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PCR detection of pathogenic Vibrio and Aeromonas hydrophila
in aquaculture animals in flowing-through systems
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ABSTRACT To investigate the prevalence of pathogenic Vibrio and Aeromonas hydrophila
in aquaculture animals in flowing through systems in Nanchang, animals were sampled over an
18-month period between March 2009 and September 2010. Seven pairs of primers were de-
signed for toxin sub-unit A(ctxA) gene, 0139 special gene, O1 special gene, tcpA gene, toxR
gene, haemolytic gene, vvhA gene and aerolysin(aerA) gene. Specific PCR was established to
simultaneously detect these 7 genes. Strains of Vibrio cholerae, V. parahaemolyticus, V.
vulni ficus and Aeromonas hydrophila can be detected and differentiated by the size and num-
bers of specific PCR products through electrophoresis bands examination. In 1 440 tested sam-

ples, 17 samples were Vibrio parahaemolyticus positive (1.74%), 25 samples were Vibrio
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cholerae positive (1. 18%), and no Aeromonas hydrophila and Vibrio vulni ficus were found in

the samples. The results of PCR detection were consistent with those of the traditional culture

methods. The results indicated that the levels of pathogenic Vibrio in Nanchang area were very

low, while the levels of pathogenic Vibrio in Amyda Sincnsis and Rana catesbeiana were rela-

tively high.
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UOERAE R R B B R IG5 7 d LA B RE S A5 R W g R B IR ST L A AT e A 4 R RN AT
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1.3 DNA $2EX#0 PCR #&

R DNA $& IOR F e 40 24 fif % - B2 ml BPE 25 1 R /K3 B 8 000 r/min » 2 min B0 3 AR, 78 B
W. 100 ul TE HEE ., 100 C/KBEZH 5 min, 8 000 r/min .2 min B0 EHH &M . Tag DNA B4 HE .
dNTPs.Loading Buffer il DNA Marker i TaKaRa 2\ & 4 77;0. 5 X TBE ZZ shy #1 EB & A Be ;51 ¥ i L 4
RN ARARAAGHGE D, K@ PCRALMIPC-100 #) X2 DNA #4741 . 514 & PCR
B I N S % Sk (Lipp et al. 2003;Singh et al.  2001; 25755445 2008 BREEYLSE  2008), X tlh 3
[H 37 488 25 AR RS ek i - 94 °C AR 5 min J5 .94 °C .30 5355 °C,60 $;72 °C,30 5330 MNMEFF;72 °C,10 min E {1 #h
Ao X ERFEER AP R H . — PCR AR . # PCR ¥ 3% ¥ 5 Loading Buffer IR &, 4 LFE 3 pul o
5 V/emA ik 30 min, KO2DAK $0i% 5% R G4k . Ik &R A 8l BE I BS54t (Bio-Rad Gel Doc XR)
HEAT WSS, JF 4 B f UK &5
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Table 1  Primers and PCR products for specific amplification of A. hydrophila,V. parahaemolyticus.V. cholerae, and V. wvulnificus

- YK .
H bz 3195 51 B Z:% ik
T . Pri Amplification Rel
arge rimer sequence length (bp) elerence
AT R 1 3R R F:5—GCGATATCATGATGAAAAAAACAATC—3 .
) . . . N 1 300 AR 2003
Thermolabile hemolysin gene(zih) R.:5—GCCAAGCTTTTAGAAACGGTACTC—3¥
R A A F:5—ACA GAG TGA GTA CTT TGA CC —3 308 Lioo et al. 2003
Toxin sub-unit A(czzA) gene R: 5—ATA CCA TCC ATA TAT TTG GGA G —3 PP et at.
O1 BERERE S 52 F:5—GTT TCA CTG AAC AGA TGG G—3 )
. . .\ 192 Lipp et al. 2003
O1 special gene R: 5—GGT CAT CTG TAA GTA CAA C—3%
O139 BERERE 5 5L 1K F.5—TTA CCA GTC TAC ATT GCC—3 )
. » . i e 417 Lipp et al. 2003
0139 special gene R:5—CGT TTC GGT AGT TTT TCT GG —3
I A 4R 3R F:5—CCT TCG ATC CCC TAA GCA ATA C—3 i
. . . . o . 779 Singh et al. 2001
Toxin operon gene(zoxR) R:5—AGG GTT AGC AAC GAT GCG TAA G—3
7 U R I B AR F:5—CACGATAAGAAAACCGGTCAAGAG—3 470 Singh et al. 2001
Toxin-coregulated pilus gene (tcpA) R.5— CGAAAGCACCTTCTTTCACACGTTG— 3 et et ac.
BN E vohA F.:5— TTGGTCCATTCGCCAGCAGTTAC —3%
Cﬁ HJH@? vehA JE ’ T A TS A (S A (S (< A A (s 582 R4 2008
Cytolysin vvhA gene R:5—TGTTGGTTGACGAGCCCGCAGAG —3
R E F:5— GCAGAGCCCGTCTATCCAGACCAG—3
EREH DN 1393 BEERE 2008
Aerolysin gene (aerA) R.5—TCACGCTGAGGCTGACGTTGTTGAAG—Y¥

a

BE1 B AR v I K R Ca) FTEE B 22 LR R (b) 1 P58 2
Fig. 1 The colony of suspect V. parahaemolyticus (a) and V. cholerae(b)
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FE A LR A APT 20E g B AL A sh %62 RGN 17 1 B
st 55 R MR TR AR AF 5 25 03 BF i 5 28 ALK TR AR A 2R A AF
HEB N 99. 9% ., I IE BRI F B, 25 BREFLINEE T, 8
Bl O139 1M iE %L, 19 #k =k O1 I35 & (Hvh 5 # /0 )i
R, 14 R RGN AD . PR R 56 04 (] 2)

M /MNI[# Ogawa serogroup
N7 Inaba serogroup

K2 A RLIIE v Y B o A

Fig. 2 Distribution of serogroups of V. cholerae
2.3 SFEMEKRN

19 RS AE 192 bp KA 2541, O O1 BEFE S L D PR, Hwg Sy R W X h BIPE. 5 A 8 Al
O139 RN HM: . DIESLINE FEE HEN ctxAtepA M roxR B B9 R K, X1 5 W k47 PCR § 1,
DL2 000 DNA Marker fEZ: 8,1 3k B O139 B FE &L B B B ctxA B L tepA BH A roxR F R &0
HLOJKZE R W2 A TH R AOL39BEAE M HH Blcra AJE R 8ze pA FE PR AT L 2Kk [ /N 1 BN Fe - 78 2

M 1T 2 3 4 5 6 7 8 9

M:2 000 bp DNA Ladder( ]\ I %] F# ¥ K 2 000,
1 000,750,500,200,100 bp) ;
L RS B ctaA FEH 2:cex A FEDRIBAPE XS I8 5 32 cear A F PR B 1 X6 1R

M 123456 7 89 10

4 FES A tepA FEH 5 e pA TR BAME ST BE ;6 FR 5 TP Y coaR 3E K5 M: 2 000 bp DNA Ladder(Jh ] FH¥K K 2 000,
7:toxR L BAMEXT IR 38 .20 pA J R PR XTI 5 92 coxr R PR BT 48 06 IR 1 000,750,500,200,100 bp)
M: DL 2000 DNA marker; Lane 1:ctxA in sample; 1~ 87K 7™ ity v AN T 480 0422 7 ot 38 6 DR 3 3 45
Lane 2;Positive control of ctxA;Lane 3:Negative control of czxAj; 9 & B X HE 510 2 BH A X R
Lane 4:tcpA in sample; Lane 5:Positive control of tcpAj; M: DL 2000 DNA marker;1~8 lanes:
Lane 6:t0xR in sample; Lane 7;Positive control of toxR; Amplified fragments of ¢lh gene;
Lane 8:Negative control of tcpA;Lane 9:Negative control of toxR Lane 9:Positive control;Lane 10:Negative control
&3 b g ELICTA D AR G B 3 45 Pl 4 it vl i o UG R R g 4
Fig.3 PCR products of the strains of Fig.4 PCR products of the strains of

V. cholerae in samples V. parahaemolyticus in samples
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L TR X 107 1) 498 TR S B R A Y cer A veepA R coxR DR o LRI 114 9K T 3 82 0 ik DR AN TR 8 1 4 1fi %
PO F LD g 2 1 PR OK OB IEAT PCR §78% . 7 1280 (R dh . 17 3 AR S 7E 1 300 bp i B4
BESIFEN aerA, TPTAREGLINE O139 BEEUW PR BRI 2 A& ccaA ZEN .

2.4 EEME.AAOEMENZETESHNESLINFENMPEH KR

R I I TR S 2 R DR Ry R o RIS o O o P TR L A RO 1L 1806, BT AT AR R G B
IR A AL R voh A SEDIRIE K SR MITE . X R RLOICER | B ML PN 7E 4 D F 10 B9 0 A AT T 483 45 R L
20 ARy ICER BH VAR Rl 20 A A B B RN T A 2R B ORI IR A B L BK AR R ik
BT 167000 1. 2500 @ T AR I 3 1. 1800, 28 AL IR A 78 B Bk = 40 K th 3243 il 3k 8] T 3. 1026 A
0.83%0  FEARFWILE] 1. 5020 . RN IR 75 A 7] 26 1) 5 5 s 4y v o A s S0 A AR K 22 e o G op R L DI A G 1
ST A e TR 43 K E) 6. 00 001 5. 60 20 48 iy T A 2 03 f) SR A R o I 9 L P G R AL R e 2 AL A A
FRAIE » 33X 5 AT B 2 (2009) Y RGE R — B0, i BT R IR FUAH JCHR 1 B0 i G TE .
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Table 2 Distribution of V. cholerae and V. parahaemolyticus among each of the fractions sampled

Wik PCR 4738 , A 87 AH R BP0/ SR B 1 30
HHEMGEES T, C R Positive samples/total (percentage)
B 00 T 7 ok Ve V. et
PCR 77 3 K I 7K 7= & v B 9K %5 Season 5% Summer 15/480(3. 10%) 8/480(1. 67%)
B ERE, R FE LR K% Fall 4/480(0. 83%) 6/480(1. 25%)
PEE . 45— RE S MR 5 4% & 7 Winter 0/80 (0.00%) 0/80 (0.00%)
SR AR TS . s fEF Sprine OO S0T SO0 T

- ot b e s ) e A sincnsis 6/100(6. 00%) 6/100(6. 00%)
L H 2 24 b TR 5 Fype of animals 40k R, catesbeiana 14/250(5. 60%) 8/250(3.20%)
WETd L L, Wk Hi 322 Crustaceans 2/104(1. 92%) 3/104(2. 88%)
) 72 7. 6F 2K 77 B 0 9 TR I R 172 Shellfish 1/106(0. 94%) 1/106(0. 94 %)
K B T R 1 RS 2 I AT ) 4124 Fish 2/880(0. 23%) 3/880(0. 34 %)

TUATG R U A A R X RS IS AT R I A4 DR R IE PCR J7 ik 45 S R RO G BE . A ST S
XF GenBank H 85 55 (18 SO 14 0 K I TR 1Y A0 3R TR Caer A o VS 10 51 T 1) AS T R4 422 925 1 3R 6 R (e
BALIUE B ctaeA FEIH toxR BN ctepA FEIH L O139 HEFE ST JE IRUMT O1 JE 45 S 1 35 DR A D Az 0 I A 6 IR 32
AR N e S 5 14 il i PCR J7 4 3 th AR S W7 . 3% PCR J7 12 59 15 T A0 o DR Sl B 358 4 o o B30
IR I 7K B TR AT A B R B TR L R I I R L DI TR R T A L sk 2 £ RORE AT B T X 5
TR F A T R I A S T 0 A 7 oA Sk o 77 B AR 8 I I 1 2 S M U . B PCR 7R 4> G Hh Y
2 BE 5 # AE AL S8 PCR BOR B9 HE Al AW ARkt . 40 2 8 PCR S fE [A] — PCR ROV & . mA 2 %t 51
Yo oxr 224 BB D R I AT 70 F - F04F 2008372 RAE 20100, HATIX A PCR J5 ik 7 J5U P 1 4 0
BRI AR B N . R PCROER AT AR — BB B, W R S 5 32 Sh IR DNA (9755 . [, H AT 3 iy
TR A R 3 TC 1 0 T A DI AT A I L G A R T gk — 2D i

Xt 40 1 I T RV A B A T B W 4 b . Colweell 45 (1977) %) Chesapeake Bay 1 15 K 5 7
LT A L I 0 At I TR 1 3t L A1 R 2K A A AT T TR A R A B I R K O T A EEOR U
Lipp 45 (2003) )\ 1998 ~2000 4F X 8 & W ig #EAT T 04 17 A A 59 I, % BE 1 8 RLOICRRT A9 Z= 45 20 A LT
B AdAE 20100 X i i 5 R R 0 1 ¥ /K P B R A IR E AT 1 ME A E SRR . ) SYBR Green SE0 i B PCR
TIEDNE T 8 A HE AR &l B &l B4 9ICR A9 HR P v 18 7. 12X 10° ~8. 40X 107>/ L, WY K HE I 3 ¥ K A7 A
FEE ARG TS Y o SX BERT TR R B L 0 R K O IR A O TR AT R G M D R Gl AR E
918 A A B M %) g B M X IR G 7 HEAT B GE SRR M DN 45 2R I s R L IR A D 9 I DI TR R A Y AR A
SRR DL B AL T AR o SR i B 1 2 e AT D v D7 TR UK M DX AL ) R L Aol G L TC TR A A H 5 A
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2P A3 0K E) 6. 00 90 F 5. 60 0 4 i T A 2K i B FRAE A Bl L T B R R BE O TE . ol TR K SSR AR K
VRS 48 bt 2 o [ I 32 3 DX Bk 2 3 T RE 5 vy R 98 3R AT SR A A 36 R B RIS 5 2 )7 3 I B 1 = B AT

Fr BRI 50 T R AR AP LSRR R . IR G K AR A T 1E H RS I L 7R K 2R A W) A BRI R AR A —
ANARR B E B TR DD OL SRR . (ELJE 3R 58 PR 5 AL B CAn a0 0T ), R 58 A W 7K E 5 A 3Ly 8 N fe 8 BIL i 2
N5 5 J R B T AR A B 1 A R 45 1F (Karunasagar ez al. 1994) . [A] At i 5 D T8 K38 49 A K ol B 4 A e
AP R A R TR AT B A AP S R . AR K SR G M P R T KGR [ T K B KR Y
B 1) B AR A S AR ARR A2 45tk /N K A 2o AN A LA SORL e i A8 B O 5 I i A A S AT R T
F A L AT BB 7 57 58 3l R A B A 5 DR IR R Bz AU . HR/INZR A5 (20100 X6 A2 A g 3 114 ER 4 <
R R B IX HEAT T A TR A AR e B K T 2 TR R DL T A I AR TR O T O T R I R T
DX o [RVAS o Fh T 3K R B b A5 R A AL ey 8 ) 57 B A o e G A 8 A SR B Tt PN A A 3 SO SR B Bl W 1Y
SR B 2 O A IR . L AR (2009) W RE TULVE A Bl N BB ERE A AEY
R B SO e BRI I P I O L O Y AR R B T OR A AR R L OICER 1R A R R R R AR A, H
XK SR AR, HTRICHE M4tk BolE ke @, G250 E T, Rk E kL
S IR K K 7 il R IR 9 95 IR B0 B HRE A TR He » T s 5 T RIS SR B P B9 AH O R B

TR

M 18 AN A M L e B e DR LI A I SRR RS A S R 1. T4 D0 R 1. 1800, B AR
BUAL TR AKF- . SR T 2 AL DI AT A A H 3 1 e R A4 ek o 43 B3R 31 6. 00 96 1 5. 60 06 4 J2E g T oA 28 31 1) 7 5 i
Fift o I I T 0 3R I 2 ARL B G A R AL L 5 25 | IR A FIRH SR T) i BE OG

& £ X
EUE LR ZE. 2003, B NN th B K TERE KR A A dr. b OGRS B A8 . 19(2) 1 10~12

S SSSEHT S LR . 2008, W K AP T A 2R TR I S R R B A BT AR ) B AR 35(5) - 700~704

RLOEFE.E fE 20100 3 FhET KR FE £ PCR K 7 2 i d 7. b Bl 22 9E 8 .31(3) :100~106

ooogr. A& . E ot EORE. XT3 2008, LT E B IR A M AR 0 A0 B S AR AT Y. R BRI AR, 36 (18) 17 703~7 705

VFoohLLE fEL I B A v 2008, T EAS I T D SR B A 4 FOR G 9 [R5 PCR 5 2 09 #E 7 W PR K PR ST . 29(4) 139 ~45

Vo Rn.e fE.t vk 2008, 95 JRURS I G RS e P R A K 5 9 o ARSI 0 IR TR KO FAE . 29 (1) 109 ~114

HREATE, EALAF B L B WERIE PR MR i 2008, &gt eh S M EUREHEINE MPCR-DHPLC #60 J5 vk (1 £ 7. £ f B2, 29(10) :500~504

B R ERGRREE ORCEHE. R B M. 2009, —EEFMEIEEY RSSO, B HIRE Y. 36(23) .
4 506~4 511

B RAIR L IKRITER R LR BB 2010, RV R K I3 IR ¥ PCR RN A E . 22 A B4, 10(1) :98~101

T, X413 L BAL . 2009, F7 41 37 2 ek K it 7K 28 L 9T W 00 4 AT . VW T )y 5 2% A% ks 1 15(4) : 30~31

JA - m e PRAL. 1998, I oK £ MR DU 3 B IA BOR. T & - 75 B R RS R

N IR 2000, % U5 TS R A 1 K I 46 5% G003 3 LA BF 9. AR M B2, 22(5) 3
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