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S5 B ARG 7 12 | ik T A Y R e A I R DL K
B A BHE RN (PCRYZE T, ik 8 3k AR BE RS
12 W AE TR S (A 7R PR AR ST A I AR I L35
PRAF Z5 A 05 Z0 55 8 5 DT ME LA TG 2 7 3% 58 B8 3 P
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EXD & —Fft 4 W) SCHE i e e AR L i BRI 45 1 i 3k
1X10™ =1 X 10" AYRfHLSE R IR SCI%E . 76 i b 22 5
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HEV ) 1) B AR S5 A7 A 22 S AR T, 55 4, SELEX
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IR RS- B N S PR S U
B P i B3 55 % IR I R AR 4 F B SELEX
Fi AR AT A o R M A R B MR P R %
T SELEX AR B s A% R 3 Be AR i B 58 2 52 3]
WA B Tz K0 IR TE A A R BE 2 Ak
PR E P BRSPS SR Kk . HR,
] 0 A% T s 5 A 102 T 7K 7 s 5 B 3R R 1 T T
WA FR BB E R,

AT LA 2 [QOIR T Ry #E bR A SELEX AR
T e A5 T e AR S v R I U e 4 OO T 1 A%
P 3dh A I o A ot 5 AT AR GE P 0 A o A 9 A% TR
TC A 11 A S e 00 5 P R S ) P B AL DT Oy
IR T RAS DN R 9 47 4 AR SR B B O

1 MHE5RFE

1.1 #ay

WA 2k LGN (Vibrio harveyi) W Pa L 2k 1L
VR T Sl DO A % B 1Y) A B BB % vh A B AR B L S5
GT-V. harveyi 177, VBN (Vibrio alginolytic-
ws ) DN PG AR N VS 0 46 52 58 114 K s B0 R B 6% vh 43 B 15
2,45 R TOQZ01™ , g K S B il 78 (Aeromonas
hydrophila) F4E S BN H (Aeromonas veronii ) )
J VR T R IR AR Y K e B AR R g B AR

SEUR A - TS2 8] '8 O 7 B ( H A Nikon 24
A)) , ACSAria Il %t =0 40 Mo A% (& E BD 28 ), Nano
Drop one #f# & 43 V6 Y6 B 11 (3£ E Thermo A H]),
Mastercycler nexus gradient PCR {¥ (f# E Eppen-
dorf 22 7)) » AC2-4S1 A= W& 4 4 R 3 ESCO 2>
7)), Centrifuge 5417R & 0> #l (f% E Eppendorf 2%
A]) . Gel Doc XR+ &E R 2 48 (3¢ H BIO-RAD 24
A]) . DK-8D /K ¥ s (IR A 7)o 150 A4 Rk« 8% il %
FIZEFRIC MY #EER (36 Thermo 24 ) ; PCR 464k [l
e R & L e TR iR 3R &5 . DL2000 Marker, DL50 bp
Marker ( H A% TakaRa 2% &), W B2 2% vp £ & W
( Phosphate Buffer Saline, PBS): 2 mmol/L
KH,PO,, 10 mmol/L Na,HPO,, 137 mmol/L
NaCl,pH {EH 7.2,
1.2 A&
1.2.1 FEAE4 DNA X & (ssDNA Library) #= 5]
Py 8 3% AR

FH TR 3 T A5 32 4 BE ML LB DNA SCPE (ss-
DNA Library) 5| 4 Fl 2% B2 15 Pe 18 ¥ 2% $6 10 50 /A
SRV RO PR B A . BEALE IR 55 DNA
SO P A 25 A% TR B BE X il v ) 50 bp B BEAILAZ 1 IR
FE51 (N50) 1 3 1 [ 2 A% 1R ¥ 5144 0 (57 -
GACGCTTACTCAGGTGTGACTCG-N50-CGAA-
GGACGCAGAGAAGTCTC-3"), I Ji# 51 #) (For-
ward Primer, FP):5'-GACGCTTACTCAGGTGT-
GACTCG-3", F i 5 # (Reverse Primer, RP):5'-
GAGACTTCATCTGCGTCCTTCG-3', M, L Uif
1Y) 5" R0 & 52 H 9L E (6-carboxy-fluorescein
labeled FP,FAM-FP), F#51%) 6'3i 51 ¥ bric % &
¥) % (Biotin labeled RP,biotin-RP),
1.2.2 SELEX B AR ff i 4 5 B 2 5] v 2 KON 49
A B 1 AR

LR FESOER (FAM) bRic 9 B AL 5 5E DNA 3C



IAERZERFER,2021 £,37 %, % 2 8 Journal of Guangxi Academy of Sciences,2021,Vol.37 No.2

J 5 0 2 QB Y 005 5 45 6 % IR (Com) , 1) FH 3t 28
MR AT FAM 2 GE KM . 4 nmol A& 5 3C
T 1000 pL PBS L £ 92°C A8 M 10 min, 4R
J R A F vk 2 M 10 min 2 R SCE 5 4E K
IRAETEVK FIF A 254 1 h H PBS 22 vh i 250 75 Uk 3
UL B 5 HAE 92°C /K TP AR B 5 min, B0 70 B 15
2 505 4 RN 45 4 B9 ssDNA ¥ 2 B 15 2 Y ssD-
NA fE R AR 17 PCR 73, PCR 2 ¢ . il 28 %
94°C 2 min, ¥ 1§ 20 MFIF (94°C 1 min,60°C 30 s,
72°C 1 min) , & 4Ef 72°C 5 min, #f 100 pL 4% fiff 3%
MEFRCHAUKR B S PCR 471 i 13 19 BLEE DNA
IR TWEE 20 min, fHAEY R 54 # L MEWN
SERIE A B SUEE DNA 45 4 51 0% Bk 22 10 5 4 58 0
WCAEREYE 7 B % BB 2% B, B 1 mL PBS ¥ #E
s RIS TE B O N A 200 I NaOH (200 mmol/
L)V 2 1R 8 15 min, ARG 23 B 48 40 15 Rl
¥ s FH PCR 4l Ak md ig i 390 6 Imlie B 38 Wb 9 O 1)
ssDNA LR WA B & A ssDNA ST R % W H
TR 4R T EE ., 4R 0 L 13 B 1Y ssDNA SCHE
P18 AR S P A S R g, 7 RS 18 7 2 L 38 2B 4 SO
B0 4 TQ N B 19 45 G I T (] B 0 20 iy 4 1G9 T
ssDNA SCHE R F 4, 35 PBS 22 vh 0 Pk 2 br 240
i B
1.2.3 HBREBAKG 5] 547

Xof fie ZEARAT A% R 3 IC 4R 2 32E 47 T B I T L B
SE 4538 BLAR ) DNA JP51 . BARERAE R ff R & 48
) (A% R 35 AR B 22 PCR 919 1 dsDNA 5 ] 5 4t 4k
Je % H2 3 pMD18-T #k 44 I #% 4k 2 K 4 4T 78 DHb5«
o TR IR AR A AR LB B R R SR A (R i) b
BB AE 37°C 15 248 15 9% 1 7% 5 PR 100 A4~ 01 3% JF
A& 3 R 2 JHIN T 430 L 45 30 A% R 3 B A7 81 .
MFOLD ( http://mfold. rna. albany. edu/? q =
Mfold/DNA-Folding-Form) 7 £ F il 7 1€ 15 2| #% iR
T WA G s
1.2.4 48R iE B IR A 45 Avh 2 KON 89 4% b it
5T

A FH O =200 i R 43 A A TR T Ak 55 e 2 TGS A
MR & . AP M FAM X #8835 e 14
HEATAR I BRI TOE R A WK N 495 nm, & HT K
4 535 nm. F FAM bric A% 2 id B iR 5 0 4 [CIR
WA 256 AR5 R O =X A0 A AT 9 0 A . 7
AH R I8 K 9 Bl A T 98 AR 5 o AR AR A 5 5 55 14 BT A%
i 325 A 5 A A EC I T ) R S R S A . B

EERAEITT . FAM $5ic A9 8% 1R 38 BC 44 (200 nmol/L)
285 92°C 1H IR KW AR ME L VK S Mk Ab B, AR I 5 4
IR 4C4EA 1 hIFES R3O HEZEVE 3 Ik,
FFIRAIH#E 500 L PBS v, fiff FH i =X 40 B AN 2 47 28
R, FFRZH 3t 4 41,5 B84 1 (Conl) & FAM #1ic
Y JE 4 S MR B 2 (200 nmol /L) 1 2 FC R 5 14 095
454 AL 2 (Con2) & FAM Fric (4% IR i /&
(200 nmol/L) Fl % ¥ 9K B () 0% & 45 &5 x4l 3
(Con3d) J& FAM Fric i) #% R 1 i #4 (200 nmol/L) I
REK S B T 456 M IR 4 (Cond) & FAM
FRAC 04 % 2 3 TC A (200 nmol /L) A4k KA 50 i B 1Y
WEEE., BIRNMNHMIITESR.

1.2.5 ABRIE BAK GG a0 AP 5 AT

TE 96 Lt P 2 A A BE A4 9 40 i ( Grouper
spleen cell line,GS),28°CH 3% 18 h, RI5 ¥ i&
et 1< 7 40t 15 7% 56 b 73 B 2 O TR ¥k B (0, 100, 500,
1 000 nmol/L) . H A [ v B 1 % 2 35 I 44 43 1l 5
GS YT 28°C 4 1F T H 48 h. xF 41 My ¥ 17 6 B2 W
2= A, SRIETELAFLTINA 10 pL CCK-8 M, &
I E 4 h )5 A AR AR 450 nm (1 OGOk
G 0 200 F G 1 DA A 5 R AR R B OE R GS 4
MAE Ry 0 R A 3 AP AT 5556 . K75 A WO AR
AWTF AR (DL 5 4 4109 40 Hl 77 15 2R (Survival
Rate,SR)M,

SR (%) = OD 5 (2K 4H) /0D 5, (K FR41) X
100% , (D
1.2.6  HBA & LR 09 Je AT 0 T 5 A7

0y 2 G 9IK B FH JBR R AR B 10 min, B0 9T
i/ 500 pL PBS A W ¥E 3 K, A5 5 FAM #rid
B 4% R 3 LA (200 nmol /1D FE 4°CIEE 1 ho ARG &
DB 3 WL IFRAITE 500 L PBS A, i i i =8
YA AT 2 YEAG I % AL N LR 2H (Test) . X IR
A FAM #Ric B 200 nmol/L R i L & (Con) 5 &
ZREEE LA P S A RINE T F 45 5. B R
it s A EE .

1.2.7 ¥4t H %

R Excel 2010 K SPSS 26 %14 47 54 4 31
KEit . RAAESE T K5 KK HEK. P<0.05
FRREFRAGIFE L,

2 HRE5SMH

2.1 SELEX #ARGEBERNMENEREZEIE
fig 4
Fifi 25 i VE 48 B0 (3 10 #8) 89 00, ssDNA SCJ% ) 4
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S T (B D = 5 9 581 ssDNA U X
M AE TGN PR M & R i . I XT 26 10 %8
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* % P<{0.01 means extremely significant, and NS indicates
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no significant
B 1 BT SELEX A ff i e 2k [C oI % 1% BRI 4
Fig. 1  Screening of aptamers for V. harveyi based on
systematic evolution of ligands by exponential enrichment

(SELEX ) technology
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Table 1 Nucleotide sequence of aptamer
% .
RIS prmsl
A Nucleotide sequences
ptamer
5-GACGCTTACTCAGGTGTGACTCGTTACTAC-
H10 CTCTGTAAGTCCGTCTTGCTTCTTTCTAAGAA-
GTGGTGTGTCTCGAAGGACGCAGATGAAGTC-
TC-3'
5-GACGCTTACTCAGGTGTGACTCGTGTAATG-
H13 GGGGGGCTGGAAGGGGTTTGTGTTGGTTTGG-
TCGGAAGTTCCACGAAGGACGCAGATGAAGTC-
TC-3'

2,2 HEREEM HIOF1 HI3 M- RKEHMTN S
T

RS IE AR H10 A1 H13 (9 — 9045 /) ¥ Be 8 B
BOIRR S A ) ZE A5 (1 2) , H H10 A9+ 7 8 A fR
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Secondary structures prediction of aptamers H10 and H13
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2.3 ZERIEEME H10 1 H13 B4 RMES JEPT R B By e O E L, IR B T 4 AN R
o8 P O X A0 R A %o 9 5 AT A A% R 3 L AR H10 (Conl,Con2,Con3,Con4) , % B &% 2 & AL /& H10 A1

A HI3 A AT R (] 3D, 45 R R, SC 2 H13 REUS e S M 1R 45 5 i A [CI TR

rhnG A QO P 43 ) 5 % R G I MR H10 A H13 R &

10004  HIORGHESHLE & b4 *x 2400 HISHKRILGAST
=] Analysis of H10 specific binding A Analysis of H13 specific binding *%
@ 02000
©v v
w800 g
z i = 1600
55 0007 ﬁf‘élzoo—
#& g ) o
3 S 8004
S 400 it
2 2
g S 4007
o =
2 200- 2%
= Conl Con2 Con3 Cond  HIO- Conl  Con2 Con3 Con4  HI3-
i V.harveyi
e fSamples V.harveyi B b Samples a4

Conl.Con2,Con3 Fl Cond F/Rk FAM #ric il 45 5 M L 1 B (200 nmol/ L) 43415 W 4 FC 9B i o 9K BT L 1 /K A= BP i L 4
AW E L A5« » P<<0.01 RREFHEE
Conl,Con2,Con3.and Con4 denote the FAM-labeled non-specific initiatial library (200 nmol/L) bound with V. harveyi ,
V.alginolyticus sA. hydrophila and A. veronii ,respectively. * * P<C0.01 means extremely significant
Pl 3 i o 2 M ARG Y0 A R 35 A H1O T HL3 X iy £ R 3 B £ 3531
Fig.3 Detecting the recognition of aptamers H10 and H13 to V. harveyi by Flow cytometry

2.4 HERIEEE H10 70 HI13 MRS O 1 000 nmol/L B, 5256 20 40 i i 77 15 R ¥ 8 T 99 %

PR TE B i H10 F1 H13 P40 M 8 OGS ge I FL ST 50 20 40 M A7 0% 32 15 0 FR 4 400 i G b 35 1k 22 5
S5 R (B 4) AN]R8 1A 5 40 B s 7 (K 5), F W R BRI B /& H10, H13 JC B 5 9 20 it 7%
48 hJ&, 5% B 41 (0 nmol/LD M L, A MBS IEH . Mk, 3 55 I iy iR 38 A% 9 305 e 4 TG 400 Jf 25 1 1) BF 9 45
TCWTRAEAE . 4% R BL iR H10 A1 H13 AyMe ey —5 e,

0 nmol/L 100 nmol/L 500 nmol/L 1000 nmol/L

HI10 BRSS

P 4 S [ e R A A A O TG A OB 7 A N B DL B 45 2R

Fig. 4 Light microscopy results after incubating with aptamers of different concentrations
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Fig.5 Survival rate of cells incubated with aptamers of different concentrations
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o
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Con was FAM-labeled non-specific initial library (200 nmol/L) bound with V. harveyi; * % P<(0.01 means extremely sig-
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Fig. 6
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W 2 TC T 2 6 5 B R 68 65 A B £ % I 4 K
S K SR B ) I 3 R R — , H T R B R
i B R R R TR A R R T e A TR
VK S5 D A A B T R 8 S ST A i A I
ST 1 ERe A D 2 T A R B R 55 AT R Gt
5%, I IF Kt B T 3 vk iy R s A I R e A
BUIE T RE T Al B A B TR A8 I K 3R BE v G 4
RO TA 1Y 6 3

H AT, C I8 17— S0 7K AR i B A 0 1) o S
PERZOE B R A5V B (Vibrio alginolytic-

Target molecule characterization of aptamers H10 and H13 on the surface of V. harveyi

us)"2H B IR E (Vibrio vulnificus YL W TR
(Salmonella typhimurium )™, G I 68 6% J5 9 28 30
69 B ( Trachinotus ovatus nervous necrosis vi-
rus) ™, 9 2 P I PR T I RE 9 B ( Viral hemor-
rhagic septicemia virus) %!, 48 B8 BT % 95 3 (Soft-
shelled turtle iridovirus)™*", 75 5 47 B £0 0 22 35 5C A
% 8 (Red spotted grouper nervous necrosis vi-
rus) 2 R BE 50RO B (hirame rhabdovirus)™,
f1 B f 0T F % FF ( Singapore grouper iridovir-
us) O B A8 IR iy I B (Salmonella typhimuri-
wm )P0 A YR SELEX R 1R S A sk A
B R AL o DR HORE S T[] 90 J5 1 S 3 o 3 A7 A% I i T A 1)
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[iiu i ot Gl ) NN T 3T = S W
() SELEX % A i 16 56 50R 2 502 3 A A, 3k i
A5 17 2 1o AR S L) ) IO ) A R T TR A ) U T
FRTE, BN, Liang 2™ 25t £ 35 35 #09 R &
T, Fie AR AT 10 S M YN RS 9 2 S U 40 A 1) A%
PR L AL 1 Yu S5 AT 11 58 9 SELEX fif
FREARAS T 45 5 TR0 A BRE R0 R 7 A TR O A
FEARTIFFE o LA 2 FC IR B8 0% B ok #0 b 1017 4% PR 135 T
BT 3k L 454 ia FH SELEX R ®EPE 43 88 3R L3
AN A S L 20t 9 00 1k 3RS BE 08 A b L OR
TR e A FC 9T 35 B ARG P 4% ssDNA 4% iR 3 it
& H10 A1 H13, B 5 — 2456 100 43 B 6 B H10
H13 4 BE 5 T8 Wi 5 52 2 1 2R 3R 45 4, i HL % R B
Bo & H10 F1 H13 X w4 4 [N 3 35 5o 50 4 5
PEZE A RE S (3, IF Hoxh 4 i 63 &I 7E F (| 4)
D5 R B A% R TE AR H10 AT H13 XA 4 [
S AT 2 THT 1) 7 1 2 oA S 1 B AR 11 AE DG 254 ([
6) . PERE A% R S B A RE 0 FE g M o SR RE L
I EE G UK AR AR T B K AR e
FRAGYT B0 W &2 % 1 = S 4l My, kT 5 0 ) T K 2k
RSP A A gE AT L B AT, R R A% R 5
PRI BR ] S5k 2 — A AR B i . SR, 5 i 31 i
AR AZ 3 T A% T R i 4 5 | 400 e 9 A6 A% AT R T 41 i 2
A 3 F T LR S S 6 T R PR G AE RO B T L A
D LS A T A A 1 R R S M R R ) S5 1 % 1R
J7 91 45 05 5 8 5 AT 43 AT 48 7 o 30k 00 AR A R A T
TRZE Y BRI A R A | AR A 5 T A R 5 T A4 A T
Wik o e b B B

W% I 33 HE AR R Y 1 A% R 4 AR BE L LA i S
PR R AR G R R R Tk L R S B
SERAEYE B AT PE L 5 T ORIk A 8 L AR (R
J R E S 2 AN TR A R S AR R ) A2 5k
A LRI AN AR T TR I N T e B R
YIRS WT B 1) 25 10 T 2 0 20 1 T i e A 4 2 A Bl o
AU B ZE B R R 3 A R 1%
o R S T SR DA 2 1 e A e R A
FoAR T JE P A IR B R B2 . Li
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Selection and Identification of Aptamers Specifically Recogniz-
ing Pathogenic Vibrio harveyi Isolated from Cultured Golden
Pompano (Trachinotus ovatus)

YU Qing',LIU Mingzhu',LI Mengmeng”, HUANG Shuaishuai'® XU Fenggiao' , L1 Pengfei'”
(1. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynthesis Chemistry, Guangxi Engineering Re-
search Center for Fishery Major Diseases Control and Efficient Healthy Breeding Industrial Technology,Guangxi Academy of Sci-
ences » Nanning » Guangxi, 530007, China; 2. College of Life Science, Henan Normal University. Xinxiang, Henan, 453007, China;
3. Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation, College of Marine Sciences, Beibu Gulf University,
Qinzhou, Guangxi, 535011, China)

Abstract: Vibrio harveyi is one of the main pathogenic bacteria that are common in marine aquaculture ani-
mals,which seriously endangers the healthy and sustainable development of the aquaculture industry in the

coastal areas of South China. Systematic research on the rapid detection and diagnosis technology and antibac-
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terial technology against V. harveyi, and the development of rapid detection kits and antibacterial products
with market development potential are extremely important to control the harm of V. harveyi. This study
took V. harveyi as the target and used the Systematic Evolution of Ligands by Exponential Enrichment
(SELEX) technology to screen for aptamers that specifically recognize V. harveyi, and systematically study
the properties of aptamers. The results showed that the selected aptamers H10 and H13 could recognize tar-
get V. harveyi with high specificity and affinity without cytotoxicity. The target properties analysis results
showed that the targets of aptamers H10 and H13 might be cell membrane proteins or membrane proteins re-
lated components. The ssDNA aptamers H10 and H13 selected by SELEX technology have high specificity
and affinity targeting V. harveyi , which could be used to develop the rapid detection technology against V.
harveyi with convenient operation and high sensitivity.

Key words:aquaculture,Vibrio harveyi ,aptamer,high specificity,rapid detection assay
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