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ETRZBEEREN PCRIERN A EMNARERER

v 1,2 N 1 ; 1 o 1 1 1 3 w1

WEFEC, RO, BRAM, MBS, IR, R, MERT, AL

1. SEHERACTE b B AR E T TR0, REA il RS A SIS SRR, BERERFKTERE,
& JEI] 361021;

2. TARMEEA YR IR A BRAFE], T4 M 510000

3. BIIMHERERHEARA R, HEd HEi 361021

~\
o

FE: % iIlE (Mbrio alginolyticus)sr i), B2, ZFEE, JE/K = IR F W80 B, T 6 e I e
AT PR 14 TR S L 5 TR O R A SRR A RS LA, RO LA R R AR S, ERE A R
YR RBUE T B R AL A SCR IR E B AR 38 B R i 2 7= 9, 254 . VR . i . PCR 73
VLR e VR A5 A0 B, S BRI TRT AT T R S o 5 SRR B, A T O 5 7 A S o Y o oI A B L R B A T
AU PR S, 3 AR 7 ) o B B AR R BR S 10° efw/mL, i %o HE G B ARG I R BR A 107 cfu/mL,
33 T 0o s o I TR % G RO T P G I T BR B AT 35 3 10 cfu/mL., %07 0 I S N B B B 1Y S Fe v, JR Rt

i DX 73 IR 5 e 2 ERIC A 25 K™ 6 UL D, /K™ 3 ARSI PP s 1 B o B T G5 o

K BRRERR; A EINE; PCR; Kik; A&l
FE S-S S947; Q939.9 WRAFRERS: A

eI (Vibrio alginolyticus) & — Fh 55 14 2L
R, AR R I 2, RN A &
KA R 2z — 2 & F il Mk A4,
Je— R A FIKAE S 36 R R . B AR K
TEFEFE ML IE BB R AL TR e, WA ity
BT T A R ST AE R A B R A
KIGEMEY he R IRIE, i, 5% EE W,
A T A A I S E A 3 5 U0
SR, TR R L | RS PRI
R, ARV ORE 5 A 0 I RORE R AR # AH 11,
R, A% S0 Y — S T 53k o 3 I T ) ) 4
SE BRI AR BRI,

18 FC AR 2 F1 F SELEX (systematic evolution of
ligands by exponential enrichment)F; R, BI45%0E

Wis HEA: 2018-6-17; 1&iT HEA: 2018-07-20.

XEHS: 1005-8737-(2019)02-0391-06

BRI RGERECEOR, Tt Hh X 48 HAs B A
B R AR SR SER MR o T U Ak
JrsE] . BEEE T HUARRTUNKR, T
AR Hepe AR o Pkl PR, A G E A
AR L P A I T 5 HRTE A A DR o (A A6
JTERR ISR TR IR IE BC R AT AR L IS, FEXT
MSCHRICHEA TR AR id 5L A L
P BUK RIS B A 2 R S5 A R, DRI HC A T 2
RS MRARIC R R MR, R, X RS Bl A
PEAT AR IS R R IGIN 7 A AR, ol H 1 52 1]
B il o

AR SO TR SL T — 5 T A% R 3 S 1A Y 0 5
PRIC BRI B AR, ARS8 E 1A A o 2 R 57
PE5 PCR WY REUVEAZE &, T8 5 38 BC A ARy 7

EEWE: EFHFHEARLEXE/RIET H(14PYY050SF03); A4S AARRIAELA T H (2018J01455); M@HHILIC I H AR M EFH T
FEWF 5T Hp o0 R 3, 42 100 H (RE201808); K 2% A AT Ak Y1l 2k 31 %1 300 H (201710390021, 201810390073, 20181xj025,

20181xj058, 20181xj066, 20181xj067).
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S5 BUE R HAR, FFH PCR BN @ B #E47
P3G, ORIE BCAR AR BIE =, fe i il o B Pkok
A3 2R AR5, AT S B L H AR ——F
BEIIUER ) PR AN

1 HR5HE

1.1 HMEETFELE

%P (Mibrio alginolyticus) . & 4k [G R 4
(Vibrio harveryi). &K< HJifi [ (Aeromonas hy-
drophila) . iR4fiZ f4E [T (Edwardsiella tarda) i
BRI R A ) S = AL

KIGEW MR BUSHER T 808 %,
6000 r/min Z.0> 5 min, 5 W, BHIMAS 6%H
M) A= BRER K T 62.5°C /K 1 h, B0 a4 B K
PRI 3 IR, T 2xE5 BB (pH 7.4, 7 0.1 mol/L
NaCl, 5 mmol/L KCI, 50 mmol/L Tris-HCI, 1 mmol/L
MgCly) B 17 B ULIE, SR 54 I 1 B s e 25 A1 L IR
FEH
1.2 ERERETGE Y59

T PEC AR 7 356 7™ 400 2 7 30 LA R0 i e I R Sy A
Hix, &t 15 # SELEX ffiikik15#) PCR =4,
B 2 AL IR E B TR AW, Hod (38 e R
JEN 66~107 M HEESERFIRT I AR
JH A A% P 3 T A o 38 33 P 4R 0 o 7= 4 1 4 7
B RN A8 E S5 AR AR — 4% S5 T R )T 4
82nt)" HJFF K 5-TCAGTCGCTTCGCCGT

CTCCTTCTGCAGGGCCAGAACAGGGGGAAGG
CACAAGAGGGAGCACAAGAGGGAGACCCCA

GAGGG-3', Wisiialy T RIZ i 2 5 51 W45 & i [
FETF

514 P1: 5'-TCAGTCGCTTCGCCGTCTCCT
TC-3'

514 P2: 5'-CCCTCTGGGGTCTCCCTCTTG
TGC-3'

SRR G D E 5 B i i A T AR A FlG
A%, PCR H1/#) DreamTaq DNA & Fllk) [1 Fermentas
/), ANTP Il H Generay Biotech /A ), DNA marker
W B RRA ARG R R, BRI A TR
FHE ) TRABRA A,
1.3 3&E B A B30 5&E B 4 0 35 7= 490 X K 4 op s e 5
B A TR 31 46 )

ghE s UK E A 10 umol/L JEFCAA 5 pL =L

WERCRTEE =8 5 ul, H 2x45 A5G RS
100 pL, 95°C7Z54E 5 min, 7K¥% 10 min J5, Zr510
ATFIAE S 100 pL AN [ BE 19 1 B 100 L
H, FHEEE 100 r/min #EIR 45 A 30 min, W] 5
—25H, R S uL ddH,O fREE Bk, EE L

YEU: a5 LG, 6000 r/min B0 5 min,
g L, ULYERR A A B DU S A A 0 aE A,
SRIG VR TTIE 6 Ko BRIRBER, WILEMA 1x
SiEZ P 500 pL, AMRAIE, BB
FF LA T, IR A58 REA SR ) Ry 3E
i, SRIGEO . 37 B3 . BUEDIE,

AES: DLETINA IxZ5 &% 100 L, 95°C
B 5 min, fEARSE 5454 E BU RS PE, 25 1A]
gty Ar, IS5 INE 508, SR)5 15000 r/min 2§
L 10 min, BT, WAT5r 2 RI6E 5455 1
EECA, SRIG A4 20 L 4335 % 200 pL 1Y PCR 45
H, PRAFAE-20C 2 .

PCRYHE: LIArE i LS & 5H4s &
(38 BC ) MR, HEFT PCR 974, PCR WA £
oy BMARR 25 pL, Hrp#gik 2 uL, DreamTaq DNA
RAWH(S U/uL) 0.2 uL, 514 P1 (10 pmol/L)1 uL,
5|4 P2 (10 pmol/L)1 pL, dNTP (10 mmol/L) 0.4 uL,
10xPCR Z¢ M 2 pL, ddH,O #h AT 25 pL,
PCR ¥ 3 4540 94 CHAE 1 4 min, SRJ5 4T 35
AMIEFR(94°CAENE 30 s, 58°CIE K 30 s, 72°CHEH 20 ),
e 72°C#EfH 7 min,

HL VKA : B PCR P24 5 ul, FH 2.5%3R Rk
FL UK HEA T ARG I 4 TR
1.4 EFERT & I iE B i v NS A IR B4

JERYL SR A BN AP T TSB Wik 77
Herh, F 30°CF 100 r/min #EKREFE 6~8 h )5, H
Torm AR BRER KRG 2 R EAE, e,
PTG A FRER ACKS TR BEAR B R 5.0x10° efu/mL.
BT 2 AT A 1B AL, 24 250 ¢
iAW 5 Al 0 S A (0 T AR 53K T 1),
4 2 Bfa, AT N TURYL ., XSCm g 19 R fa i ik
FEST 0.1 mL A7 SR 0 TR R, 25 6 FR A g
faES 0.1 mL JCR A BEER K, S FE 2 d,
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BBUIML: 4 531 35 B Al e I I J g 1) R A S
YR A0 AT EUAL o 28 FH 1% 2 AR T e i s
O, SREHTCE TS A ECA N 2 mL, B0 )5,
Wi B 37 4%

g4 WHREE N 10 pmol/L J&FCAA 5 L,
XG5 A G PR BE R 100 uL, 95°CAE Y 5 min, ¥K
7 10 min J&, S IIAREE 10° cfu/mL Y K35 H
IR (BEE X R o ARG A i 3 (PR X BR B2 1)
PR R I 75 4% 100 L, THE# 100 r/min
PLIREE A 30 min,

JR SR RS 1.3 ME B R TR .
PCR 4" $§4 1 et kAN

2 HRE5HH

2.1 iEEL A O % 7T 3otk 4 bR R IR AY IR B
i

I 3 4% 07 326 7= 90 4 i) %o 3 TR S5 K T
TRA 5 — T RS AT T A, 45ROk B,
X TGRS MR | I I IR R SR il 2 FE AR TR
A TR T TR A R TG TR, R e ik ] e ) R e PR
HE A I R ) 45 (0 1R 1 B TKGE 1~6), Ui & Bic A
17 35 7= 4 e 33X = A BT 1 5 AN BRI . X T KT
AT BRI, 3 RS 58 nT AR I H 107 cfu/mL
10° cfu/mL AYHRE (NI 1 BITKIE 8.9), (HIKE N
10° cfw/mL FYAG IR Bt it T 1E % B 2 A9
TR, TSN E =y Ak 1 107 cfu/mL
MR BE IR 1 BTKIE 12), TS Be A5k 7=
AR K3 1 5 I TR A B 1 S VR S, %
TR A B E A — 2 PUIER . ST TIR A
B A, 30 AR 258 7 9 A R S A5 SR 5 T T ) 2
L, Xt G W9 Al AR I 107 cfu/mL |
10° cfu/mL (¥R BE (AN 1 B93KGE 15, 16), (HX) B
WIETE 10° cfu/mL DL Bk Aty X %1
RV A At 2% B A0 T e, 3 AR 7 32 7 6 K 3%
T IR AR SR A B I SR
2.2 SEFER X 7K AR e SR A IR A 4G

XFF IR AR A BB, AN T8 2 I B 8 2
T, O PR ERERBERIE] 10 cfwmL ., 107 cfw/mL
(& 2 HkkiE 5.6.8.9), EAEWE 10* cfu/mL
DL A H Pk St B s Ao B SE (AN T 2 BTk 6., 7.

M 123456087 8 01011128131415 16

fi/ 300 bp

P13 AR O 2 7 A R i 5 I T A 0
M: marker; 1, 2., 3: I BC ARG 0% 7= 4 % = Fb K36 B
(KRS BAM TR o P ECI BT TR 0 2 0 ) (9 R 25 2R
4. 5. 6: 3 FLAARGH e P Py Xt = FhiE B (K S AN L O
PRI P RS 2 A T A A T 45 2R, =R o 1 ok BE AR TR
1.7x10% cfwmL , 6.6x10° cfmL ., 1.3x10* cf/mL; 7. 8. 9: &ML
eI = AR BRI (10 cfw/mL . 10% cfw/mL. 10° cfu/mL)
B K3 Vs R I T A ARG 25 51 10, 11, 12: 3 P AR O 0 7= 4 o)
EABEREEE (10 efu/mL., 107 cfu/mL. 10° cfu/mL)HITE YT
BB AR I 25 55 13~16: 38 FC AR i 328 7=y 0) K3 R & T
(A TEDIER | W /K BRI R e e D I T R 22 AR T 1Y
TRA BRB) TP 14 15 SN A A A 25 5, TR A v R v R
B BEHYCH 0 efu/mL, 10 cfu/mL. 107 cfu/mL 1 10°
cfu/mL, Filh 3 FEEVEEE R 10* cfu/mL.

Fig. 1 Detection of Vibrio alginolyticus by the SELEX product
M: marker; 1, 2, 3: the detections of 1.7x10% cfu/mL
inactivated A. hydrophila, 6.6x10° cfu/mL inactivated V.
harveryi, and 1.3x10* cfu/mL inactivated E. tarda respectively;
4.5, 6: the detections of 1.7x10* cfu/mL live A. hydrophila,
6.6x10° cfu/mL live V. harveryi, and 1.3x10* cfu/mL live E.
tarda respectively; 7, 8, 9: the detections of inactivated V.
alginolyticus at the concentration of 10 cfu/mL, 10 cfu/mL,
10® cfu/mL respectively; 10, 11, 12: the detections of live V.
alginolyticus at the concentration of 10 c¢fu/mL, 10 cfu/mL,
10* cfu/mL respectively; 13—16: the detections of the inacti-
vated V. alginolyticus at the concentration of 0 cfu/mL, 10
cfu/mL, 10% cfu/mL, 10 cfu/mL in the mixed bacterial suspension
and other three bacterial concentration was 10* cfu/mL each.

9. 10), AR BEGT, i i B AR H A = K
T B (R /KM TR L IR A AR TR L A A R IR
) LYK 25T 118 5 B A A 55 (U K] 2 B3KGE 2. 3. 4),
S v R W A IR ) H VK AR — R S
(B 2 BITKIE 4), 528 LR R O 3R 4l o2 e
R TR (1 2 A KGE 3), 1798 K AP B 11 L Dk 2T
JUT-&A 525 (B 2 BTKGE 2), 168238 BL Ao K
T PO A 24 EC I TR R i 2 P A [ A — 8 28 X
JR, fH RSN, 3548 vk 25 14 50 B 0 1
59 TR BN, 28 W28 Bo A 0 o oI 1R A 47
1) 25 FIVRE S M AU, o 5 T O 22 7 0 A L,
B3 PR R R R T — R R
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B2 3 AR v s I A
M: marker; 1: 25, BIERCARRT ddH,O MORGIINZE S 2. 3,
4: TEBCAKT =B IS TR (WK ARG | 3R Bl AR TR AN
M FC AR BN BRI, = B AR R 1.7%10% cfu/mL
1.3x10* cfu/mL, 6.6x10° cfu/mL; 5. 6. 7: & Fe{RR} e i
2910 cfw/mL ., 10% cfu/mL . 10° cfu/mL FY 7 3% 1 3 I A9 46
W8, 9. 10: 1 FLMRXTHEE A 10 cfu/mL. 10° cfu/mL.,
10° cfu/mL PR35 14 ¥ 35 90 B1 F) 4G 0.
Fig. 2 Detection of Vibrio alginolyticus by aptamer
M: marker; 1: blank, the detection of ddH,0; 2, 3, 4: the detec-
tions of 1.7x10* cfu/mL inactivated A. hydrophila, 1.3x10*
cfu/mL inactivated E. tarda and 6.6x10° cfu/mL inactivated V.
harveryi respectively; 5, 6, 7: the detections of inactivated V.
alginolyticus at the concentration of 10 cfu/mL, 10? cfu/mL,
10° cfu/mL respectively; 8, 9, 10: the detections of live V. algi-
nolyticus at the concentration of 10 cfu/mL, 10? c¢fu/mL,
10® cfu/mL respectively.

2.3 EERART I A A R NS A IR A A T

DA R % 11 £ 10038 O BR X R, DL 4 o
S B 1 A BH Pk e B, ARG 0 2 i 375w A s o 1T
SEAL R, BRI IR Yk A 5 BE s (D 3 1
VKIE B), &4 10° cfu/mL 1 I3 v 9 110 FH P
Xf BRI S 1 FL DK A5 (] 3 BYTKIE 93), g
Vs S I TRT 1 Y A B B S B LUK A, LSRR
55 BRI X B ) 2R3 s i I BT 114 5 B R (T 3 1Rk
i 9), ELHA G HE B B i H gk Sk 52, BRI
T2 FC AR X I 37 ) T A R e AR 0 ARG
T T i 37 H H Al 2 5 %) 5 R A, B I T AR IS
Xof R 235 R 1 B AR K o
3 it

A A% TR 38 WA 76 DI B RS i) o FH AR 9T 2
A — L3RI . Duan 210205 FIOUE Bo R EE A 14
s, BARBERIN M 14 cfu/mL 4RI M9 I& ;
171745 328 T A 5 A K Uk AR 45 B, DU ] st A 0 )
o5 SN P A R FE VD T EC T, L e AR A A

S > 300 bp

100 bp

P33 AR LV r s e oI R ) A
M: marker; B: BAPEXTHE; 93: & BECAR N BE 4 10° cfu/mL
A E P Yo R B —— X0 VA TSI B PR 5 9 3 TR A X 1 v o
I 2 A PATRL I 45
Fig. 3 Detection of Vibrio alginolyticus in serum by aptamer
M: marker; B: negative control; 93: the detection of
10° cfu/mL inactivated V. alginolyticus (positive control);

9: the detections of V. alginolyticus in serum.

25 cfu/mL B &I 13T . Zhao 252V A5 | 32 B,
WE AR SYORRERR . BRI &, AT LIk
M| 10 cfu/mL PAEBEINEE . ABFSENIERM, Kk
BCiA S PCRAHZE &, AR A4S 10 cfu/mL (Y%
BN o

7 PR S — i RN K A sl S JORS R
X HL AT O A B S FEIEA TR I, BEAE SR
YL XS . i B AT AA I, T2 B S X I
W, Hrhsew PR G MY Rk, &%
Ty 3 2o G e A A A A A e R A AR
o S B dE BB BRI . R 4 SRR o T B
R B R FH X R 7 v o NI X A I T
T, MAEY R IR R AR, TR
8T 10° cfu/mL BIAHEINE, XA [ RPN 1
X oy B 22, 1 HZ o7 ik RIS A 2L, XK
WO o T3 A7 — 677 vk J2 R B I ERT 1 Rk
S, @ PCR P HEEOAR, ALK B A% R
107 cfu/mL B2 A B @ 2220 ABFgras 1
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MR, KRG RS PCR RS &, Sl
A 10 cfu/mL A EIRE, Xt 10° cfu/mL LA |
P18y 7% 5 I BT DA A e B ARG AR o Tt L2 9k %
e oI T A TG TR T B AR IR RE A Bk, R REA Ak
DX 5 3 I 1 R 2 G AT 25 7 7 L 9 T
SBT3 TR S R N RS

I o S PR 5 A 2 4 B AR T 2 D ) A )
B, FEAF Y Pt & B, A% R TE T AR 5 K3 e 4
FOIER K3 AR Al 22 A [ 1 D S I v S
H b Z AR — € B3 U N, FFFE /> B 355 11
JEREFELE A, ARad X FpaER S A B 3R )
B, AT LA g B 0 e A YR BSORIT R VAR S
PR BRI . ABFFREE SRR, YR 6 WA,
e gk U R G e SR WA S VAR € e OB
JE L 2 S TR N A B ARSI 4L, B A
FE K FH 103 b 35 T3 Pt 4R 9 PCR 35 BE RS 45t b 512
PR 375 5 9 B A ARG 0

M AR T =, S 40T £ %8 SELEX ffi e 3k
3 PCR =), B RZMERIANIRSY, &F
Z TR H bR A B 5 M SR S EOR . SR
0 PO AR e 7= SR K E AR R, AN AT DA 25 0
VESF AR — LB R, s BEIY . SR AR R
TESE TR, 38T LA R ARG R A — 3 P A A 7 4G
A o INASHIF S ARG IR, SR FH 3 A i
Ve AT RGN, R AR L B — 3 A (ARG T R A
FEA FTREAR, (BAT38R oL Gt b W 55 37 0 1 R
FEEL . UL, Xt R B R OR K i — Lk
TG, AR G 7 4 ok 1A AR Al AN 2R Sy
— PN AT R TR
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Detection of Vibrio alginolyticus and its inactivated form based on ap-
tamers and polymerase chain reaction
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ZHENG Jiang'

1. Engineering Research Center of the Modern Technology for Eel Industry, Ministry of Education; Fujian Provincial
Key Laboratory of Marine Fishery, Resources and Eco-environment, Fisheries College of Jimei University, Xiamen
361021, China;

2. Guangdong Atech Biotechnology Limited Corporation, Guangzhou 510000, China;

3. Xiamen Yangjia Environmental Science and Technology Limited Company, Xiamen 361021, China

Abstract: Vibrio alginolyticus is a common conditional pathogen in aquaculture, which is widely distributed in the
world. Rapid detection of the pathogen is necessary for the prevention and control of the diseases caused by the
bacterium. Aptamers exhibit great advantages in the detection of microorganisms owing to their high affinities and
specificities. In the present study, Vibrio alginolyticus was detected based on its aptamer and its selection products
following various steps, such as binding, washing, separation, amplification, and electrophoresis. The results
showed that the aptamer and the selection products could superiorly detect V. alginolyticus and its inactivated form.
The lowest detection limits were 10 cfu/mL of V. alginolyticus or its inactivated form by the aptamer, and
10? cfu/mL of inactivated V. alginolyticus and 10* cfu/mL of V. alginolyticus by the selection products. The system
of detection had better affinity and specificity for V. alginolyticus and could distinguish V. alginolyticus from other
aquatic pathogens such as V. harveyi, and therefore shows good application potential in the detection of pathogens
in aquaculture.
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