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Tab. 1

4 RN E 1

List showing details of V. harveyi isolates

(EES
isolated from

sampling site

e
isolate number

RAPD il BOX £i 4 Al
RAPD and BOX cluster

12051209 ,1213 (12151227 1228 [1229 (1233 |
1236 ,1242 1244 1246 (1247 (1248 (1249 (1252,
1253 1260 ,1286 ,

HR B0 1 £

Sciaenops ocellatus

1210 1211 1234 (1237 (1238 1250 1251 ,1254 |
1256 1257 (1265 ,1277 (1280 ,1281 , 1283 (1287 |

AN

Lutjanus sanguineus

1292 1293 (1298

C1.C2(2) .C3(2) .C4.C6.C8.C9,
C10(4).C12(2).Cl13(2).Cl4,
C16 .C17 .C18(4)

C2.C9 (3),.Cl10,Cl2.Cl3 (4),
Cl14(2) .C16 .C17(2) .C18(4)

1290 ,1294 (1295 1296 ,1297
T 0
1217 1223 (1232 1240 ,1263 1288 ,1299 C1.,C7.C8.C10,C18(3)
Siganus fuscessens
Al BT C5.C10,C11 (2),C13,Cl4,Cl16
% (n=68) <$+TEEB . 1224 1225 1230 ,1231 ,1245 (1259 ,1261 ,1262 (2)
A8 Epinephelus coioides (2).C18
Guangdong s
. 1267 1279 Cl12 .CI8
Mugil cephalus
23 f& T, Yj i
SR T8 1235 C15
Navodon septentrionalis
51 i fi%
SR B8 1241 1258 1264 C2 .C14 .C18
Trachinotus ovatus
fi
B 1289 C18
Lateolabrax japonicus
W 7
K 1268 ,1269 1270 Cl1.C16 .C18
seawater
211y
# H 1201 ,1202 ,1239 C13(2)
L. sanguineus
E1 'J?/r ﬁﬂ
R L B 1203 1204 C13(2)
Lutianusstellatus Akazaki
T
%EJ. ¥ 1207 C13
S. fuscessens
w A
. HEEE 1212 C13
M (n=17) E. coioides
Hainan A 3 S8 T £
LS 1214 1266 C4 .C17
Plectropomus leopardus
7
S 1206 ,1216 C4 Cl4
Rachycentron canadum
HIR 4f 41 1
RAILH 1243 (12100 C7.C8
S. ocellatus
W 7
ok 12711272 1273 1274 C12 .Cl16(2) .CI8
seawater
HR BE 041 1 £
RIEHA S 1208 ,1255 1278 Cl14 .Cl16 .C18
S. ocellatus
G JE B 6%
it 12181219 1220 C5.C6(2)
T. ovatus
=16 2115 0
JE (n . ) i 6 1221 1222 1284 1285 1291 C7(2).C8(2).C18
Guangxi L. sanguineus
Bt A1 B £
HTEE 1226 C13
E. coioides
ch7
K 1275 .1276 ,1282 (12101 C12.C15.C18(2)
seawater

Y C OB S (BLKE LB C10(2) ,C10 Jy bR A5 ,2 oy H KA
Notes: C for the strain model( times) ,such as C10(2),C10 for the strain model,2 for times.
FEPIZH 5 I 28 TR DN RN 43 6 o' BE T A ) 4l 2
o ARAEAE 20 TF %M.
1.3 PCR # 1% toxR EE#

3 T GRRR B 9 35 E SR rox R R R S Ve 9

FELRAE T — 80 C i1ty s 2k LGN T P A 2 i 3]
O 2 KAF M B9 TSB WK Fr 3k th 7 28 C /Y $7 IR
HEIR 12 ~ 16 hs 55 I7 19 BRI 28 o 22 TR e £ I i
B I G 95 e Ja , F DNA $i B 7] & 32 i Ak
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¥R

WL EAT R R g W SCER [ 14 ], IE W 519 F ¥
51k 5'-GAAFCAGCACTCACCGAT-3, J% [1] 5] ¥
R J¥%1 4 5'-GGTFAAGACTCATCAGCA-3'

25 pL [ Mifk Z :DNA Fifiz 1 pL,10 x Buffer
(Mg”* Plus)2.5 pL,dNTPs( 4 2.5 mmol/L)1.5
pL,Ex Taq f§(5 U/plL)0.25 pL, 5|4 % 1 pl,
ddH,0 #hEIRFR . P73 5% :94 THIASPE 4 min;
94 € 1 min,55 € 1 min,72 C 1 min,30 MEH;
72 CHAEM 7 min, KM ZH)G, S pL F 1%
TG b L TR A 4
1.4 RAPD ##f

SCHG T FH Y 10 2% RAPD B AL b A4 A=
PR R BRAF S, 51975 0 3E 2,
XF 10 251 Wit A7 iRk , EHUR AR S W i AT IG5 247
RIS RAPD 34 I AR & R 25w, )2 i 4k
Ji# 3 DNA #ifz 1 wL,10 x Buffer(Mg”* Plus)2.5
wL,dNTPs(£% 2.5 mmol/L) 1.5 uL,Ex Taq (5
U/ul)0.25 pL, 514 1 wL,ddH,0 #h R FH; 37
B 25k 94 C WiAS P 4 min; 94 T 30 5,55 C 30
s,72 € 1 min,35 ME#; 72 CH LM 7 min,
PCR =¥ 1.5% WG HEAE 75 V ML E T H
VK, A B AR R G0 R A5 B Uk B s
Gel-Pro analyzer 43 #7 Hi Uk |41, 2 ] PAST 3K {443
BRI o
1.5 BOX 9 #f

FH3E F 51 %) BoxAIR, X} 101 # i 4 (K 5K
Wik BOX-PCR §"3#; PCR =¥ 1.5% 1y 3
JEHEAE 75 V IR T UK, B 3h B BUE R G4
B, 75 30 e Uk 813, 32 F Gel-Pro analyzer 43 47 Hi
VK&, iz H] PAST 2443 Hr A G o

M 1 2 3 45 67 8910

bp

500
250 LA AL AL AN N

—

2 A XY TR Y

& 2 RAPD-PCR FrA5|#
Tab.2 Primers used in RAPD-PCR

519 SI9F81(5'-3") EEBUN
primer primer sequence reference
Ml GCCCCTGGAG [15]
PM2 AACGGGCAGG [15]
PM3 GGCTGCGGTA [15]
PM4 GCGGAGGTCC [15]
PMS5 CGACGCCCTG [15]
PM6 GCGTCGAGGG [15]
CRA22 CCGCAGCCAA [16]
CRA23 GCGATCCCCA [16]
CRA25 AACGCGCAAC [16]
CRA26 GTGGATGCGA [16]

BOX-PCR J Wi &y 25 wL, S I 29 i 2R
DNA #i#7 2 pL,10 x Buffer(Mg>* Plus)2. 5 pL,
dNTPs( 4% 2.5 mmol/L)3 uL, Ex Taq fiff (5 U/
pL)0.25 pL,BoxAIR 1 pL,ddH,0 #b /K & ;
PG R 95 CTHILME 4 min; 94 T 35,92 C
30 5,52 € 1 min,65 C 8 min,35 MF#H; 65 C
FRAE A 10 min,

2 4

2.1 PCR ¥ i toxR & F il

101 #RIE4E R YRR PCR 973 5, & ML Uk Al &
BLAE 382 bp b 34 B 454, BEAL PRI 10 Ak B4 Ak
Zkald, My LR, 550 4 TGN BE A A BLEE FE 95%
DL b i —200E 50 1 101 R TR 1 R i 4 IR A (
1),

M 11 12 13 14 1516 17 18 19 20

1 @AEtoxREFTEHHER

M. marker 2000 ;1 ~20. B fk 1201 ~ 1220,

Fig.1 The part of PCR products of bacteria foxR gene

M. 2000 bp DNA ladder; 1 -20. isolate number 1201 - 1220.
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2.2 RAPD ##

TPEFE 25 Bk PR (TR R 52 1201 ~ 1225 ) i i
PCR X} 10 25| Y17 Z2 IR EEPEY 1, K519
PMI PM3 CRA22 CRA26 HH 3 0 ~3 &4, H
EE M2, M5l ¥ PM4  PM5, PM6 ., CRA23 |
CRA25 45 2 ~6 £ 54 B, 0 2 & P 4
%; HA 5 PM2 RCR S, B R B 2%

8 %, HE S MEHAF . 514 PM2 X 101 Bk
Hij_ﬁ PCR ¥t (K 2) ., & H Gel-Pro analyzer
AT LUK L, fR38 ] PAST 3443 #r & A 2% )
HYAH SC M B AR G A o TEAHLEE 65% 1,101
PRI 4E RN T LAy Al ~ A18, 18 Bl AN [A] 2,
PLA2 BUFD AT BUN TR R AR LY AT A1 A0 Oy

F L5000 8 O bk R AR 2L A2 FT AT
Hor a4 RS Bk M PRy AL0 BN A
5t

M123456789I10MI11213

B2 HEPM23|MyEBER
M. marker 2000; 1 ~ 13. B £k 1205,1209 121012111215,
1201 ,1202 ,1203 ,1204 ,1218 (1219 ,1220 1221,

Fig.2 The PCR products of bacteria primer PM2
M. 2000 bp DNA ladder; 1 - 13. isolate number 1205, 1209,
1210,1211, 1215, 1201, 1202, 1203, 1204, 1218, 1219, 1220,
1221.

2.3 BOX 4#!

FH3E T8 51 %) BoxATR, X 101 B 5 4 [ 9K
W4T BOX-PCR ¥ 15 , 28 g vk 15 3] i Uk i, &
WA DR RETFH S ~ 14 XiF (K 3). 2]
Gel-Pro analyzer 4} 7 H yk 18], 12 F§ PAST %k {4
I3 M & A 25 18] 1Y AH OGP, TE A DG M 7EAH
RLEE Ry 40% (A5 B0 T, AT AAE 101 #Rnd 2 XN i
430 Bl ~BI15,15 RN [a gy B, 94 6 Fi ANy
B1.B5.B6.B7.B8 . B10, " AWt F L4 B1.B5,
B6 B8 B 3 Fh AUy 3=, 73 il 47 4.3.6.8 Bk M
Ak L B10 F1 B13 9 2 F ALy 32, Jr Bl A 4 F16
P W) PGRREE LAY BT BN FE LR S R

1 234567 8 9101112M 131415161718 19

. uuq w” " Uvug
l-uu '
10000 .

750
500

l"

B3 ZAE BoxAIR 5| # A &R
M. marker 2000; 1 ~ 13. F& #k 1205,1209 12101211 1215,
1280 1281, 12821201, 1202, 1203, 1204, 1207 , 1212 [ 1218
1219 1220 ,1221 ,1222,

Fig.3 The part of PCR products of

bacteria primer BoxA1R

M. 2000 bp DNA ladder; 1 - 13. isolate numberl205, 1209,
1210,1211, 1215, 1280, 1281, 1282, 1201, 1202, 1203, 1204,
1207,1212,1218,1219,1220,1221,1222.

2.4 RAPD #1 BOX S B &4 5

Zi4 RAPD I BOX 43 B 4% & BX, € #H 2
BER 50% HIE LR, AT LAHE 101 5 4E FCI R 43
4 Cl ~C18,18 ARy AL, L C13 Fil C18 2y 3
(E4), T"ZRHE L, C10,C13 C18 I 4 Ffi U Sy
FL40NA 77 R 1S bR R B BRE DL C13 By
FLH 6 Bk PR ARLL C18 S A 4 Bk,

3 1Hie

Goarant 25" F1| ] RAPD X #F 25 1 91 1 % i
AT 5343 Y, R BLAE R 28 U0 TR T AT = 5%
i, RAPD J& — B Pl A & 43 B 7 35 T
Sudheesh %"/ {ij RAPD J5 %) 24 k& ¥ i 9 i
AN BE N UE AT o0 Y, 25 506 15 BR BV i 5 B A1
9 PRIEFEINEE 430 2 A28 A1) H A i o5 o I 8
T2 NN, AFFEiE ) RAPD 43 BUE R 73 #r
7101 BR G 4E QIR R, 25 2R 0 R 7 AR LR 65%
T, 101 ARG 4E QI 7] LA 43 AL ~ A8, 18 Fifp
AN R, DL A2 ABURD A7 RSN 35, 25 R F1 Wong
S5 AL, A TR RAPD 43 78 4 R %) 308 Fk &l
VA LT W6 DR 20 8 Rk HE AT 20 AT, 3 3 40 T A5 3
16 M#I(A ~P), Ht L A B.C.DFMESFfN
F o WORYEY Y A K KNCE B 25 5%, AT 4
MrFha] B 4 ¢ RBUR A IR A ) 25 570
J7 BB 15, 7E T 1 5 1 R DR B (TG PG
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similarity
024 032 040 048 056 0.64 0.72 0.80 0.88 093
| 1 | 1 | 1 | 1 | 1 1236

Cl

C2

C2

c4
Cs

1218
— — 1219 Co
L —
1243
1221 C7
1222
1223
1252
1284 C8
1285
12100

c9

Cl1

C12

1259 Cl4

235 F ci15

1274 Cl16

1265 C17

4 4AE RAPD 1 BOX £ & %45 48 Ui
TEAHRLEE 3 50% 4329 C1 ~ C18 Y,
Fig.4 Combined dendrogram for V. harveyi isolates generated by combining the RAPD-PCR profiles and BOX profiles
C1-C18 represent the different RAPD and BOX types resolved at 50% similarity.
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B10, %5 ik WL S A8 T 5256 45 140 T 7 5 19 1
PEFNR] A MR (EE B g R — 1 o
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RUECHE , vT DL s iR RAPD 43 ) Bifi B 74 A1 BOX
RIS — S R MM 2 KRR T A A
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@iﬁ%i%@iﬁmﬁ%ﬁﬁ" B P 4T
HEEREA LN ERBREIRFLTH XS
ﬁu%ﬂ}'ﬂﬁo
5% k-

[1] XFE AR HE, /e, 45 9 K P4 37 5l 0 3L £
o IR TS 1] P i, 1994 ,13(1) :81 - 86,

[2] Yii K C,Lee K K. Isolation and characterization of
Vibrio carchariae causative agent of gastroenteritis in
the grouper coioider [ J ]. Current
Microbiology, 1997 ,35(12) 109 - 115.

[3] R, % ER,F ROKFRIE AR R %
PR BOW BB [T]. KA AR Y % 4k, 1993, 17

Epinephelus

[5]

[8]

[11]

[12]

[14]

[15]

associated with Penaeus chinensis ( Crustacea,
Decapoda) larvae in Chinese shrimp hatcheries[ J].
Aquaculture ,1998,169(4) :121 - 132.

Jiravanichpaisal P, Miyazaki T, Limsuwan C.
Histopathology, biochemistry and pathogenicity of
Vibrio harveyi infecting black tiger prawn Penaeus
monodon [ J ].
1994 ,6(8) :27 - 35.

Pai R, Malathi G R,

Journal of Aquatic Animal Health,
Karunasagar I, et al. Mass

mortality of Penaeus monodon larvae due to
infection [ J ].
Aquaculture 1994 ,128 (4) :203 -209.

Pizzuto M, Hirst R G. Classification of isolates of

antibiotic-resistant Vibrio harveyi

Vibrio harveyi virulent to Penaeus monodon larvae
by protein profile analysis and M13 DNA finger-
printing[ J]. Diseases of Aquatic Organisms, 1995 ,32
(6):151 —155.

Liu P C,Lee K K, Yii K C,et al. Isolation of Vibrio

harveyi from diseased Kuruma prawns Penseus

Jjaponicus[J]. Current Microbiology,1996,33 (11)

129 - 132.

Robertson P A W, Calderon J, Carrera L, et al.
Experimental Vibrio harveyi infections in Penaeus
vannamei larvae[ J]. Diseases of Aquatic Organisms,
1998,32(5) :151 - 155.

Alarez J D, Austin B, Alvarez A M, et al. Vibrio
harveyi:a pathogen of penaeid shrimps and fish in
Venezuela [ J . 1998, 21 (9):
313 -316.

B2, X 5, PR E AR R A 55 5 BOW =
I oy S LT ] LA K224k, 2002, 29
(2).:178 - 181.

Fish Disease,

Saeed M O. Association of Vibrio harveyi with
mortalities in cultured marine fish in Kuwait [ J ].
Aquaculture 1995 ,136(8) ;21 - 29.

Zhang X H, Austin B. Pathogenicity of Vibrio
harveyi to salmonids[ J]. Fish Disease,2000,23(3) :
93 -102.

Pang L,Zhang X H,Zhong Y, et al. Identification of
Vibrio harveyi using PCR amplification of the toxR
gene[ J]. Microbiology ,2006,43(9) :249 - 255.
Tassanakajon A, Pongsomboon S, Rimphanitchayakil
v
( RAPD ) markers for

et al. Random amplified polymorphic DNA

determination of genetic
variation in wild population of the black tiger prawn

( Penaeus monodon ) in Thailand [ J ]. Molecular

http : // www. scxuebao. cn



1456 Ko7 OF IR 36 &

Marine Biology and Biotechnology, 1997 ,6(12) :110 typing of Vibrio parahaemolyticus isolates, obtained
-115. from parients involved in food poisoning outbreaks in
[16] Neilan B A. Identification and phylogenetic analysis Taiwan, by random amplified polymorphic DNA
of toxigeniccyano bacteria by multiplex randomly analysis[ J]. Journal of Clinical Microbiology, 1999,
amplified polymorphic DNA PCR[J]. Applied and 37(6) :1809 - 1812.
Environmental Microbiology, 1995, 61 ( 7 ): [20] Maiti B, Shekar M, Khushiramani R, et al.
2286 —2291. Evaluation of RAPD-PCR and protein profile analysis
[17] Goarant C, Merien F, Berthe F, et al. Arbitrarily to differentiate Vibrio harveyi strains prevalent along
primed PCR to type Vibrio spp. pathogenic for the southwest coast of India [ J]. Genet, 2009, 88
shrimp [ J ]. Appplied and Environmental (4):273 -279.
Microbiology, 1999 ,65(3) :1145 - 1151. [21] Louws F J, Fulbright D W, Stephens C T. Specific
[18] Sudheesh P S, Jie K, Xu H S. Random amplified genomic fingerprints of phytopathogenic
polymorphic =~ DNA-PCR typing of Vibrio Xanthomonas and Pseudomonas pathovars and strains
parahaemolyticus and V. alginolyticus isolated from generated with repetitive sequences and PCR [ J].
cultured shrimps[ J]. Aquarculture,2002,207 (30) : Appplied and Environmental Microbiology, 1994, 60
11 -17. (7):2286 —2295.

[19] Wong HC,Liu C C, Pan T M, et al. Molecular

Molecular genetic diversity of Vibrio harveyi

XU Zhi-liang'*, WU Zao-he’’, JIAN Ji-chang'*>* , HUANG Yu-cong'’
(1. Fisheries College ,Guangdong Ocean University , Zhanjiang 524088 ,China
2. Guangdong Provincial Key Laboratory of Pathogenic Biology and Epidemiology for Aquatic Economic Animals & Key Laboratory of
Diseases Controlling for Aquatic Economic Animals of Guangdong Higher Education Institutions , Zhanjiang 524025 , China;
3. Zhongkai University of Agriculture and Engineering ,Guangzhou 510225, China)

Abstract. Vibrio harveyi is known to be a major pathogen in mariculture animal systems. Disease outbreaks
attributed to V. harveyi have been reported in main mariculture animal farm production. In recent years, mass
mortalities of many cultured kinds of maricultured fishes, such as Litopenaeus vannamei, Pseudosciaena
crocea,and Lutjanus sanguineus have occurred frequently infected by V. harveyi. In this article the 101
isolates of V. harveyi were subjected to random amplified polymorphic DNA ( RAPD )-PCR and BOX-PCR
analysis to investigate the genetic variability among V. harveyi strains. A total of 10 RAPD primers were
designed for their specificity in detecting V. harveyi,and only the primer PM2 was highly reproducible and
found suitable to use in RAPD-PCR. The genetic diversity among V. harveyi isolates assessed by RAPD-PCR
by PM2 primer yielded 15 different RAPD patterns which clustered the isolates into 18 groups at 65%
similarity level. Similarly, BOX-PCR clustered the 20 patterns intol5 groups at 40% similarity. However,
with RAPD-PCR and BOX-PCR, 101 V. harveyi could be divided into 18 groups at 50% similarity. We
could obtain the accurate results of molecular genetic diversity by both RAPD-PCR and BOX-PCR.

Key words: Vibrio harveyi; marine fish; BOX typing; RAPD typing
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