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FA A E & RIFINE 2 E PCRAGIE AR R 37 715z A

WEH, TER ", &H'

(1. “ DL AEYIEOR” B TR B S 3, TR ARl S AR TR BE, WL 77 3152105 2. TR R, #iiL
T 3152115 3 P EDK P REEREFEBE SR ILPTTE L, TR J0B) 214081)

WE: % EEINE (Vibrio alginolyticus ). B LK (Vibrio parahaemolyticus) FIVG AE LS (Vibrio harveyi) JEWiiTAA FEH K
B ff1 (Pseudnosciaena crocea) JNEER I TEEBUR T . AN FTHEREET XA DI BE AR VA 10 G 14 e S B R, ey 4 RO 1Y
43 ToxR BRI RE S RACBET T 3 XPRESE 5 |90, 38 i #6417 22 5 PCR ROV AR R Ak, 258 PCR il 45 545 5
PR 250, ST T — A SR IR 1Y) 22 3 PCRASIN 7. 283 B AR WHEE I FL UK 1 25 A BTG, vl DA —
A~ PCRAE HH ) B B T ARSI 3 Al T A B, 3 s e Bl S 2 ER I ] AR 1 8 01 3T 3 e 380 TG o A2 T 1) B X6 AR i
SR/ NA 737 bp. 382 bp F1271 bp YT, H R 107~ 10° CFU/mL, H$1% 7510 TR TS5 1Y
FRFH B A 10 JHE IR B E, 45 SRATE 6 A ZUREAS oy 5 034G Hh IS AR R UL TR, 15 APT 20 %85 5 RARAT ; X o s oA 7%
FRERHYAR LI 16 0y FRE KB L SUEATN 16 03 K AAEAS A THIES: , 45 5RAE 1 0 KRBTt 20 SRR A oG Y e 24 QI T, 7
P 7KAARAEA RS H X 3 RPN BE A% 1 il 2 i, 458 45 -5 AP 20E 2 SE 45 A5 R0 93.75% 0 PAWIIZ 5 AN AT UG
S A, 3 AT LIRS I TSR RE AT T R 88 £ L Rty TRKRE , LU KR A R e i O 1 . 45 2R U0, 2
PCRAGIN 75k BA s e ) SRR S5 R S, vl LA A 0 g T, e RGN AR 3275 R 7 X 5 B A £ S B g ) P

WA T AT R T A B A L [T EK=RE,2000,16 (2): 156-164]

SRRl KA B R RS ToxR FEH; 28 PCR
FEDES: 941 XERFRIAAD: A

W HEINE (Vibrio alginolyticus), My 4k FCIKIE (Vibrio
harveyi) FNEI 7 MUK (Vibrio parahaemolyticus) 5L
IR R TR K A (Pseudnosciaena crocea) 165 F ™
Y2 B P, AR R I Bt e B K R
o R PR U ST PN, AT
IFE] R 6-10 A4y, 7 -8 Ay imile ], — B3t T-F N
30% ~ 40% , Ji i AT ik 80% LA TEAI R IFIAIN,
MBI LR B RRpt T it 27 ' 30
BRI — HL 2 ARDMEFES i, AT s v bR | . R A
ARG R A, BT I o B A Y T B, H
HiF, Xt T3 BRI 5 ARG AR 22, 25 HAL SRR,

s B EA: 2008-08-05; 1&ITHER: 2008-11-22.

XEHE: 1005-8737- (2009) 02-0156-09

BU A0 R £ B A (7 1 2RI B ) (T 87 dZE ),
R 2 BRI s APT 20F S5 B 407 5% it
Fl e b b F S B PN T P B R
T B BETEICHA IR S AR (ELISA) ™ 45
P2 ARALAT LGN S 55 £, 15 TT ARG IS P39
AR, (E S B R AR T B B S I I A
T B S e R AR T B e SPGB LA
I8 BRI 204 TR % e L PCR A AR
F9SE A OB TG & B — AN Kk . RS I
BRSO Y A I Y S B
PCR KM ik L2812 T ke, (HX B L PCR

BEE&ITE: KICFE MAH A B & R R B (IRT0734); #1714 BHHE T 5 5 B0 56300 H (2005C23080); #7144 8 1 A A %l

(2007G60G20700019) .

YEZ I : BUERHE (1983-), 53, WFSESE 61, MSEK™ sl 5% . Tel: 0510-85559009; E-mail: zhujl@ffrc.cn

BIfEE: FEE . Tel: 0574-87600922; E-mail : wanggl@nbip.net
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IO — U BEAS DN — o B, TS R R Y il e
BURH R Z SRR 2R 24, IO AT B 5 2
YRR 74 BE B 5 S50 TR, (AT G IS TR S 4, Az ) 2%
PN, SE SRR RS HIBTG o

B X Fh i O, 765 ML PCR Y BE 6l Bk e T2
H PCREAR, H i CE AR IR e M0 )
Z T PCRAGINAE AR ™, 75 H Ik 17 K2 Y Kong %
i o 22 B PCRSC 8L 1 1 7K A A< PR i B (Aeromonas
spp-) i B G B (Shigella spp.)./INBES I 9 B IR R 1K
& (Yersinia enterocolitica) Vb1 JEGTA (Salmonella spp.).
2 FLINE Vibrio cholerae) B 1l 5 9 B (Vibrio
parahaemolyticus) 6 T )5 P Y [F] IS DROEEAGN . 22
PCR 7 IR AS: I 22 i J5E 7 , BE 19 48 BUAS IR 1], 2 bR
ARSI 7K 7 Sl W) 22 MU T 1 — > R AR A

T LB SR AR R B A IR 22 A T v g P

TR R4, A SCHARTT 27 Z FE PCR BEAR ,,— Ik
ARG T 5 S I T P 2 IR 0 R 8 i I B 25 9
R0 A B IR , I XA T 251 55 R B A1 IR
S AT W

1 #R5HEE

1.1 SEIeHR

L1 E# 5N (H050815-1), &l I 9N 12
(H040823-1) W& 4E IR (HO50704-1) Y AR S50 %
PAEAT B SEARAT, 1 B3l 1 N\ TR UE 52 0 F5
K B

112 si¥mgit G ENANCERI9-15], FH] Primer
Premier 5.0 PEA FLHR, e A BT XA e I B A
A LI R 174 M Jer T 3 DR e 24 I B 1 350 43 ToxR
BRI S R T 3R RS 1) GR 1),

*£1 ZEPCRYIEMEZEERSY

Tab.1 oligonucleotide primers for multiplex PCR amplification

i) FIpREA %75 4] Ibp
Bacterium Target gene Sequence of primers Product
e ST . . a VA-F:5'-cga gta cag tca ctt gaa agc c-3'
733 5 ES "nase gene
I V. alginolyticus JEE BRI Collagenase gene VA-R: 5'-cac aac aga act cgo st acc-3 737
B IMYKE V. parahaemolyticus JiE IR Collagenase gene VP-F:3 ,gaa agl tga aca tca tca gea cga-3 271
VP-R: 5'-ggt cag aat caa acg ccg-3
. e . VH-F: 5'-gaa gca gca ctc acc gat-3'
1Ay ; bs 1) -gaa gea g &
eI V. harveyi ToxR JEH ToxR gene VH-R: 5'-gpt gaa gac tca tca gca-3' 382

1.2 KBHE

1.2.1 PCRARMRAIFIE By /%05 75 L HUAN TR DNA
B G T v I S ) 53 0" IR AN
ST SIS AN R DNA SRS 7 Y
Jiidis

122 ZEPCRIIMHREKRIE 2 EUA IR
BT, R I SICERT, Py 2 QIR , ) 2 I P v 7K AP
i (9 DNA AR B, %iF 3 %) 22 5 PCR 5 | 443 31) i0F
PR SRR . BAMEXT AT AT BAR

123 ZEPCREEEZMGMRML HIEXZEPCR
SMRE/INAIIN R : 10 x PCR W 25 M . ANTP Fll Tag
fitg ) S A T AL, B AR B 5 45 T, PR
Xt £ 8 PCRAZME K R : M™ W EE 5 [k AN
B R BE, PEAT Lo (3*) IE 3SR G, 48 Jm Bt o o2

SR VAR, B AN I A A5

124 ZEPCRRHEIRE 43R0 H bk I3 555
Fr BEXPHON , W1t 50% WK 8 TR AL,
45 FRELL10° CRUML AR BUR A 5, TG A 3
KDL AE R BEE S A% LERRRE, 8 000 r/min £5.052
min, % FHE /05 AR B DNA B, 460 H: R A5
125 AEERFE 5T S E PCR &R
BEZEPCREMMETE N TN/ & 5ERE
P AR DNA S U 150 2 8 PCR Y HRUR Y
SO, H 1.2.0 (9 2 F 75 VA AR U RIS Al L DNA 3617
3PN R IN, F 2 31K, 2 PCR W14 1.0% 3
PR B e P DK 2 AR S 4 i, 48 UNITQ-10 AU [l
Woiaor & alifl, 1% iR A M) TARAT BR S wi
H-5 GenBank " T F1 1T Blast HLXT
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F16%

12.6 ZEPCRMZ AWM & 1 P4 PCRAG I
D5 SR A T R A R R A I A D 5 32 7
3 P 3 P Gk e PR B 1, S i R AR A
R BURF LML F7 58 R B 0, T P 5T ] 59 G
(Z90.1 ) JFFRIEATE W53 550 B T 5048, ST R
WA ]S S U S FHICTA BY D35, il PBS
VORI , 2 i vk AR B DNA, PCRY™ 14, [, 75
2007 4F6 — 9 JI 5y R A T 1T G2 1L L B e FHT AT 77
B 393 140 % 29 R 0 1 AR R 5 O, 34 [ v 4 B
SLDNA, #E1T PCRY 1S KA 5 A LR 3R
(V)25 WU sl 75 FIUBI R 35 5 S 1) AR R R o B e
JH2216E FITCBS [&{AR: FE AR P57, o 2 2lifk,
FH A ShiE Y% 5E 258 APL 20E #1550 .

GIAN R TV FRFE KA SR 75 32 3R I T
e R TP G B BGREAS FRTT 2K (0 57
R PN T AR R REVE A IURE i, 8 IS TR 4 A AT
ORI A W i AR DNA, 2 8 PCRAGII. [, %
FESRIEITRE IR o B StAL, F B sl % R 5%
API20E #HF T4E5E
2 HBRS5HW

2.1 ZEPCR3|YIHFFRIEKRT
FHSZE 2 53 BRI S PR ™= 258 5 WLE0R F 2
B DNA VR Ay o A4 X JERE Al A T 3 56T 51 490 1) R S5
P, G55 R BRI A I A BH AR SN AT SR T
A AT BHPESHT (B 1= 3),3 % 5 e Mg i
BFIPAEXF BN I AAT AT S50 , 551 R )
22 ZEPCRAARME
221 HEPCR ERMEA SR L5 TS
e BE R 3XF 519, 43 1) >Rk H0.2 pmol/L.0.3 pmol/L.,
04 pmol/LF10.8 pmol/L, £ 5 0.4 pmol/LF10.8 pmol/L ¥4
AEd 3 U H Y 25, (R B, i 4 [N Y
G A I R I , 20 A 5 0 1 5 | Wk B i
FEINEE 0.4 pmol/L W 2 [CHINE 0.4 pmol/L B I 5K
B#0.16 pmol/Lo Mg™ ¥ FE: 43 il 5% FH 1.5 mmol/L .2
mmol/L.3 mmol/L i) MgCL, ¥ J& , &% 5 i /R 2 mmol/L
Ffeft. 10x PCR W28 MK 2.5 uL, #U5 3l Ex Tag

bp M 1 2 3 4 5 6

BT RS e S e s 25
M: DNA marker; 1: 7RG 2. @A R ; 3: MZELCIE; 4: €1

Fig. 1 Specificilty assay of Vibrio alginolyticus primers
M: DNA marker; 1: Vibrio alginolyticus; 2: Vibrio parahaemolyticus; 3:
Vibrio harveyi; 4: Vibrio vulnificus; 5: Aeromonas hydrophila ; 6: negative

control.

bp

1 000
800
700
600
500

400
300
200

100

K2 I CCIR 5 | s e P A D 4
M: DNA marker; 1: W2 FRHITT; 2: VAHEIIRTT; 3 RIVA INLIREN; 4: 81
Pi; 5: WKL IR 6: [T,

Fig. 2 Specificilty assay of V. harveyi primers
M: DNA marker; 1: V. harveyi; 2: V. alginolyticus; 3: V. parahaemolyticus;
4: V.vulnificus; 5: A. hydrophila; 6: negative control.

bp M 1 2 3 4 5 6

1000

800
700
600
500

400
300

B3 R IG5 | e s g e I 46 SR
M: DNA marker; 1: fIVA UG ; 2: B EEIE; 3: 4RI ; 4: 41
PiIRERT 5 S BEZKMEBAREEA; 62 [P0

Fig. 3 Specificilty assay of V. parahaemolyticus primers

M: DNA marker; 1: V. parahaemolyticus; 2: V. alginolyticus; 3: V.

harveyi; 4: V. vulnificus; 5: A. hydrophila; 6: negative control.
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fii1 U, dANTP (dATP. dTTP. dCTP. dGTPHYIR &Y )
200 pmol/L, K4 1.0 plL, FSiAAF 9 25 plLe

222 ZBEPCREMMMA BIREE: SRHM
—iB KRR HEAT £ 8 PCR IS, 6845 B T A 4 14 7=
Yy ABRE A SR I Se G BEA— K B By
IPARRED . WOHTE 3R B PCR AR A |-,
K AR PCR, 1B JCHEE I 57 CHI S5 °C, BRIk 1 C

bp M1 2 3

800 |-
700
400
300
200
100

4B, 1B KR 7 54.8 CCHF BEFT 20 MIGER, I 2%
MG B Ex Taq B, 3645 7 USRS 015797, H.
FEVERASF (K4), SEAREE]: ZEAREF]LL L min 20 s,
1 min 40 5.2 min 7351 5255, 45 5L R 4 REA 2375 i
S TR SE 1 min 20 s, ATAE I — FaE 5.
JEARIEL R 32 68 CHIBERE A HE Wi it

K4 £ PCR &AL
M: DNA marker; 1-3: i KRB 54.5 CHFAYZ E PCR Y 4S50 5 4-6. SRR PCR G AU 1845 5 AP SE AR ] 43504 1 min 20 s,1 min

40,2 min; 7: FHPEXT AR

Fig. 4  Optimization of multiplex PCR conditions

M: DNA marker; 1-3: The multiplex PCR amplification result when the annealing temperature is 54.5 °C ;4-6: the amplification result of touch-

down PCR, while the extending time is 1 min 20 s, 1 min 40 s,2 min, respectively; 7: negative control.

23 ZEPCRRHEWHE
3PP N R R AU (E5) 40 518 el

bp M 1 2

7 10’ CFU/mL P& 4E IR 10° CFU/mL . B i 9K
10° CFU/mL,

WREEIKE Vibrio alginolyticus

WEHE[CIRER Vibrio harveyi

RIS Vibrio parahaemolyticus

(%15 DNA AR BELIN E 1) 2 5 PCR UM
M: DNA marker; 1-5: ¥ HE3IER W 24k FC IR I IG5 BB BERBEE 43 514 10° CFU/mL.10* CFU/mL 10’ CFU/mL. 10° CFU/mL AT 10 CFU/mL.
Fig. 5 Sensitivity assay of multiplex PCR of DNA templates dilution
M: DNA marker; 1-5: The gradient concentrations of DNA templates of Vibrio alginolyticus, Vibrio harveyi and Vibrio parahaemolyticus one 10° CFU/mL,
10* CFU/mL, 10’ CFU/mL, 10’ CFU/mL and 10 CFU/mL, respectively.
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F16%

24 AREEWRGIE T ENSEPCRE R
SEPCRIYIMNEE

M6 1] LI H, B /5005 7 (UkaE 1.3.5) Al
A (UKIE 2.4.6) I AN A BN DNA, £ 8 PCR
Prg gk R R B, B 3 UK, A A ], FHH 2 Fif
FEHUB M DNA J7 36 1 PCR 4 BESCR L o 22 5, H.
SERRRE . B IREREZe T )URHE, nTVE i ik

Z & PCRY 3G 7 W) 0 5 45 2R 0w B i v Be sy
AU BEDE 737 bp M 2 FCHIEE 382 bp &l MR
# 271 bp (K16), 7E GenBank H A& S AEHUS 73 51
EF645829 . EF645830 . EF645828.,

bp M 1 2 3 4 5 6 7

K6 ZH PCRY ML R BUIRFHEEI HL vk ]
M: DNA marker; 1.2: W3R ; 3.4: BRI
5.6: RIFAIMINGE; 7: BITEXTIR.

Fig. 6  Agarose gel electrophoresis showing the results
of multiplex PCR amplification
M: DNA marker; 1,2: V. alginolyticus; 3,4: V. harveyt;

5,6: V. parahaemolyticus; 7: negative control.

VS S I AT i il 5 IR U ) 45 SR 5 GenBank
2 42 1Y 75 B I X62635.1, DQO97161.1 1 [ 5 it
LA e 2 4 [6) P54 3 591 2Ry 9890 F1197 %, it W Sy
I TR PR i il DAL A R S M 2Rty s ) ot IR T e
i i DR 0 17 4455 R 15 GenBank H 2 52 (1) &I 109K
B DQ479431.1, AF326572.1 [ J5¢ Ji i 5 PR 51) ) [
PS5 501 R 99% F1198% , 15t BH Ay il ¥ IfiL N 1 Jie
Tif 5 DR %) AR S M 2R I 24 T OI T TowR 5 PRI N
45 R 5 GenBank " 52 52 I IS 4E [UHN T AY247418.1,
DQ517446.1, DQ503438.1 [113B 43 ToxR FE [H )7 31 (1]
DEVELE 97% ~ 99% Z [8], Ui W R e 4 [CHR R ToxR
PRI R S 25 o

2.5 L EPCRAEIMN AN

38 3 X 2007 4 6-9 H 2R B2 11 16 1y 57 58 K B £
HAVREAR AT Z 5 PCRAGIN, 45 5 HAE 9 S HEAR (K
HAO AT, 2007 4F 7 H 11 H R AR LR HAG
RV A (G2 FIAL 7 59 1.2 9K3E), APT 20E %58 &
ESii i 20 ot e 11 N TP N W B L =7 Y e
K AR R LU T 2 5 PCR A, 4578 1 5
) JF FUE R O 25 £ O LA e 35 £ ) JF A
JIE rh R A R R R e T R (B 7109 3-9 9K ), 5 APL
208 S E S5 RANTT

bp M 1 2 3 4 5 6 7 8 9

1000
800
700

400
300

200
100

K7 KA HEWEA Y 2 & PCRAGIN
M: DNA marker; 1: FRFE7 R0 9 5 HLVREA RN A5 25 2. BT
M3 AT R VSR 4. A TRE RN 1S AN S: A
TG 2 S A s 6. N TGS 1 2 S B s 7. AN TGS
B35 HUITI ; 8: AN TGS HY 3 S I 9: PITEXTIR.

Fig. 7 Multiplex PCR amplification of different tissue
samples of P.crocea

M: DNA marker; 1: result of multiplex PCR detection of No.9 tissue sample
collected from fishery farm; 2: negative control; 3: result of multiplex PCR
detection of liver of No.l fish artificially infected; 4: result of multiplex
PCR detection of kidney of No.l fish artificially infected; 5: result of
multiplex PCR detection of liver of No.2 fish artificially infected; 6: result
of multiplex PCR detection of kidney of No.2 fish artificially infected; 7:
result of multiplex PCR detection of liver of No.3 fish artificially infected; 8:
result of multiplex PCR detection of kidney of fish No.3 artificially infected;

9: negative control.

33X 2007 4F 6 — 9 H SR AR 14 16 13 A AR REAS 1
FF 2 B PCRAGIN , 45 SRAE 743 IK AR EEAS Fp A 9T,
1,10 115 K A ks HB RS I SR B, 255 K AR i
Vs B IR AR R, 6.7 .8 S K AR HE s 4 IR
P (GR2FNE 81 ~ 169K iH). FR2%5 /K& API 20E
YE RGN AN, R S E S5 AL APL 20E %850¢
BERAATT B RAT B3 93.75%.
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R2 KEBSFEAGRENARERFIKERERENLE R

Tab.2 Multiplex PCR results of tissue samples and water samples collected from large yellow croaker farmes

HEEA SRAEHTA] RAEH T, RAETRA, RNZER KIREEAR REERTE KA RIEE R
Sample no.  Sampling date Sampling location ~ Target site Result  Water sample Sampling date Sampling location ~ Result
1 2007-06-27 HBA HFIE Liver - 1 2007-06-27 HBA VP
2 2007-06-27 HBA BFIE Kidney - 2 2007-06-27 HBA VA, VP
3 2007-06-27 HBA JHFHE Liver - 3 2007-06-27 HBA -
4 2007-06-27 HBA BIE Kidney - 4 2007-06-27 HBA -
5 2007-06-27 HBA JHFHE Liver - 5 2007-06-27 HBA -
6 2007-07-11 HBA B Kidney - 6 2007-07-11 HBA VH
7 2007-07-11 HBA JFIE Liver - 7 2007-07-11 HBA VH
8 2007-07-11 HBA BFIE Kidney - 8 2007-07-11 HBA VH
9 2007-07-11 HBA I Liver VP 9 2007-07-11 HBA -
10 2007-07-11 HBA BHIE Kidney - 10 2007-07-11 HBA VP
11 2007-07-30 XQ JIFI Liver - 11 2007-07-30 XQ VP
12 2007-07-30 XQ B Kidney - 12 2007-07-30 XQ -
13 2007-07-30 XQ HFAE Liver - 13 2007-07-30 XQ -
14 2007-07-30 XQ B IE Kidney - 14 2007-07-30 XQ -
15 2007-07-30 XQ JFIE Liver - 15 2007-07-30 XQ -
16 2007-07-30 XQ "B Kidney - 16 2007-07-30 X0Q -
T ARSI ZE I, VA AN, VP AURRNA NG, “VH” AERIALECINA . HBA- 3BT s XQ-HitfF.

Note: -’ represents negative result of the multiplex PCR detection, ‘ ‘VA? represents Vibrio alginolyticus, vp” represents V. parahaemolyticus, “VH 7

represents Vibrio harveyi. HBA-Huang Bi-ao; XQ—Xingiao.

bpM 1 2 3 4 5 6 7

1000
560

400
300
200

100

9 10 11 12 13 14 15 16 17

E8 KA FFITKIAREA (/) 22 F PCR KGN
M: DNA marker; 1-16: FEFHI7R M) 1-16 S /K IRREAR R Z 5 PCRAGINZE 5 17, FITERHIE .

Fig. 8 Multiplex PCR amplification of water samples from P. crocea farms

M: DNA marker; 1-16: result of the multiplex PCR detection of water samples Nos.1-16 collected from fishery farm; 17: negative control.

3.1 ZEPCREEMEZE
22 H PCR 2R AR 5 | W) BE A R — R L AR &R
TR Y 3G S Y ORI R R R 2, AR

7 I Wxs Z [B] AR e HE (R IRLRE SE RIS T], MgCl,

1 ANTP ¥ B2 )t 774", £ PCR b |4

e LA — RE VLRl N Bl , Z2 Ly AR T LU B, AR
QR R sk — Y W R e s AR A A A T 2

PG, A S T BN 5 | Wk FE A2 0.4 ~ 0.8
umol/L 2 [A] \FEAELCHINEE 5 | VR FETE 0.4 ~ 0.8 pmol/L
Z [a] R I RS [ FEAE 0.16 ~ 0.8 pmol/L Z 1],
Y HES T DU I, R LA | e A T
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16k

(25 AT, 5 1 W B O s 2 5 | S A C R A R S Pk
P8, BT s |9 2 R R R AR LS. Bk
B e AL 5 1 v B S V5 BT 0.4 pmol/L I 2
FCHRER 0.4 pmol/L , &I MK 0.16 pmol/L. 42K H
F—iR KR 54.5 CHEI T £ 5 PCRIF, BEAS 2 #i i)
(938 7= ) AR RS AE TR AR, 25y B SE IR BEAS — , 45
& 7% PCR A 8 PCR I, 7T LIS 31— FaERY
ety , AFAFARAT (0 SEBOR , IR L9800 T RE R 28
TG YLHLEE A R A e i) 2 5 22
PCR 25 L i F 2[R 3, e 100 S fof i 9 /> 17 ek S
PRI 477 184, R P AR K RS [ R 428 A B ) - AN i 5
AIHBRIFN LR, K AT fRLEE R 2 68 °CJm , Bed
A FEIN Y PCR P44

10 x PCR LW 2P . ANTP ., Taq BH) 82550 %
FY IR A RIRR, 2B ER . (A
J 8l Ex Taq i H65 38 Taq BT RESS SR 45 B R BEAY
PryaE . M4 ANTP ¥ N AN 200 umol/L i 45
T, W FE ARSI MBS G mfl. BEAT dNTP ¥
BEASTIRIY 1, B34 7 Y 1 5 23080/, INTP &)
WO T E VR U IR B BRA3 ~ 5k E L, £
# PCRY =YL T2 AT 0L, A T Gk — )
T, V433 /IMIr B ANTP ZRAE T =20 °C, ff AT L
dANTP X FMIARE PEAE R PCR Y HE RN
32 ZEPCRENFFEAHEEINERREENEX

FRHE I IR R I S AN R v, R 2 0F
FEAE ARSI IIR IR T2 R ORI
B 77 5 T T IR — B S O T, 0
PESZ A E AR FRRES SOK BTAEE S5 5 2R 5 TR Y
SRR, R0 G ELRE AR 538 B 48477 45
B, 7K SR AE PR A SO I R e 2 5 | RSk e bk
RPN ZHE, I S DA T REAT VA eI D A Ak GO
FRIE AN "0 56T A I 14 R I+
ARWFgEse >, HAEE P ez ik b pess ik
AR ARG 2 i, 35 T LS 0 s R 30 ) 5 8 4
A AEL S RS — b 40 2T, X LA I35 20 P A DG
LR AR Y, BB T AR I R R,
P A6 AT 9 PCR J7 ik L8 iz i ar ™ (A

BRI PCRAS DN Ay BT 5 | 4™ 34— Fos JL 4R DNA,
— R L REAI — b S A, TR A5 TR g A A ol A5
VERTHA, it LA i, i B 5 r=Elwig . FRAK
WA FOR IR R R L MELUH — RO ik 7502,
i 2 5 PCR A S i L3R

2 i I R S — T 1 4 i B Ul SR I, ik b 4
B AR D P R e i B A — R 1 7
ToxRIEP 2 — PR A IR TR S, nT VA b
[ S RGN R M DRIk, A A I A
RS AL AT %) PG D R PR, LA B s 24 E I B v 358 4
ToxRIER e MR IR S T 2 3 PCRAGI
J7 5, K AR R 107 ~ 107 CFU/mL, F-4E 8 17 5
A TSR A R A M

X 2007 4 6 H 529 H MR ER 163 F-5 K
WA GURE A AT 22 T PCRAG I, 45 51 7 1 43 A
AR RS I IR, X485 2007 4R V1A i 24>
Kt FRFH A 7 RN (5 AR 75, 5 FL
FEU Z2 5 PCR AN AT LA 2 95 £, 38 T LG v
PRI T AR 53 1640 K IRREA ST Z2 H PCR
i, 25 5 7R 7 AR 7K AR AR T B A X 3 RN A Y
UAN a2, W8 IR K A T AR e A R B A A 11
R

FHZ 5 PCR J7 R SR A8 o 0 2 2 bRk Ak
AR 3R B He e S BB (1) AR
FGHI RV o b AR S IR 1 {75 3~ 4 h,
FIFEA TAEH N SERG (2) R0 m, 25 5, £
L PCR J7 I A R ALK 10° ~ 10° CFU/mL, /N T 45
TEO T 0 L (10° CFU/MmL) Y, X5 B
TR RS W ELA SR FHAN S (3) AN, K
I R ASARR, — b 77 1k e [ st 46 00 3 b 7] BE B0 9 15
(4) R HAb IR 258 s i AT S ARG I B AL 4
i, BAT T2 3 F

HI T AT 221 B ] 45 % A T PR, 6 A 20
FZ 8 PCRFIE{ON— & A SRR AR Y
3FIREEAT T AR, 5 %o AR [ A R A B 2R R
YEURH IV, 1Y) 50 DNA SR A ik o] B )32 b i F
V7K S5 By o ARG R T
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Development and application of multiplex PCR of vibrios pathogenic to
cultured large yellow croaker, Pseudnosciaena crocea (Richardson)

ZHU Jing-lin"’, WANG Guo-liang"*, JIN Shan'

(1. Key Laboratory of Applied Technology of Marine Biology, Ministry of Education, Faculty of Life-Science and Bio-Technology, Ningbo
University, Ningbo 315211, China; 2. The Medical School, Ningbo University, Ningho 315211, Chinaj; 3. Freshwater Fisheries Research
Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: In recent years, Vibriosis was the most severe disease of cultured large yellow croaker ( Pseudnosciaena crocea)
in Zhejiang province, China, resulting in great economic losses. The clinical symptoms included anorexia, floating upward
and swimming alone, pterygiophore hyperaemia, ulceration, ascites and lippitude. It was epidemic from June to October,
with peak on July to August. The mortality rate varied from 30 % to 40 % , even up to 80% sometimes. It costed only
one week from some fish infected to almost all dead. Three bacterial pathogens accounted for the majority of large yellow
croaker vibriosis in Zhejiang province, China. They were Vibrio alginolyticus, Vibrio parahaemolyticus and Vibrio harveyi.
In this study, three special oligonucleotide primers for multiplex PCR amplification was designed, based on the diversity
of the collagenase gene sequences between Vibrio alginolyticus and Vibrio parahaemolyticus, and the partial ToxR gene
specific detection of Vibrio harveyi. The reaction conditions of the multiplex PCR were optimized and PCR products
were sequenced. Specificity and sensitivity of multiplex PCR were studied. Finally, the multiplex PCR is well developed
successfully allowing the detection of the three bacterial pathogens in one PCR tube with relatively equal intensities DNA
bands when analyzed in an agarose gel. Positive control samples which contained DNA of Vibrio alginolyticus, Vibrio
harveyi and Vibrio parahaemolyticus yielded evident amplification products showing the expected DNA fragments of 737
bp,382 bp and 271 bp respectively. The sensitivity of multiplex PCR was 10°-10° CFU/mL. When it was applied to detect
the vibrios in livers and kidneys of fish which were artificially infected, the vibrio was detected in five of six samples, which
was as same as the vibrio formerly injected. The result was coherence with that of API 20K method; when it was applied to
detect the vibrios in different tissue samples of large yellow croaker and water samples collected from fishery in epidemic
season, one of 16 tissue samples produced positive bands of Vibrio harveyi, and seven of 16 water samples produced
positive bands of one or two vibrio species. The coherence tested by multiplex PCR and API 20E methods was 93.75%.
The results showed that the multiplex PCR could be used not only to diagnose the clinically diseased large yellow croaker,
but also to recognize the carrier. What is more, there are vibrios pathogenic to cultured large yellow croaker in the aquatic
environment. It can be concluded that the multiplex PCR is specific and sensitive. It is a reliable tool for identification of
the major Vibrios pathogenic with less time and cost, and it can be used in quick diagnose and epidemiology investgation of
vibriosis of cultured large yellow croaker. [Journal of Fishery Sciences of China,2009,16 (2): 156-164]
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