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5 Real-time PCR A0 R BUEHH Y, HE
Sk RN (Vibrio campbellii); A L Sz i WREEHE I 4
i AR . BRAE T AR ST g A T

3B PCR ARG I A% 22433l /55 1000 5 F1 10 4%,
LR HASIES (B T2 40 min; B FERTE . 4
g AT, AR IE A A AL T B A T 0 A G IR (9 AR

AEA 2 X 0 iy 248 RSP
S VeI R U

KR RT-LAMP; M4E[CINE; JEERES, 12 B, psis il

FESES: S947 THERARER: A

W 4 [C R & (Vibrio harveyi)h 7K 7 37 58 v i
UL 25 0 250 B, T LA JER e i (Centropomus
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W 534 2% & o, XA AR e A R Ry, HE
& TR AL TR AL, 784 7 —ZedE LAHE
PR U ATAER, A A FCIN T S S
DL 7 5 2 N 2 SR A A, JR ST T 2R R
HRGI 7 :, (1% £ 5 PCR 1, LAMP &1
ANk, T T2 PCR ASURIEE IS B Uk A 5536 B 53 1
R AR 5 8 SR FH ok B A I 8 Sk £ 3k %o 7 44
SERIEATRI, FEAE R R AR P 28 v 45 )
B, Rk, dE— DRI AR PR HERR Y
U AN e E TRl E 57 N s AR i

AR LAMP FARJHE, DIiA 4k FCIR
PR T R QT520 FYHE R PP 91 BE i+ S e g | R A
FES Ot Rk, 78 C A MO s 5Ll i AT
i RO TS o 2 P LR AR R R B
THE AR P P 24 DI AR 0y — s A4 I TR S e o
A F 25 IR P 1 (Real-time loop-mediated iso-
thermal amplification, RT-LAMP)4% K ,

1 MEEFE

11 SKIGEHE

KZEGEHR B (V. scophtalmi) . &I i e I (V.
parahaemolyticus ATCC 33847). M4ECINE (V.
harveyi CCTCC AB2010414). J&#9NHE (V. algi-
nolyticus) . 2= ALIE (V. cholerae CCTCC AB2010414)
PIZINEE (V. mimicus ATCC 33653). A9 (V.
vulnificus ATCC 27562)F13K [CHRE (V. campbellii
ATCC 33863)X52k [ i [EIRk7 B 19 13 13 1 T 58
70177 IC I (Salmonella sp.) . 4r B {0, 7 %5 BR 4
(Saphylococcus aureus). HiZx{R H i I (Pseudomonas
aeruginosa) ., FHEZEHTAER (Listeria monocytogenes) |
RIS I PE Y (V. Parahemol yti cus) F1 A1 455 51K 1 (V.
vulnificus) [ |~ JH it 38 A= P BB A RS 7l a4
[CHRPE LG353 MG 4ERHNE QTS520 HiifF e K27
I R A4 T 5 vl B2 e 20 B A RRe DR R B 6%
80 CILRIA(R 1), A L L ABRESIH#HAT T 16S
rRNA %20

1 XUEKRER
Tab.1 Experimental strain information

YE A BBk 24 B AR R F U5
species name 5 ID source
KEZ6FINE Vibrio scophthalmi E352 — HHRHBERGIREIT South China Sea Institute of Oceanology Chinese Academy of Sciences
Rl ot e SR E379 ATCC 33847 HRIBERGIEST South China Sea Institute of Oceanology Chinese Academy of Sciences
Vibrio parahaemolyticus
WA 4ELCHIEA Vibrio harveyi E385 CCTCC rPARMBERIEAT South China Sea Institute of Oceanology Chinese Academy of Sciences
AB2010414
¥ #E9TE Mibrio alginolyticus E001 — FPRHSERGIREIT South China Sea Institute of Oceanology Chinese Academy of Sciences
ZEHLINE Vibrio cholerae HN375 CCTCC rhRHERG T South China Sea Institute of Oceanology Chinese Academy of Sciences
AB2010414
IZSINE Vibrio mimicus 1.1969 ATCC 33653 HREMGERGEAT South China Sea Institute of Oceanology Chinese Academy of Sciences
A9 Vibrio vulnificus 1.1758 ATCC 27562 #RHBERGEFT South China Sea Institute of Oceanology Chinese Academy of Sciences
WK Vibrio campbellii 1.1596 ATCC 33863 HEIBERIEST South China Sea Institute of Oceanology Chinese Academy of Sciences
VBTG Salmonella sp. DO11 — J7 M3l 23 7] Guang Zhou Deaou Biotechnology Co., Ltd
G B0 A ER T D009 — J7 M3l #8237 Guang Zhou Deaou Biotechnology Co., Ltd
Saphylococcus aureus
A AR PP B D013 — J )M 3t 823 7] Guang Zhou Deaou Biotechnology Co., Ltd
Pseudomonas aeruginosa
B A H e T D017 — J M3t 82y 5] Guang Zhou Deaou Biotechnology Co., Ltd
Listeria monocytogenes
BRI A I R VPL4-90 — J7 M3 #23 F] Guang Zhou Deaou Biotechnology Co., Ltd
Vibrio Parahemolyticus
B IRTE Vibrio vulnificus D005 — J7 M3 823 F] Guang Zhou Deaou Biotechnology Co., Ltd
WA 4G Vibrio harveyi QT520 — R 44 1 1 5 0l B 24 B Hainan Academy of Ocean and Fisheries Sciences
A4 [CHRE Mibrio harveyi LG353 — R 44 1 5 0l B 24 B Hainan Academy of Ocean and Fisheries Sciences
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1.2 SREIKH

Bst DNA &K H Bt(New England Bio-
labs 2\ F]); >l (Betaine) .(NH,),SOy4  Tris-HCI
KCl. MgSO, Fil Tween-20 (Sigma 75 H]); Tag DNA
RA MM INTPs(F AW TR (KE)ARAFA);
SYTO-9 %4« pl(Life Technologies 23 l); 1E [H]
Hh51) F3. IER NG FIP. Sl 9514 BIP Al
Ksh g1 B3(AE TAEY) TR (L) AR A,
TR LR ZH DNA PR 42 Bl & O M il iR A=)
B ARAF), i PCR Rl & (Takara); Su-
perReal 25t 1 AUR I & (RIY).
13 RN FHIEE

—80 C % 17 #5, DAYA-024 (Thermo Fisher
X H) m# G L E L,
PICO17(Thermo Fisher Scientific, 3¢[&); iEim iz
A, MS2 (IKA, f8[E); &% (Eppendorf, &
), 74T KT, AL104(M R 8- R A A TR 2
Hl, Hib); B TAER, SW-CI-IFD(JR M % 2 %5
SHEARARAF, LA, SEHZE% PCR (Y (ABI,
FE); flam LN T (Thermo Fisher Sci-
entific, JE[H),

Scientific,

14 SKEFHE

141 WEEFFERESA DNA BIHE&E A
HRIL LR T TCBS FlfAREFR4EL, 30 CHEF% 12~16 h
&, PRBCARTE T 2216 S35 rh B it i 2
WEE, WITIRE . AR ippu s . Bzl &
WO A ERE R R T BHI BIAE; IR, 30°CE
3T CHFRG, PREUAIE T T BHIR RS SR A b
DRGSR BT o 20 TR DR A ) B S P 400 TR
[KZH DNA P BURH &, HBEL RS H U,
1.4.2 5|98t DIG4ERINE QT520 ToxR
(B W S Os R ) B — e ke 5+ DNA 75
(GenBank: CP018680.2 Range 1: 3543839 to 3544714)
B Sy Wy 4k FC I B 104 4 S ¥ b ) 5 Y, ol A
LAMP DESIGNER (http://www.optigene.co.uk/wp-
content/uploads/2012/11/LAMP-Designer-flyer.pdf)
Bt TOX-1, TOX-2, TOX-3 fil TOX-4 3t 4 45
ST 2). BET Y FEAFEWAS 51 P A
AW, PR AT LR 6 RS Xk,
WHIY FIP 404 Fle(‘5 Fl XTI AN A F2 4,
W59 BIP 44 Ble (5 B1 X 54N F1 B2 571,
SNE14k F3 R B3 JE8I(E 1)222

=2 54955
Tab.2 Primer sequence

244 group 5|¥) 4 FK name 5| ¥ 3 (5'-3") primer sequence (5'-3")
TOX-1 F3-1 GAAGTCGCCTGAATTTGTAAA
B3-1 GCCAACAGGAAGTAGCAG
FIP-1 GCTCTAAGTCAACGACTGGAGCTTCTGAAGCAGCACTCAC
BIP-1 GAGCCCACTGCTGAGACAAATTAATGGTTGAGCTGTCGG
TOX-2 F3-2 CGCGGTTACCAACTGATT
B3-2 GTTGGTTAGCATTAACACGC
FIP-2 GTCTCAGCAGTGGGCTCTGCCGATGTTGATGCTCAAGA
BIP-2 AAGCAGAAACAGCCGTCGAATTGTGCAGGTGCAGATTT
TOX-3 F3-3 CTACGAAGTCGCCTGAATT
B3-3 GCCAACAGGAAGTAGCAG
FIP-3 GCTCTAAGTCAACGACTGGAGCCACTATCTTCTGAAGCAGCA
BIP-3 GAGCCCACTGCTGAGACAAATTAATGGTTGAGCTGTCGG
TOX-4 F3-4 CCGATGTTGATGCTCAAGA
B3-4 CACTGGCACGTTGTGATAT
FIP-4 TGGTTGAGCTGTCGGTGCGACTTAGAGCAATTCGCAGA

BIP-4 GCACCTGCACAAAAGAACACAAGCCAACAGGAAGTAGCAG




1328 [ K R 2 %2545

B3
B2 Blcb

BIP

L 5L B R X
Fig. 1 Primer composition and corresponding regions
143 RT-LAMP RRZ{ERHEIL  HAESCHR16, 18]
MeUE L, BiE 25 pL WROWAR R, Hs A
514 FIP #l BIP 4% 1.6 umol/L, #h5|%) F3 1 B3
£ 0.2 pmol/L, 20 mmol/L Tris-HCI (pH 8.8),

10 mmol/L KCI, 8 mmol/L MgSO,4, 10 mmol/L
(NH4),S04, 0.1% Tween-20, 1 mol/L & ¢ il ,

6 mmol/L MgSOy, 1.6 mmol/L dNTP, 8 U Bst K}
Bl DNA R4, 0.2 pmol/L SYTO-9,,
1.4.4 HIESIMISELE DI04 2 QN B A o B AR
E385 1 DNA RHitk, Hikitn 4 E5197E
API7500 S #% Lt 47 SRt 26y 38 v, | 5%
24 63°C, 60 min A1 70 min, LMEGHEH JCT ()
B S5 R R 5 ih 2R i e E S 1 0
1.45 $5RMXE LIKHEDY DNA fERFER
PR AR, 514 TOX-4 #£47 RT-LAMP ),
63°CizfT 60 min, KUk N RS, A SR
P AL ABI 7500 WL i 45
146 REEXE KPEHUY DNA H Tris-HCL
(pH 8.0)#E1T 10 %546 BE A RS, 73 %124 10 ng/pL .
I ng/L. 100 pg/uL. 10 pg/uL. 1 pg/uL. 100 fg/pL .
10 fg/uL A1 1 fg/ul, VEA DNA Z A0 AR I 52 565 (1)
B, [RIE, B 7 4% 3% 0 e 4k ECS PR QT520
WA E N 0.8x10° cfu/mL) 1 JC B A B Eh K 4T
10 f5 86 BERR RS, 439124 10 cfu/mL . 10% cfu/mL .,
10° cfu/mL. 10* cfu/mL 1 10° cfu/mL, 1ENH K
TR S 5 () ARAR o

M 4k G DNA R 5%

I BRI DNA 1”5%71%*& TOX-4 H51¥),
T FACAL B S N AR R 04T RT-LAMP v, &4~
BRI 2 REX . fiﬁﬁ;ﬁ%‘: 63°C 20s; 63C 30 s,
63°C 30s, 60 MEFF,

DA HREE ) DNA fEAMR, ¥ F3-4/B3-4
J51%, 478 PCR N, FEAEE 2 IREE .
RWARZ R 10xPCR MK 2.5 pL; Taq RA
(5 U/uL) 0.25 pL; ANTP(4% 2.5 mmol/L) 2uL; 5|
¥ F3-4(10 pmol/L)F15 |4 B3-4(10 pmol/L)#% 2.5 uL;
4k 13.25 pL; DNA fifk 2 pL. W T
94°C T Smin ; 94°CAEME 30 s, 55°CiEk 30 s,
T2°CHEMF 1 min, 30 PG FxJa, 72°C LA
1 mine SNV =HIRI 1.5%30 6 EEE s e ykor: il
(100 V, 40 min).

[, DL#&HBEEER DNA 1R RER, LIS
ToxR F1: CCACTGCTGAGACAAAAGCA, ToxR
R1: GTGATTCTGCAGGGTTGGTT, ToxR P1: CA-
GCCGTCGAACAAGCACCGPY, 47 Real-time
PCR S Wi, BAEEEE 2 REE ., RNKRR 2%
SuperRealPreMix(Probe) 12.5 uL; 5% ToxR F1
(10 pmol/L) 0.8 pL; 5% ToxR R1 (10 pmol/L)
0.8 puL; ToxR P1 0.4 uL; #i4lizk 8.5 uL L2 DNA
FEMR 2 pLo SRR : 95 CHUAEYE 10 min, 95°C AR
P15 s, 60°CIE & 1 min, 40 PMEIE

I 2 LI T TRV R

D45 B0 B TR ) DNA KR, TOX-4 K5
Y, #47 RT-LAMP J )i, BERRE 2 IR A .

[FJEF, LA BE B DNA PR B, %
F3-4/B3-4 Jy5|4), #4738 PCR RN, REAH6EE
2WER

)45 B0 T T 1Y DNA WA, LA ToxR F1
ToxR R1 Fl ToxR P1 A5[#), #4F RT-PCR S )i,
BEABERE 2 IR,

15 SEERTEFE MR

¥ 22 ANHCH BRE BB 62 2Rl 21 ) 24 D0 ES
Hh R B R (R DL SR 3)L T A 4E TG TR
RT-LAMP il i F§ DNA $HU 7] & B b
FER L 4] DNA, DUREUY DNA WA, H
5% TOX-4 #17 RT-LAMP JZ )i .

2 HREHMH

21 THESIYRLE
4 E5|Yaed 8 B AN =Y, (&=
PR B () R il 2 R R B A 22 57 o P PR 2 R, AE
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7w HAL ABI7500 | 63°C K 60 min J5, 4 5|
HREA IS A4 A AR S Y 3, Bl
2 TOX-4 VRS E B . . 3R i m; MR 3
Al A1, 7E Deaou-308C I 63°Ciz47 2 i 70 min /5,
4 YA IS 1Y A 45 A AR R,
HE Y4 TOX-4 AU MR ] 5 5. 4 3 R i
w, HY M mmnl . Jik, 51941 TOX-4 K
Wt ES Y s ALY, 58k i
ZH A .

400,000 |
375,000 -
350,000 -
325,000 -
300,000 -
275,000
250,000
225,000
200,000
< 175,000 -
150,000 |
125,000
100,000
75,000 -
50,000 -
25,000
0
-25,000 |

5 10 15 20 25 30 35 40 45 50 55 60
Cycle

B2 DA 4ERIREE E385 DNA NHHFI A 514
RT-LAMP %4 54 45 5 (ABI 7500)
Fig. 2 The results of RT-LAMP using different primers and
DNA from Vibrio harveyi E385 as the template in ABI 7500

22 HRMXI

M 4k EC IR T8 Bk E385. LG353 Il QT520 B
7 40 B0 LRI A 4 0 i R, iR GO 1.1596
PR DA KA IR B B 4 TR A 3G S . FH I
Al oL, LIS I4H TOX-4 K5 | 4% i 4 FC O ) 9
BRESE R, HAEE X 70 2 FCOI B 5 3K AR
RS LA IR
23 REEXRK
2.3.1 MR4ECTINE DNA REUERN LI 10 ng/uL .
1 ng/uL. 100 pg/uL. 10 pg/uL. 1 pg/uL 1100 fg/uL
() DNA BRI 34 O 344 H AR S TR 4k,
MiLA 10 fg/ul F1 1 fg/ul /) DNA AR A3 18
PLYTRAT 1S SOV (18] 4A); 3l PCR S A 1 R
J7 100 pg/uL (& 4B); RT-PCR J5 1= X} M4 4 [C 5N i

() DNA K (1) R % M 100 fg/ul, 4K 10
fg/uL B AG 45 58 A 553 FEME (] 4C) o b mT L, DA
Tox-4 N5I¥IH RT-LAMP %} 4 [CIN# DNA
AR R A 5 RT-PCR 402, %8 PCR
1 1000 1%,

525,000 |
500,000 |
475,000
450,000 |
425,000 |
400,000 |
375,000 |
350,000 |
325,000
300,000 |

g 275,000 |
250,000 |
225,000 |
200,000 |
175,000
150,000 f
125,000 |
100,000 |

75,000 |
50,000 |
25,000 |

0
-25,000 |

D009 D005
VPL4-90 " HN375 1 LG353
DO11 W E001

HME385 D013 1.1969

1.1596 mWQT520 E379

1.1758 D017

5 10 15 20 25 30 35 40 45 50 55 60
Cycle
Bl 3 DL 16 BRIKTE DNA ShASTAR R i 2k S
RT-LAMP 3% {5 5 A
Fig. 3 The specificity of RT-LAMP was tested using DNA
templates extracted from 16 strains of Vibrio sp.

232 MBHERNEFERRYE RT-LAMP XS
B9 DNA K5 (1 52 0% 1T 35 10° cfu/mL, 49k
N 10% cfu/mL i, 2 NEE A — 6 (8 5A); T
i PCR KGN A RAUE K 10° cfu/mL(/&] 5B);
RT-PCR S B Kl 9 R A5 A 10° cfu/mL([& 5C).
FHUC AT L, X5 F S 4E IR B, RT-LAMP 511
Kt BR A 10° cfu/mL, HR ¥ 5 RT-PCR #4124,
B @ PCR & 10 £
24 e

X 2016 4F 8—10 J REEFHY 22 1 URIL RS
Y AURE T e 24 0 BRRR AR IR AT A 4 EC OB
RT-LAMP illl, 55404 3 s, L4635 25
1y BHERE S, FA BHPEHZURE S, 17 1y, BEHPERIR
8 13, 5 16S rDNA Iy % s 4 it — M) (4 kot
HAFE], T,

3 e

iy Ak QO TR 2 51 TR /K M 46 55 5 B0 JE 85 65
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%25 %

400,000
375,000 A ) N
350,000 —
325,000 —
300,000
275,000
250,000 W10 ng/uL
g 225,000 W 100 ng/uL
200,000 1Pg/uL
175,000 10 fg/uL
150,000 . ‘1’~111g%tL
o
75,000 m 100 fg/puL
50,000 I L fg/ul
25,000 / /’ " B
4 L) X
5 10 15 20 25 30 3540 45 50 55 60

Cycle

575,000} ¢
525,000
475,000
425,000 10 ng/ul.
375000f ® } ng/uL
325000] g lg‘;‘;% bt
2750001 w1 pg,
< 225,000 100 fg/ul.
175,000 ™10 fg/ul
125000f g E%fgﬁ/”L
75,000
250000
25,000

2 6 10 14 18 22 26 30 34 38
Cycle

Fl 4 Lh10 fERERERBMPA 4E IR B QT520 DNA A4 RT-LAMP(A), i PCR #%(B)LA K RT-PCR i2:(C)MGI 2 %
M: DL2000 Marker; 1: 10 ng/pL; 2: 1 ng/pL; 3: 100 pg/pL; 4: 10 pg/uL; 5: 1 pg/uL; 6: 100 fg/uL; 7:10 fg/pL; 8: 1 fg/ul
Fig. 4 Sensitivity test for RT-LAMP(A), general PCR(B) and RT-PCR(C) using the
10-fold series dilutions of DNA templates from Vibrio harveyi QT520
M: DL2000 Marker;1: 10 ng/pL; 2: 1 ng/pL; 3: 100 pg/uL; 4: 10 pg/uL; 5: 1 pg/uL; 6: 100 fg/uL; 7:10 fg/uL; 8: 1 fg/ul

475,000 t A P

000 W/

g e / / = 10 CFUmL
175,000 / m10* CFU/mL
150,000 | / / m10° CFU/mL
125,000 | 10> CFU/mL

100,000 10 CFU/mL

75,000 ,
50,000 j | mE
w0 )

—25,000

510 15 20 25 30 3540 45 50 55 60
Cycle

425,000 C
400,000
375,000
350,000
325,000
300,000
275,000
250,000
225,000
200,000
175,000
150,000

m 105 CFU/mL
m 10 CFU/mL
125,000} m 10° CFU/mL
100,000t 102 CFU/mL
75,000 10 CFU/mL
50,000 mEHE
25,003

2 6 10 14 18 22 26 30 34 38
Cycle

B 5 DL 10 {586 BE R R I 4E [N TH i DNA NEIR RT-LAMP(A), 5 PCR 3£ (B)LA & RT-PCR #:(C) 7 B 46 )
M: DL2000 Marker, 1: 10° cfu/mL, 2: 10* cfu/mL, 3: 10’ cfu/mL, 4: 10° cfu/mL, 5: 10 cfu/mL, 6: B %} &,

Fig. 5 Sensitivity test for RT-LAMP(A), general PCR(B) and RT-PCR(C) using the 10-fold
series dilutions of DNA templates from Vibrio harveyi QT520.
M: DL2000 Marker, 1: 10° cfu/Ml, 2: 10* cfu/mL, 3: 10° CFU/mL, 4: 10° cfu/mL, 5: 10! cfu/mL, 6: negative control

R BRI BRI, b T RB IS AE &R R &
ARG I H 208 AT, DA D/ s 2 1 B P A 2
SRS R L AERR ORI Tk

LAMP AR & — g iy iR 9738 7 %, H
2000 4F KRB LK, AR . BRi2
W, PR R A R DR R DR I A GV
FAR AR AR K 77 3R B AT N R AL, 2004
A LAMP H AR B gk i 2 5 Ji 1A o2 A4 [
TR BRI, ) 3% [G T (Nocard iaseriolae) .
FEIR B T 14 (Flavobacterium columnare) . & 7K < 24
Jitd i (Aeromonas hydrophila) . 7 7 9 i 2595 J5 1 1Y

LAMP 3EAG A 4k i 3812720

Imai 2PN A FEERY B H R BA L
PCR B 19 RABEE ;. Cao 51 OHR H A6 I e 24 X
N A LAMP 35, #R¥E ToxR I T 4 %451
Y1, L SYBR Green | Jo¢ 6Lk}, ik g 4%t
o I e FCN B AT A, REEH 17.2 cfw/
reaction, Hil PCR 5 10 %, Hi S 7E T2
Yk} SYBR Green | 2x— & FE B ] LAMP [ )
(EAT, RNAEHEAT B EMA R VAR R, 2SR
W J5 T 35 AT CYRE, 255 1 iy 3G 7= 115 4,
IR M . LAMP A4tk Aok, U
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3 RT-LAMP#&5 16S r DNA U 53t 7 B4 i A M 4E IO B R4 M 45 SREE B
Tab.3 Comparison of thetest resultsof Vibrio harveyi in different ssmplesusingthe RT-LAMP and 16SrDNA sequencing methods

. - v TCBs I  16S rDNA # RT-LAMP
FERAS 2 ety place R H M e B3 %Eﬁ@m 2 161: Ll
sample collect sample ) .
number collect date type sources colony colorin  rDNA test RT-LAMP
TCBs results test results
DLGOSM1 i Lingao 2016.8.3  JULIA muscle PRJE AE 6% Trachinotus ovatus  #ifh yellow + +
DLGOSM2 It Lingao 2016.8.3  JULAA muscle GUIE BB 6% Trachinotus ovatus — #&% (1, N N
yellow green
HLGOSM Il Lingao 2016.8.3  JULPA muscle YL £ 55 Trachinotus ovatus  JG - -
DHWO08M &I Changjiang 2016.8.3  JJLAl muscle YRJE B % Trachinotus ovatus ¥ {7 yellow + +
DLGO8GZ Iifif Lingao 2016.8.3  JIF liver BIJE B3 6% Trachinotus ovatus  #5 i yellow + +
HHWO08GZ EJT Changjiang 2016.8.3 AT liver BRFE 65 Trachinotus ovatus  #5 {4 yellow + +
QT08GZ ¥ 3iH Chenmai 2016.8.3 AT liver BRIE BB 5 Trachinotus ovatus B {7 yellow
QTO8M P31 Chemai  2016.8.3  JJLA muscle YHIE 8565 Trachinotus ovatus % {4, yellow
LGO9M IIfi & Lingao 2016.9.19 JJLP muscle BIJE 85 6% Trachinotus ovatus — #5f yellow + +
DLG09GZ IIfi# Lingao 2016.9.19 AT liver YRJE BB 6% Trachinotus ovatus £ green - -
DLG09GZ IIfif% Lingao 2016.9.19 AT liver JPIE iR #5 Trachinotus ovatus % {1, yellow + +
DLGO9BZ Il Lingao 2016.9.19  surface ulcers {41517 UL RS Trachinotus ovatus ¢ {7 green +
HHWGZ09 £ T Changjiang 2016.9.18 fif liver BRIE B8R 65 Trachinotus ovatus B¢ (7 . .
yellow green
HHWMO09 E /T Changjiang 2016.9.18 LA muscle URE BE 65 Trachinotus ovatus {4k {4 N N
yellow green
DQT09BZ 3G Chemai  2016.9.20 (A7 surface ulcers BIIE #8465 Trachinotus ovatus 2 {4 yellow + +
DQTO9M i Chemai  2016.9.20 JJLJA muscle YUIE £ 65 Trachinotus ovatus — #5{4 yellow + +
DQT09GZ il Chemai  2016.9.20 jF liver BRI BB 65 Trachinotus ovatus %% {7 green - -
HQT09GZ il Chemai  2016.9.20 Jif liver YHIE 8545 Trachinotus ovatus  # {, yellow + +
HLGGZ10 i Lingao 2016.10.17 Jif liver BRFE 65 Trachinotus ovatus — #5 {4 yellow + +
dLGD10 I Lingao 2016.10.17 i gut YRJE R % Trachinotus ovatus ¥ {7 yellow + +
dLGM10  Ifi% Lingao 2016.10.17 LA muscle BRI IR BB 6% Trachinotus ovatus i {7 yellow + +
dLGGZ10 Ifi% Lingao 2016.10.17 JiF liver BIJE B3 6% Trachinotus ovatus  #5 7 yellow + +
HWO08-5 B Y1 Changjiang 2016.8.2 [ bacteria solution {if7K seawater M yellow
HWO08-6 &I Changjiang 2016.8.2  [H7i bacteria solution ¥#§7K seawater #H {4 yellow - +
HWO08-8  E7I Changjiang 2016.8.2 &/ bacteria solution 7K seawater {4, yellow - -
HWO08-11 B 7L Changjiang 2016.8.2 I bacteria solution 77K seawater #{0, yellow + +
HWO08-12 BT Changjiang 2016.8.2  [H7i bacteria solution ¥#§7K seawater #H {4 yellow - -
HWO08-24 &7 Changjiang 2016.8.2 [/ bacteria solution JIJE 85 Trachinotus ovatus 4% {f green - -
HWO08-25 E 7L Changjiang 2016.8.2 & bacteria solution JIEZ£E#S Trachinotus ovatus 4% (% green - -
HWO08-28  E I Changjiang 2016.8.2  K§J bacteria solution JIJEER % Trachinotus ovatus  # {7 yellow + +
HWO08-41 BT Changjiang 2016.8.2  [#i bacteria solution B #E{5 Trachinotus ovatus % f, yellow + +
HWO091-1 E 7L Changjiang 2016.9.18 [ bacteria solution 7K seawater #{0, yellow - -
HWO091-4 E7L Changjiang 2016.9.18 [ bacteria solution 7K seawater 0 yellow - -
HWO091-6 &I Changjiang 2016.9.18 &7 bacteria solution ¥#§7K seawater #H {4 yellow - -
HW092-5 & 7L Changjiang 2016.9.18 &/ bacteria solution 7K seawater 2k, green - -
HW093-1 E7I Changjiang 2016.9.18 [ bacteria solution 7K seawater £} {0, green - -
HWO093-5 &I Changjiang 2016.9.18 [H7i bacteria solution ¥#§7K seawater 2k {4, green - -
HW094-3 E7I Changjiang 2016.9.18 &/ bacteria solution 7K seawater {4 yellow - -
HW094-4 E 7L Changjiang 2016.9.18 [ bacteria solution 77K seawater A0 yellow - -
HWO094-6 BT Changjiang 2016.9.18 &7 bacteria solution ¥#§7K seawater #H {4 yellow - -
QT092 7B Chenmai  2016.9.20 [ bacteria solution /K seawater LR N N
yellow green
QT09%4 71 Chenmai  2016.9.20 B bacteria solution /K seawater #0, yellow + +
QT097 V31 Chenmai 2016.9.20 P& bacteria solution /K seawater {0 yellow - -
QT0917 P& Chenmai  2016.9.20 VK bacteria solution 7K seawater #H {4 yellow + +
QT0923 713 Chenmai  2016.9.20 ¥ bacteria solution JPJEEE#5 Trachinotus ovatus %% {7 green - -
QT0924 ¥ Chenmai 2016.9.20 & bacteria solution BIJE 65 Trachinotus ovatus — #i {7 yellow + +
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Development and application of real-time fluorescence loop mediated
isother mal amplification for detection of Vibrio harveyi

TU Zhigang' 2, YANG Haipeng’, CUI Jing', YAN Genjie', LI Danping', ZHOU Yongcan®, QIU Mingyi'

1. Hainan Academy of Ocean and Fisheries Sciences, Haikou 571126, China;
2. The Ocean College, Hainan University, Haikou 570228, China;
3. Guangzhou Deaou Bio-Tech Co., Guangzhou 510663, China

Abstract: Vibrio harveyi is considered a major pathogen of the golden pompano (Trachinotus ovatus) causing rot
body disease in the deep-sea cage aquaculture area in Houshui Bay, 2016. Building a more rapid, accurate, and
convenient technical detection analysis rather than the conventional methods, for example, physiological and bio-
chemical identification, 16S rRNA gene sequence analysis, and immunodiagnostic technique, which are la-
bor-intensive and time-consuming, is of great importance to disease prevention and control. According to the
principle of the LAMP method, real-time loop-mediated isothermal amplification (RT-LAMP) techniques were
developed for detection of fish pathogenic V. harveyi through designing specific primers based on ToxR genes of V.
harveyi QT520 after adding fluorescent dye SYTO-9 to the reaction system. The results showed that this method
could effectively distinguish the V. harveyi and V. campbellii, and the detection limit of this method for V. harveyi
with both of pure cultures and DNA concentrations were found to be 10° CFU/reaction and 100 fg/uL, being
equivalent to real-time PCR (RT-PCR), which was 1000 and 10 times that of general PCR, respectively. Further-
more, the detection process through this method only took 40 min and the results could be displayed on the LCD
panel. Thus, it has high specificity, high sensitivity, and the interpretation of results is simple and objective. Fur-
thermore, it has simple operation characteristics, being suitable for application and promotion in basic levels of
fishery technology promotion departments and fishery professional cooperatives.
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