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, PCR , 25 uL 12 ul
, P1 (10 pmol/L), 2 pL P2 (0.2 umol/L),
4 uL (ssDNA) 12.5 uL  2xSuper Pfr Master
Mix (PCR ) 4.5 puL  ddH,0;
1 : 98 °C 3 min, 98 °C 10 s, 60 °C
1.1 30s, 75 °C 15 s, 30 s 72 °C
1.1.1 ssDNA ssDNA 5 min, 4 °C PCR
5'-TCAGTCGCTTCGCCGTCTCC TTC(N35) ,
GCACAAGAGGGAGACCCCAGAGGG-3/, 6 6
N35 35 , 82 nt 7 100 uL  1x10° CFU/mL
PCR P1: 5'-TCAGTCGCTTCGCCGTCT
CCTTC-3; P2: 5'-CCCTCTGGGGTCTCC , 6
CTCTTGTGC-3' ssDNA 1 h, 7
( ) 2 h,
1.1.2 30 min, s
(P, plecoglossicida) (Pseudomonas , 7
aeruginosa) (Escherichia coli) PCR ,
(Vibrio alginlyticus) (Vibrio harveyi) ,
(Edwardsiella tarda) 2
(Aeromonas hydrophila) 1.3
(2020) ,
LB R TSB 100 pL 2 pmol/L 95 °C
5 min, 4 °C 10 min, 100 puL
1.1.3 20x (pH 7.4, 100 mL): 5x10°* CFU/mL , ;
NaCl 5.844 g KCI 3.725 g Tris-HCI1 6.06 g , 100 puL 2x ,
MgCl,-6H,0 2.033 g , 100 mL , 100 uL  5x10* CFU/mL ,
pH 74, 2% 1x 3
; TE (pH 8.0, 100 mL): 28 °C 100 r/min 30 min 6 000 r/min
1 mol/L Tris-HCI 1 mL 0.5 mol/L EDTA 0.2 mL 5 min, 1x .,
, 100 mL, pH 8.0 100 pL 1x
1.2 SELEX , 95 °C 5 min,
100 pL 2 pmol/L ssDNA , 95 °C 15 000 r/min 10 min,
5 min, 4 °C 10 min , 1% ssDNA |,
10* CFU/mL 100 pL , 28 °C = ssDNA
100 r/min 2 h, 6 000 r/min - ssDNA
5 min, 200 puL 1x 1, 1.4
ssDNA, 6 000 r/min 1.3 ,
5 min , 100 pL  1x (
ssDNA 95 °C ) ,
5 min, 12 000 r/min 10 min,
, 1.5 K,y An
ssDNA ssDNA , 2x 10 pmol/L
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10 20 40 60 80 100 120 140 P<0.05 , P<0.01
200 250 300 nmol/L 100 pL
95 °C 5 min, 2
10min , 100 pL  5x10® CFU/mL 2.1
, ; 100 pL  2x 1 , 7 ,
100 uL  5x10° CFU/mL , 2 ,
3 1.3 , ,
ssDNA 7 707 2
= ssDNA - ssDNA 7
nmol/L, 15 , s
) , 5 #1 #2 #3 #4
, Zheng  (2015a) , #5) , #1 #2 7
Origin , JHA#5 6
hyperbl, 6 , #3
Y=A,* X/ (K¢tX), (D)
, Y , X ,
K A, F1 TR S U IR B o b
Tab.1 Quantity and proportion of high-frequency sequences
1.6 during selection
(2021) / / 1%
RNAstructure (http://rna.urmc. 1 84 993 2 0.002
rochester.edu/RNAstructureWeb/) s 2 99 493 89 0.089
DNA, , 3 62 576 105 0.168
, MaxExpect 4 85 100 111 0.130
5 87 527 143 0.163
L7 6 47 211 375 0.794
7 49918 489 0.980

1- s

F2 HHMREMEEIUREHR 15 EHFT

Tab.2 Top 15 high-frequency sequences of selection rounds and total numbers of occurrences

(5'~3)
1 #1 AGCGGGATGAGGGAGTAGGAGGGCCACAGTGGACT 85763 7
2 #2 AGCGGGATGAGGGAGTAGGAGGGCCACAGTGTACT 120 7
3 #4 AGCGGGATGAGGGAGTAGGAGGGCCACAGTAGACT 549 6
4 #5 AGCGGGATGAGGGAGTAGGAGGGCCACAGTGAACT 535 6
5 #13 AGCGGGATGAGGGAGTAGGAGGGCCACAATGGACT 519 6
6 #7 AGCGGGGATGAGGGAGTAGGAGGGCCACAGTGGACT 411 6
7 #28 AGCGGGATGAGGGAGTAGGAGGACCACAGTGGACT 387 6
8 #8 AGCGGGATGAGGGAGTAGGAGAGCCACAGTGGACT 370 6
9 #16 AGCGGGATGAGGGAGTAGGAAGGCCACAGTGGACT 352 6
10 #52 AGCGGGATGATGGAGTAGGAGGGCCACAGTGGACT 332 6
11 #3 AGCCGGGGTGGTCAGTAGGAGCA 331 6
12 #10 AGCGGGATGAGGGAGTAGAAGGGCCACAGTGGACT 273 6
13 #6 AGCGGGATGAGGGAGTAAGAGGGCCACAGTGGACT 270 6
14 #9 AAGCGGGATGAGGGAGTAGGAGGGCCACAGTGGACT 270 6
15 #18 AGCGGGATGAGGGGAGTAGGAGGGCCACAGTGGACT 247 6
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2.2 , #3 ,
H1 #2 #3 #4  #5)
(Pp), (Ah) 2.3 K,y Am
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Fig.1 Affinity and specificity of aptamers against P. plecoglossicida
: Pp: ; Ah: ; Va: ; Vh: ; Ec: ; Et: ; Pa: ;
* (P<0.01)
#3 BEBRERAMERBREMEOENEN K FAHEX
. RN Aw HASHS H1 #3H,
Tab.3  Affinity constants and maximum affinities of aptamers
against P. plecoglossicida 5 3 ,
K4/(nmol/L) Aw/(nmol/L)
#1 25.77+6.11 789.23+38.46 s
#2 7.14+1.86 1392.27+£58.03
#3 19.59+3.01 3012.50+£106.19
#4 83.22+22.45 1457.99+£171.32
#5 34.31+£8.76 1 070.91+£70.16 3
2.4 » 90%
5 1 ,
( 3) 4
9 9 4~5 9 )
, 6~26 ,
: ( , 10%
) ( 921 (
( 22 ) 5 2014, 2022),
3 b b
#1 #2 #5 s #3 #4
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Fig.2 Saturation curve of the affinity constant of each aptamer of P. plecoglossicida
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3
Fig.3 Simulant secondary structures of the aptamers

B4 ARESIE R = L R IR AR kR B R Ky 10~300 nmol/L (Savory et al, 2014;
T e ’ e Soundy et al, 2017; ,2022) ,
Tab.4 The numbers and sizes of the rings in secondary s Ky 10~
structures of aptamers and their affinity constants 60 nmol/L, (12.5+2.4) nmol/L (Du et al, 2022)
Ky/(nmol/L) > Kq

#1 5 6 8 8 9 10 25.776.11 5~110 nmol/L,
# 4 6 7 8 12 7.14+1.86 ; #2 ; Ky
43 4 6 7 7 22 19.59+3.01 (7.14+1.86) nmol/L, ,
#4 4 6 6 8 26 83.22422.45 >
#5 4 6 7 8 12 34.31+8.76 Am
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SELECTION OF APTAMERS OF PSEUDOMONAS PLECOGLOSSICIDA BY SELEX

LIN Xiao-Jun"? XU Jing', ZHENG Jiang"? ~YAN Qing-Pi',
FAN Yun-Ting', HUANG Jiang-Yuan'

(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)

GAO De-Ji!,

Abstract

Aptamer shows good application prospects in microbial detection due to many advantages such as high affinity and good

Pseudomonas plecoglossicida is the main pathogen of visceral white spot disease in large yellow croaker.

specificity. Five aptamers of P. plecoglossicida were selected from the high-frequency sequences by SELEX. The affinities
of the five aptamers towards P. plecoglossicida were more than 10 times those of the non-target bacteria (deromonas
hydrophila, Vibrio alginolyticus, Vibrio harveyi, Escherichia coli, Edwardsiella tarda and Pseudomonas aeruginosa),
which proved that the aptamers had good affinities and specificities. The affinity constants (K3) and maximum affinities
(An) of the five aptamers (#1, #2, #3, #4, #5) were determined, and their Ky were (25.77£6.11), (7.14£1.86), (19.59+£3.01),
(83.22422.45), (34.31£8.76) nmol/L, respectively, and their 4, were (789.23+38.46), (1 392.27+£58.03), (3 012.50+£106.19),
(1 457.99£171.32), and (1 070.91£70.16) nmol/L, respectively. Finally, the secondary structures of the aptamers were
analyzed. It was found that the binding ability of aptamer with its target was related mainly to the large and medium rings
in the secondary structure. The relative researches shall have important significance for the rapid detection of P.
plecoglossicida and the control of disease caused by the pathogen.

Key words Pseudomonas plecoglossicida; aptamer; affinity constant;

maximum affinity; secondary structure



