without DNA.
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B4 FBHYREEREN
Fig. 4 Sensitivity test of the aptamer/PicoGreen-based method. (A) Sensitivity determination at FB, concentrations

ranging from 0.1 to 1 pg/L. (B) Standard curve plotted with F/F, against the concentration of FB,. F, and F stand for
the fluorescence intensity with or without FB;.
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2.4 ETRHEERAREENEEN FB,
A% I

FB, PicoGreen
FB,
FB; OTA ZEN
CTN AFB;
PicoGreen OTA ZEN CTN
AFB; FB,
(G FB,
FB,
Seql
PicoGreen DNA
Seql
DNA FB,

FB, OTA AFB; CTN  ZEN

25 ETHBRERABEAENES ELISA
RF & —BUE

ELISA
38
(2
10 pg/L 99%
Kappa 0.857 (
0 1 2 25 5 10 pg/l)
« 3

FB,

http://journals.im.ac.cn/cjben

5 1500 == CTN
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El5 ETFZERIEBRKS PicoGreen il FB, M5 5H
T4 36
Fig. 5 Specificity test of the aptamer/PicoGreen-based
method.

%2 ET ELISA MRBREERTTE M 4t
FBy A& ] B4 5] 1 28 b 47
Table 2 FB; recovery rate comparison of FB1 from
milk samples using the aptamer/PicoGreen- and
ELISA-based methods

FB, concentration (pg/L)

Recovery rate (%)

Spiked  Aptamer/ ELISA  Aptamer/ ELISA
(n=4)  PicoGreen PicoGreen
0 0 0 0 0
1.00 0.05 0.28 4.92 28.45
2.00 0.26 1.07 13.11 53.33
2.50 0.23 1.33 9.06 53.19
5.00 0.47 3.80 9.36 75.95
10.00 9.93 10.26 99.26 102.64
50.00 48.75 97.50
100.00 112.01 112.01

F 3 ETHREEBRARRAKWNES ELISA &
8y Kappa &

Table 3 Kappa value of the aptamer/PicoGreen-based
method and the commercial ELISA method

ELISA

Aptamer/PicoGreen Total
—+ —
+ 18 0 18
- 2 10 12
Total 20 10 30
Kappa value 0.857

+: positive; —: negative; n=4
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