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Fig.1 Schematic diagram of detection of V. alginolyticus based on its competition and substitution reactions related to aptamer



(Vibrio alginolyticus)

2.2
1 s R
R 1.38; 50
500 CFU/mL R 1 240.84
2 456.18, ,
F1 AITHIEER
Tab.1 Results of feasibility experiment
J(CFU/mL)
0 6 1.38 0.29
50 6 1240.84 2.22
100 6 2456.18 2.70
2.3 MAP
2.3.1
2a
, 1~50 nmol/L ,
50 nmol/L ,
50 nmol/L
400
a
300+
5
P 200+
S
100
00 2|0 46 GIO 8I0 160 1éO 1‘I10 1(130

IREHRE/(nmol/L)

2

(a)

>

Fig.2 Effects of the concentration of fluorescent reporter probe (a) and incubation time (b) on fluorescence intensities
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Fig.3 Effects of the concentration of magnetic beads (a) and incubation time (b) on fluorescence intensities

Fig.4 The working curve and linear fitting curves for detection of V. alginolyticus based on the MAP detection complex
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alginolyticus by MAP detection complex
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Fig.5 Specificity of the detection of V. alginolyticus based on
the MAP complex
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DETECTION OF VIBRIO ALGINOLYTICUS BASED ON COMPETITION AND
SUBSTITUTION REACTIONS RELATED TO APTAMER

LIN Xiao-Jun"?*** ~ PENG Ying-Lin', YAN Qing-Pi', JIANG Xing-Long"?,
ZHOU Jian-Chuan', TANG Xue-Min®, FAN Yun-Ting', ZHENG Jiang"*°*

(1. Fisheries College of Jimei University, Xiamen 361021, China; 2. Engineering Research Center of the Modern Technology for Eel
Industry, Ministry of Education, Xiamen 361021, China; 3. Engineering Research Center of Aquaculture Breeding and Healthy of Fujian,
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Abstract Vibrio alginolyticus is an opportunistic pathogen with stronger pathogenicity in aquaculture. A new detection
method based on the competition and substitution reactions related to aptamer was developed for more sensitive and
efficient detection of the pathogen. A detection complex composed of magnetic bead, aptamer, and fluorescent reporter
probe (MAP detection complex) was designed and prepared at first. Because of the good affinity and specificity between
Vibrio alginolyticus and its aptamer, V. alginolyticus in the tested sample would compete for aptamer in the MAP detection
complex, and replace the fluorescent reporter probe bound with the aptamer. The concentration of the bacterium could be
reflected by the fluorescence intensity of the replaced fluorescent reporter probe, and thus the quantitative detection of V.
alginolyticus was realized. The results show that the present method could detect as low as to 1 CFU/mL of V. alginolyticus.
Moreover, the method had no cross-reaction with other common pathogenic microorganisms in aquaculture such as
Aeromonas hydrophila, Edwardsiella tarda, Vibrio harveyi, and Escherichia coli. Good linearity was found in the range of
1~20, 20~100 and 100~1000 CFU/mL of V. alginolyticus. The optimal preparation conditions of the MAP detection
complex were realized in the following procedures. The aptamer-fluorescent reporter probe (AP) complex of 50 nmol/L
was prepared by mixing 100 nmol/L aptamer with 100 nmol/L fluorescent reporter probe at the volume ratio of 1 © 1 for 30
min, and then the 50 nmol/L AP complex was mixed with 25 pg/mL magnetic bead at the volume ratio of 1 1 for 60 min
and the corresponding MAP detection complex was prepared. The detection of V. alginolyticus based on the competition
and substitution reactions related to the aptamer showed better sensitivity and specificity with a good application prospect.

Key words aptamer; Vibrio alginolyticus,

competition and substitution reactions; fluorescent reporter probe;

magnetic beads



