52 5 Vol.52, No.5
2021 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2021

(Vibrio anguillarum)

%k
1,2,3,4 1 1 1,2,3 1,2
1 1 2
(1. 361021; 2. 361021; 3.
361021; 4. 350308)
Margalef Shannon-Wiener Pielou
Berger-Parker , (Vibrio anguillarum)
; (IRI) , IRI 5
IRI 7 ,
Q939; S917.1 doi: 10.11693/hyhz20210100027
(Systematic Evolution of Ligands by Exponential ,
Enrichment), SELEX R ,
(Ellington et al, , ,
1990)
(Hamula et al, 2011, , 2015; Yazdian-Robati , ,
et al, 2017; Liu et al, 2020) SELEX , ,
, ( , 2014),
* ,2018J01455 , RE201808 , RE202104 ;
, DF201901 ;

TMKIJZ1909 , , E-mail: xujing396@163.com
: R R , E-mail: zhengjiang618@163.com
:2021-01-31, :2021-04-20



1316 52
, ; (6)
El 15 s
, 13 , 1 2 3 45 6 79
(Vibrio anguillarum) 11 12 13 14 15 PCR ,
Mohamad et al, 2019), ( )
(Tang et al, 2013; Zheng et al, 2015; Yu et al, ;
2019; Sadsri et al, 2020), , ,
> 1.2
’ ( )a
(%o)=(
13 / )x100=(
, / )x100,
13 >
, (IRT)
> 1.3
IRI 7 (2018) (2020) ,
1 .
Margalef F=(S-1) / InN, @))]
1.1 . s
Shannon-Wiener H'= —ZHE nP, (2)
SELEX ’ () Pielou J=H'/InS, 3)
. 5. TCAGTCGCTTCGCCGTCTCC Berger-Parker D=Nax/No, - (4)
TTC(N35)GCACAAGAG GGAGACCCCAGAGGG-3/, . S . N
30 min—2 h, N: Nmax 5 Nt
;(3) ,
, S , N
) ) Ni l
; (4) : , i ,P;=N;/
PCR 5 N, Nmax ) Nt
, PCR

; (9 1 ),

Primer 6.0



5 : (Vibrio anguillarum)

1317

14

(Index of relative importance, IRI),

( , 2010;
,2018) 1IRI

, 2017;

2016; ,2017;
S IRI = (N+W)xFx10 000 (
, 2019), , N

4

13 ,

13 13

82 nt R R

N, IRI ,

N, IRI

NxFx10 000 (
, 2007; , 2013; , 2018), IRI

IRI =

: 100<IRI<500 |,
: 10=<IRI<100
, I<IRI<10

IRI=500

IRI<I

1.5
RNA structure
edu/RNAstructureWeb/) ,
DNA, ,
R MaxExpect

(http://rna.urmc.rochester.

2.1

2) , 4 5 ,

30

25¢

20+

151

10

SR

1 2 3 4 5 6 7 9 11 12 13 14 15

Fig.1 Changes of high frequency sequences in the species
during the selection

140
120
1.00
0.80F
0.60f

PRI BIS E(%)

% 0.40f
s
6 0.201

0.00

1 2 3 4 5 6 7 9 11 12 13 14 15
[iopristite

2

Fig.2 The proportion changes of high frequency sequence in
the total sequence during the selection

2.2
Shannon-Wiener
( 1 2)
b 4 9
) 6
Pielou
3 , 6



1318 52

b b 6 b
b b b
b b b b
bl
9 9 b
R 3
7.00 120
o 600F . 1000 & .
I S Y [ TR R S
%& 5.00 - Q ﬁ 0.80} ‘ " * '0--4.......4.._.
8 L H B »>.. i M
4.00 ; g o e o
# Ay 0 060f
@ 3.00f ; Y - A
g H egpanenens PO 3 040l
5 200F o H 2
s .. “ o
1.00F g 0.20}
000 1 1 1 1 1 1 1 ) 000 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
ikt b
- 3.00 1.00-
% 5 090F o Pe -
u] L * = 4 L
:% 2.50 O-,Q . . ﬁ 0.801} ...... P 2R
?Vi | - = e o070l ¢ pa— Pt
) 2.00 RSP ﬁ oeol ¢ i} .
g 1500 « g 050} L
S Lol u 4 5 040} ¢
s " ¥ £ 0.30f
=
S 050} 2 020
& m 0.10f
0.00 0.00
0 2 4 6 8 10 12 14 16 0 2 4 6 10 12 14 16
i v 5
3 Margalef Shannon-Wiener Pielou Berger-Parker

Fig.3 Changes of the Margalef richness index, Shannon-Wiener diversity index, Pielou evenness index, and Berger-Parker
dominance index during the selection

2.3 , ,
13 79 IRI 7 (H5
(IRI) , 1 IRI H1 H6 HI2 HI7 H28 H21)
, (IRI= , 7
500) (100 < IRI<500) (10= ( )
IRI<100) (1=<IRI<10) (IRI<1) 2.4
, 1, 7 (H5 HI1
1.27%, H6 HI2 H17 H28 H21)
, 8.86% ( 4, ,
18.99%  69.62% , IRI 8 , 2
707.25, 9 : ,
—6 , 5—25 ,
1 ,
, ( 5—8 ) ( 9—13
) ( 17 )

IRI ,



(Vibrio anguillarum) 1319

x1 SHFIHENERZERERRESE

Tab.1 Index of relative importance of high frequency sequences and their classification

(IRI)
1 HS5 8707.25
1 Hl 455.01
7 H6 HI12 HI17 H21 H25 H28 H32 12.13—31.90
15 H2 H3 H4 H7 H8 HY9 HI10 HII 112—5.97

HI3 HI14 HI15 H26 H33 H38 H42
H16 HI18 HI19 H22—H24 H27 H29
55 —H31 H35—H37 H39—H41 H43— 0.37—0.93
HS81

Fig.4 Secondary structures of the aptamers

x2 BEREBKFYIN IRIMERE ZREMDIRMEENKR/)N

Tab.2 Values of index of relative importance of aptamers and the numbers and sizes of their rings in their secondary structures

IRI
H5 8707.25 3 6 10 17
H1 455.01 5 5 7 7 7 10
Heo 31.90 3 6 9 10
HI12 27.99 2 9 10
H17 25.19 6 6 6 7 8 10 19
H28 15.67 3 10 13 25
H21 15.11 4 6 8 12 19
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STUDY ON EVOLUTIONARY DIVERSITY OF SEQUENCES WITH HIGH FREQUENCY
DURING SELECTION OF APTAMERS AGAINST VIBRIO ANGUILLARUM

XU Jing"*** LIU Hui-Min', LIN Xiao-Jun', ZHENG Jiang"*?, JIANG Xing-Long"?,
YAN Qing-Pi', FAN Yun-Ting', TANG Xue-Min’
(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,
Xiamen 361021, China; 4. Fujian Province Key Laboratory of Special Aquatic Formula Feed, Fuging 350308, China)

Abstract Aptamers are oligonucleotides in high affinity to target compounds selected from random oligonucleotide
libraries by molecular evolutionary techniques. It is of great significance to study the diversity of those sequences with
high frequency in the selection evolution for improving the selection efficiency and understanding the evolutionary rules of
aptamers. The Margalef richness index, Shannon-Wiener diversity index, Pielou evenness index, and Berger-Parker
dominance index were applied to explore the evolution diversity of the high-frequency sequences obtained from the
selection of the aptamers against Vibrio anguillarum. The results show that the numbers of the high-frequency sequences
species, and their richness, diversity, dominance, and evenness index fluctuated drastically in the first six selection rounds,
and the evenness index declined gradually and other items increased gradually after the 6th selection round, suggesting that
the highly competitive sequences gradually occupied the advantage in the selection competition, and their species and
numbers kept increasing. The index of relative importance (IRI) was used to calculate and analyze the high-frequency
sequences. According to the IRI value, the high-frequency sequences could be divided into five types: dominant, important,
common, general, and rare sequences. The first three types were relatively dominant in the selection evolution. Finally, the
secondary structures of seven aptamers with high IRI values were predicted, and found that their secondary structures were
composed of the rings with different sizes and numbers. The size and number of these rings could be related to their
binding sites. These findings are of great significance for disease control and aptamer selection of Vibrio anguillarum.

Key words aptamer; high-frequency sequence; Vibrio anguillarum; diversity; index of relative importance;

evolution



