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AREEFLE S 5 XIFMARER S RES5EME SIS EMERIME R

FOBO, BRI, R E

(F [E v K% HEE B, LR &% 266003)

2 57 PR I, B1E 26 PRINETARVE R ER .20 BRIS 45 FCIR B 10 BRENVE I 31 B CAS [R)fiF 3A0 A () 388 77 355 o 73
BE3D, F PCREE L 5 ZEA8 B2 b & 247 1 1OV I 2R R RIS, R AT Southern Blot. £ W13% 5 28 ¥1M 2 2 KI7E
57 BRINE R RIS . SR E R, 78 57 WEVRINE .85 TDH-HlyA. TLH. 8- VPH Fl HLX ¥ Ift &5 BBk 2 514 2
PR 2 #.49 ¥R .3 ¥EH 30 £k 3540, 1 #RE RAG BLZFH (Grimontia hollisae) T 1 #RBIEMINE (V. parahaemolyticus) F 453
HEH 24 TDH W= FE R P il P AROR SRS AR P AR A B 57 BRSNS 10 I v5 R FO B AR B w5 1, 46 SRR W IR B
IR IE A S TLH W R SR B G REF A XM, 554 4 REMRERMCRZLH . [T EAK=E2,2007,

14 4):570 - 5781

SR SRR - JIEE »  IM BE R IR s A 9 5 BRI 1
FE %S 941 SCERFRIRAD: A

IR 2P R WA R L —,
AT T R O K VR AR A B AR R R
th, 2 M KRR 22 MV AR W) B 1E 5 B 2 TR AF I
W50 RN, Vi 20 1V I8 T A 7 A R S R 48 S g B 3
FEIEE L3, W R R AR T
MEE R 2 —, REfe 5 304 4 M AR 00 0 24 5F 1 BE A it
LA E AR TN TR A v A R e H AR Y
B vE e A, a4 S (B S AT (Pseudomonas aerugi-
nosa) WG C F13E N R (Photobacteri-
wum damselae) W RREE D, M ) — L0 40 W 1 %5 1L R
R A A A R R/ LT A I AR
F=6) i o 3% 00 5 AL R ) R AUUR BR T 4x
A M, 34 TT AR )T 20 b A 2 B B 48 R, 2 JE K 4
LA P kL A A G, T e 5 | b 4 A 40 T I
FHp46-7]

SRR B A R AR S M I 3R B R A
PR AR BT BT 5 SO0 00 2 2R 74\
DL RAE VB AIARA]F] . HArRIM 5 KANE
PR I 3R X, BRI M 9K (Vibrio para-
haemolyticus) F1FAFEE M B M3 (TDHD - & &L
K (V. cholerae) 1) El Tor % il % HIyA « Bl ¥ 1ML
KT B AR E MR I 3R (TLHD « B 1 9 3 A 34

Y B #1:2006 - 10— 13; 1237 H #1:2007 - 03 - 15.

X EHS:1005 - 8737 — (200704 — 0570 — 09

fRE 2R -VPHD LA AE LI O1 i — M
12 HLXO B, 324, 0T 2 289 M 2 AT 5T
RN, FF HAIF B A SE 5 B0 A G . 4R, X oAb
Wi, W TLH.8-VPH Al HLX M T HI A 2, 75
BRI ST . A SRS TR N T 5 289
1M 3% 225 (R 6 2 A B HL 5 9T 16 v I v 4 R sl B i v
HERIKAR.

1 MR57F%

1.1 ##

5 28 M BT 5 M GenBank 3R EL, 57 B
TR LTS 26 PRI R AR A T AR, 20 FR G 4E FCII
B A 11 BRENE 8K A A [E] 75 32 FOAS [R) Mo BR 24 15
HAEREL, R D. SF1 BALR ENE BEF
YY) R 85 8 (Lateolabax japonicus) 5 B 15
2], H 42 18 bk B 9% [ Heriot-Watt K 2% 42 9 % & 2
. BT H W R O 9% Bergey s 41 11 % R 40 F )
G2 O BT IS % 5. LI MR 2216E B 57
HET 28 CHmHFH, B 7~14d HRFEF 1 k. F
BUORZESA A T o E f PR, & E Y
T g T4

EEWE: BX AARFEEHHTE (0371119 ; ¥ E HH L UTF A A HT 4 NCET - 04 - 0645 B BT H .
{EE T A T (1982 -, 2, B E AT 54 A 5107 [° 0¥ AL Y1 . E-mail: wangshuxian _ 2000@163. com

AIAEE : 5K | E-mail: xhzhang@ouc. edu. en
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*1 AMRAANEER
Tab.1 Vibrio strains in this study

WS fh B REG SRR EZR Gy B At ED
Strain code Species Strain or source Country (year of isolation)
VIB 314 BEREEZEE Grimontia hollisae LMG17719T USA
VIB 289 RN EIHATE Photobacterium damselae sabsp. damselae LMG 78927 USA
VIB 288 M A& EINE Salinivibrio costicola subsp. costicola LMG 64607 Australia
VIB 72 WEINE Vibrio anguillarum LMG 4437° Norway
VIB 281 FIOYE V. aestuarianus LMG 79097 USA
VIB 283 WERINE V. alginolyticus LMG 44087
VIB 284 WERINE V. alginolyticus LMG 44097 Japan
VIB 285 WINKINE V. campbellii LMG 112167 USA
VIB 286 WY RINE V. harveyi LMG 78907 TUSA (1982)
VIB 287 FEIARIME V. cincinatiensis LMG 78917 USA
VIB 290 XEFFINE V. diazotrophicus LMG 78937 Canada
VIB 291 FREIRE V. fischeri LMG 44147 USA 1933
VIB 292 FIRE V. fluvialis LMG 78947 Bangladesh
VIB 293 WBRWINE V. furnissii LMG 79107
VIB 294 FRINE V. gazogenes LMG 135417 USA
VIB 295 WY RINE V. harveyi LMG 40447 USA (1935)
VIB 296 W EIE V.mediterrane: LMG 112587 Spain
VIB 298 PEIE V.omimicus LMG 78967
VIB 299 BIEINE V. natriegens LMG 78967 USA
VIB 301 WEINE V. nereis LMG 135437 USA
VIB 304 BIEIMINE V. parahaemolyticus LMG 28507
VIB 305 WEEINE V. pelagia LMG 38977 USA
VIB 306 REEIME V. proteclyticus LMG 37727 USA
VIB 309 WKW V. tubiashii LMG 10936
VIB 310 CUBINE V. vulbnificus LMG 13545T
VIB 414 KIINE V. logei LMG19806" UsA
VIB 351 WBHERINE V. harveyi Shark Bahamas
VIB 391 WY RINE V. harveyi Shrimp Thailand (1990)
VIB 395 WBHERINE V. harveyi LMG11225
VIB 400 WY RINE V. harveyi LMG 11659
VIB 410 WY RINE V. harveyi ATCC 14126
VIB 571 WBHERINE V. harveyi Sea bassSpain 1990)
VIB 572 WY RINE V. harveyi Sea bream Spain (1990
VIB 642 WBHERINE V. harveyi Sea bream Spain (1990)
VIB 645 WY RINE V. harveyi Sea bass Tunisia (1993)
VIB 646 WBHERINE V. harveyi Shark tank water Denmark (1993)
VIB 647 WY RINE V. harveyi Sea bream Greece (19920
VIB 648 WY RINE V. harveyi Shark liver Denmark
VIB 649 WBHERINE V. harveyi Sea bream Malta (1993)
VIB 651 WY RINE V. harveyi Shark tank water Denmark 1994)
VIB 652 WBHERINE V. harveyi Sea bass Ttaly
VIB 653 WY RINE V. harveyi Sea bass Turkey
VIB 658 WBHERINE V. harveyi Sea bream France 19900
VIB 659 WY RINE V. harveyi Sea bass Tunisia
SF1 WY RINE V. harveyi Sea perch China (2002)
VBA 642 WBHERINE V. harveyi Prawn Australia
VIB 457 BIEIMINE V. parahaemolyticus LMG 12093
VIB 458 BIEIMINE V. parahaemolyticus LMG 12094
VIB 459 BIEIMINE V. parahaemolyticus shrimp Thailand
VIB 461 BIEIMINE V. parahaemolyticus shrimp Thailand
VIB 462 Bl MINE V. parahaemolyticus shrimp Thailand
VIB 463 BIEIMINE V. parahaemolyticus shrimp Thailand
VIB 611 BIEIMINE V. parahaemolyticus ATCC 33844
VIB 612 BIEIMINE V. parahaemolyticus ATCC 17803
VIB 797 BIEIMINE V. parahaemolyticus shrimp China
VIB 799 BIEIMINE V. parahaemolyticus Thailand> shrimp
VIB 800 Bl IMINE V. parahaemolyticus shrimp Thailand

% LMG 8 FL AU BT AR X 22 i A 4 S 30 SO R W bk s THE W viE B

Note: LMG represents culture collection of the Laboratorium voor Microbiologies University of Gent» Belgium; T represents typical strain.
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1.2 A& (Roche) s PG HEECHNE (V. harveyi) VIB 645- B
1.2.1 DNARYIEEL 9+ 1.2 DNA %8 MYk VIB 611 S INE (V. mimicus) VIB 298
Ausubel 25 U077 54251 FIENY ML IKH VIB 462 55K 41 DNA b #4872, PCR

1.2.2 5 ¥ OIG FFICH 5 LA MEREF IR
BIEM M GenBank 3K EL T A IN R 1) 5 2% (M
=EFITFH), 530 H ClustalW http: / Awww. ebi. ac.
uk /clustalw D BEAT Rk L o AR R 57 X IR 1T 5
XF514 & 2) 4y 3% TLH-TDH-~HIyA~8-VPH #1

& R S bRR ¥ 1 2535 ) TLH. TDH. HlyA . 8-
VPH A1 HLX [ 58495 5 51, AF b % 1M 25 2 KT HR 4
PCR S NAEFF 2 44: 94 C AL 1% S min, 94 T &%
1 min> 55 TIE K 1 min> 72 C £ 1 min, 30 MEH,
72 C JE{# 10 min-

HLX % M FE R F B i H DIG #EH & Rl &

*2 B sEMEERICHBNRERRSET AN
Tab.2 Primers designed to synthesize 5 kinds of DIG-labeled DNA probes

514 FH (=3 RN bp AR 1 4
Primer Sequence 5" —=>3") Product size Templet strain
VHHF1 CACTTATGTCCGCTGCTGGT W o ST B
VHHR1 GCTGTGGTCGGGTGTGTTAC 1058 VIB 645
TDHF1 TCCATCTGTCCCTTTTCCTG B ¥ I S B
TDHR1 CCACTACCACTCTCATATGCTTC 425 VIB 611
VMHF1 GACGCTCGATGCTTACTTCC AN
VMHR1 CGTTGGGTCAAGTTCTGGTT 884 VIB 298
VPHF1 ATGAAACACCATGCACAAACTT B ¥ I S B
VPHR1 CTAGGCTTGTTTGCGTTTTCTT 612 VIB 462
HLXF1 CCTATCCCATGCGGAGATAA Bl ¥ i 3 B
HLXR1 TCGAGTTTATTGCTCGTCACTC 289 VIB 462

1.2.3 5 XFMERXFEINE F 5 A7 Southern
Blot #0  SF $2 A AN [] 9 5R B8 % 1) 22 R 41 DNA
M EcoRI (80 Xba I, Pst I, BamHI1, Kpn 1,
HindllD F 37 CHiYI 2 h, KBV )51 DNA 7F 1%
RIZF s BB L HE AT f 3k, B9k 52 R ) 384T Southern
blotting™"'. ¥ %EHe L DNA ## 38 e -, 1
RN % A8 45 9, 4% 15 mL /100 cm? 17 48 5 0 A 7
P [SXSSC,0.1% (wA) N-T 5t BE L
=, 0.02% wA) SDS,2% (wA) I A1, 8
5 pLAREFINZKZE 100 pL, Z P 2EE 10 min, A ZE
Je IR A4S (R EREINFIE B B &394,
S8 CIHEHIFE. AR5 HIK™ &S M [2 X SSC,
0.1% (w/A) SDSIEIRIFE 2 X, %X 5 min, 58 T
TR IS (0.1 X SSC,0.1% (wA) SDS],
FE P E R R R IR 2 Y IR 15 mine IIABT
WEEREERRE R, fR% 5 0.5h RETE
B BB 0.5 h FUik. BB K B Roche 7
B

1.2.4 BMFARBEMRIE RIE R RZE 688

B 7, A 20 mmol /L Tris #h % 2% #f | (TBS:
20 mmol /L Tris-:;0.85% NaCl; pH 7.5 9% 3 &
2000g,4C, &L 3min) » &5 F TBS B Hl B AR
SHEK 10% B A B W, K 17 mL 55 T
2216E [ A5 FR 5 A0 3 mL 10% K 25 6 41 41 i 2
RGBS, TR T, R R e S
(TR AR 3P B M P AR L, 28 Cid s 7. Evk R
H I3 B B A P A

1.2.5 WEAEESEMNE  BEIREE S E Lin %12
FoR 7 AT I8 - FR ] 2216E 4435 77 5, i
EFASHUh 1% 8T B 8 2, PR, 78 PR b
Pew, 28 Tt ss 9%, Wik RIE L A 6% B
Ml 3 A P A

1.2.6 VHH /TLH 71 TDH i3 &= EF /5w b& & 5
g DARG4E N VIB 645 1) DNA 4B,
VHHF1 1 VHHR1 4 5%, PCR ¥ 3 X VHH/
TLH %5 1M 55 2 K5 DLEI% 5K VIB 611 ) DNA
AR, TDHF1 Al TDHR1 A 5| %), PCR ¥ 38 K
TDH % M F . B A TR A 7T DNA
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J7 % 52 , F BLAST (http: /Awww. nchi. nlm. gov /
BLAST) #4T DNA JF41 7347 .

2 ZER5HH

2.1 5EBMEEFEARMEFHDH
2.1.1 TLHZAEMZEEFAMSH EWNK 57 FRE

B 1 ARIRER A9 (V. proteolyricus) BT 1T BR K AR
(V.logei)» 6 PRINRIATHEREIE A 39 LE T, M IG68
KB (V. anguillarum) T VK (V. aestuarianus) ~
E N R 6 W (Ph.Damselae )~ T 98 B
(V. fluvialis) ~ BRI (V. furnissii) FE7 5K
B (V. vulnificus) 55 A8 7 R 90EE bR o 36 bk P G

(R ED, 13 BRI AR ARG i fE 5, 136 2
RIS B INIE (V. alginolyticus ) ~2 FRUE 4 FC LB 1
PREE FCH8 B2 W (Grimontia hollisae) ~1 FRIK T K
W CV.campbellii >~ 1 % F = B & 98 W
(V. cincinatiensis) 1 ¥R 9 FQINE (V. fischeri) 1 R4
IR 1 HRBZ IR (V. natriegens) ~1 BRI ¥ 5K

FEET. 20 RWBERIE S BEKEDLETE 1
AT, H AR K VIB 645 VIB 648 1 SF-1 3
T 2 4T . 11 BRI AN 7 B AR, B
1R RWHRBEH 1 X2, HEER
85.96% (% 3.

# 3 Southern blotting & & I E 4 FN IS EE T 1E RO 5 R
Tab.3 Southern hybridization results and the detections of hemolytic activities and phospholipase activities
WL 2% B R KR

EhS ) . T R Ml VALV P
Strain code Haemolysin gene family Phospholipase activity Haemolytic activity
TLH TDH HlyA HLX  &VPH

VIB72 & 5KE (+) - - - - n n
VIB281 1 F A (+) - - - - ¥ 4
VIB283 ¥ i BN + - - (+> - + + + o+
VIB284 ¥ K IR + - - (+) - + 4 ++
VIB285 # N K + - (+) - - ++ 4
VIB286 M 4 [ B + - - - - +++ o+
VIB287 ¥ MR INE + - - + - ¥+ r
VIB288 il 4 FL I B - - - - - - -
VIB289 ENERATHE  (+) - - - - ++ + 4+
VIB290 XA 77 I B - - - (+) - - -
VIB291 % KINH + - - - - - n
VIB292 NE (+) - - - - ¥ +
VIB293 #: /e #r il i (+) - - - - ¥ g
VIB294 7SN - - - — _ _ _
VIB295 M5 4E [N B + - - - - + +++
VIB296 b il i - - - - - - _
VIB298 LA I + - + - - + ‘4
VIB299 FAiF A + - - - - ¥ +
VIB301 ¥ ZE I - - - — - _ _
VIB304 Bl IfiL 9K B + - - + - ¥+ r
VIB305 ZH IR - - - - - - _
VIB306 % & 5 Il i + - - - - o+ 4
VIB309 % K INH - - - - - o 44
VIB310 6 65 3L (+) - - - - + +
VIB314 % K% B + + - + +) + ++
VIB414 KA IR + - - - - - ot
VIB351 Mf 4 IO B + - - - - +++ o+
VIB391 M 4 SN + - - (+) - + + + o+
VIB395 i 4 [ B + - - (+ - + + +
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Wi B E K ) ] o
%.ﬂi 5 Ha;;olyirf g;fffmly B E{’%ﬁ ) fé’»ﬁﬂ{ﬁﬁ .
Strain code Phospholipase activity Haemolytic activity
TLH TDH HlyA HLX o-VPH

VIB400 M 4 B + - - (+) - + ++
VIBA10 "5 4 FC IR B + - - + - ¥ 4
VIB571 M 4 IO B + - - (+) - 4+ +++
VIB572 M 4 [CIN B + - - - - 4 4
VIB642 M 4 [ B + - - (+) - 4+ +++
VIB645 M 4 [ B + - - (+) - 4+ +++
VIB646 M 4 [ B + - - (+ - + + ++
VIB647 g 4E [N B + - - (+) - - ¥+
VIB648 I 4 [ B + - - (+) - 4+ +++
VIB649 I 4 [ B (+) - - (+) - +++ +
VIB651 M 4 [ B + - - (+ - + + ++
VIB652 M 4 [ B + - - (+) - + o+
VIB653 M 4 [ B + - - - - n 4
VIB658 M 4 [ B + - - - - +++ o+
VIB659 M 4 [ B + - - (+ - + + ++
SF1 i 4 [CIN + - - - - 4+ + 4+
VBA642 I 4E IR + - - - - ¥ 4
VIB457 Bl L 9T B - - - - - _
VIB458 Bl 9% B + - - (+) - + + ++
VIBA59 Bl I 9K B (+) - - + - ¥+ r
VIBA61 Bl I 9K B + - - + - ¥+ r
VIB462 ¥ (L3 i + - - + +) ++ ++
VIB463 Bl IfiL I B + - - + - + ‘4
VIB611 & ¥ 11 3 (+) + - + - + 4 ‘4
VIB612 & ¥ 11 3 + - - + - N N
VIB797 & ¥ L3 i + - - + - 4 4
VIB799 B I3 B + - - (+) (+) + ++
VIB800 &/ ¥ 1L 3 i + - - + - 4+ + 4+

VE:2~27 AT, AR IE B K 28~ 58 1T, A B 2~6 71, “+ "HRERZF T “(+)"REXLZLFFH: “-"HRELR BT LB ITH
RESAEE B AN ERA N T~87, “+ + + "REWEAFEEA BN LFERABE L RRT 4 mm: “+ +"RERHEFEEFEHE P
FE B B4R 2~4 mm; “+ 7R 75 JE L B B BB B B AR 0.5~2 mm; “— "R TGE B B E A B

Note: Lines 2 — 27, typical strains; Lines 28 — 58. isolated strains; Lanes 2 — 6, “+” represents strong hybridization signal; “(+)” represents weak
hybridization signal; “— " represents no hybridization signal. The strong or weak degree of hybridization signal is scaled by positive control. Lanes
7-8, “+ + +” represents semidiameter of zone of clearing or opalescence (>4 mm); “+ +” represents semidiameter of zone of clearing or
opalescence 2 —4 mm); “+” represents semidiameter of zone of clearing or opalescence (0.5 —2 mm); “— " represents no zone of clearing or
opalescence.

2.1.2 TDHAMEERFEMSS MWH 2 bINE Al Ea 2 NMEE ARG M RER,. £ H b
FRMALES, AR ERSEFE VIB 314 f1EI%E  WHEEKTFERLES. HEEHR 3.51%-

MIKE VIB 611, H HiX 2 #Riw & 2 & 24584 2.1.3 HiyA BMREERMSH RIS E
(K 3. ¥ VIB314 1 VIB 611 WERLAH B4 5  VIB298 FHMARZF S, W ILKINE VIB 285
FRESHEAT AL, 22 A0 45 R B R, B —FREE AN, AR BISHAME T, o8 H At Fe ol o o 38 A W 81 2 A8
R E 2 428w (B D, N VIB314 1 VIB611 55 R 3), BHMEE K 3.51%.-

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

44

TS N FEE IR T S 2 i 2 ) 20 A RS I P AR MR A PR AT S 575

1 2 3 4 S 6

7 8 9 10 11 12

Bl 1 &N TDH X 5 #FBR HIE p3 IE 78 L E KM B 22 3 VIB 314 REIE M3 E VIB 611 35 K45 DNA 1

Southern 732 73 #7

1~6,VIB 314;7~12,VIB 611.1,7, Xba 1 : 2,8, Ps¢t 1 :3,9, BamnH]I 14,10, EcoR1 15,11, Kpn 1 56,12, Hindlll .
Fig.1 Southern hybridization analysis DNA digested with 5 restriction enzymes from Grimontia hollisae VIB 314

and V. parahaemolyticus VIB 611 with TDH probe

Lanes 1 — 6, VIB 314; Lanes 7— 12, VIB 611.1,7, Xbal;2,8; Psz]: 3,9, BamnH1: 4,10, EcoR 155,11, Kpnl: 6,12, Hindll

2.1.4 SVPHEAMBZEFMSH KNHE 3 KK
WA ATES, GF 2 thala myl @i 1 v
FCis 22 B, 70 FC Aol o B AR WA A T B A RS R
SR, HMEEN5.26% -

2.1.5 HIX AMEEFNSHE  RWH 12 HiK
WA EALE S, G5 9 thElwd mal g, 1 bkFF

1 2 3 4 5 6 7 8

TEEINE 1 R IR SR AT 1 BR A 4 IR
75 18 PRINE F AR A 259 2 5 5, A% 2 R
BEEINE 13 BRI 2E FCINE 2 PREW MK A 1 4R
WMEFINE (V. diazotrophicus) (& 20, 7€ H ALK
BB S AR RTES GE 3. HEEN
52.63% -

10 11 12 13 14 15 16

2 Southern blotting %1 /4~ FEJ R P& o HLX ¥ 11 28 2 K1 54
i SRR IR A 2= B 22 DNA F R B W1 EcoRIIH L.
Fig.2 Detection of HLX haemolysin genes in different Vibrio strains
Note: Total DNA from each strain was digested by EcoRI.
1-16,VIB 462, VIB 400, VIB 410, VIB 459, VIB 797, VIB 799, VIB 800, VIB 611, VIB 612, VIB 351, VIB 391, VIB 395,
VIB 571, VIB 572, VIB 645, VIB 648

2.2 BAMmEEEE

B %% G % F EE R KT
4 mm) 7 9 FRINIE, G366 KRG 4k FCINTE V1 #R 3%
NAERIEHF R 1 R I5 T8 gl A 1 Ak 8 i 910
Y IME R0 G B B 242 7E 2~4 mm Z 6D BIH
33 BRINIE, ELFE 14 BRG 4 ICHNE L9 AR v Ll |
2 WRVSVERSYRTE 1 BRI D9 L 1 BR IR DL L 1

PREEPEINE 1 BRSNS A IR 1
FRES G (V. rubiashii) 1 FRE RIS LR E A 1
PR K AT s 95 L5 1459 G W 1812 7E 0.5~2 mm
Z 1D B 8 BRI, AL 45 3 RIS 4E [N 1 Bk 62
INE 1 PR TR ECINEE V1 AR TR 1 AR B B R 1
PR3 INE s Tows s a7 #RNE, BB 2
VB (Salinivibrio costicola subsp.costicola) ~ X AFF
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IKE 7= RN E (V. gazogenes )~ Hi H i 9K B
(V. mediterranei) VP BINE (V. nereis) ~ 126 FE L H
(V. pelagia) MBI MR % 1 ¥k (& 3D,
2.3 TEPEEEIETEEIME

AR AEme v E (EvE B FFL A 2F5% IE FE
BRF 4 mm) 9F 11 $RIE, ELFE 9 BRAG4E FCINE
1 PREE SRR AT 1 BRI R 6T s B TR Bl v
B CEIE Y B R 2~4 mm) BF 21 #%, G5 7
PRNG4E FC T 7 BR B 9 T8 . 2 AR v B AR 9T 1
PRIX UG HNEE 1 R=E=m R4 B 1 AR 58 e o 1
PRAR B R AN 1 RIS BB s B 59 BE NG B s 1 CF
B 0.5~2 mm Z[ED I 15 #k, B3 5 %
EYE AN 3 MR VA M9 1 PREZINE L1 bR O
IRB 1 BRI 1 AR LN 1 AR PRI L 1 Bk
OIIREEAT 1 BREE ECR% B 52 11 O Tl I i o7 2 ) BT ik
10 K, SRR A 2R E WA IR L 2 [ e
ARE M AE AR I R KRR
ne 4 FCINE AN EI VS Ml 4 1k (R 3.
2.4 BFNEEHF VHH/TLH 1 TDH i3 [ &
EEMFI D

DNA JT5) I 5 25 KR BH , A S50 M 52 f 15 48 1K
i VIB 645 1) VHH /TLH % L 3% 2 K 5 Gen-
Bank "1 R E MG 4ECTIUE VIB 645 1) VHH % 1L %=
W75 5¢ 4 — . B%mIKE VIB 611 1
TDH % 1. F 2 5 GenBank 1k 35 1 Fl 4 (M98 &
() TDH % 1M 38 52 K AR B 1L 21 98 % -

3 g

o I Z A A A RV 22 0 DR T I B0 R, I
3 SE DRI o 3 3 A7 A, HLAS R 9K T 7 v . 3% 56
Az U3, sk 2 BIgT 5y T 2 AN R Al ki
(o ¢ EC IR A BT R, R IR 4 £ 9IS 7 3500
L e IR B AN =) (ECP) W I W AR, X
W3 0 B ) W 4 EC SN BT AR VB 645 & A P AN
JFFIAEALE TLH /VHH % I 55 2 A, JF B BB R
FR L 355 1 R 1 g s e L4150 ST 5T o i 00
1 BRE A% LK W VIB 314 A1 1 4RI 90H VIB
611 ¥ &4 2 A~ TDH %1l 25 K], AT WA F4 L i
SRR I AT, (BIX bR 8 2 5 B A R
U 16 ik — PR

PEHRIE , B m v i K DL AN , AR EAR B SRR
T LS 9K B R GLARE (V. cholerae) AE O1 B p
RILT TDH ¥ I 25 3% K1 16-20), 2 FL JL % El Tor

O1 WFEFIAE O1 B Fk REE 7= A — b 7K 95 14 1) v A
M %, #ifr % 4 HiyA 5% E1 Tor %11 % 21, 72 8|
WL ik R — P AR e RS 3 TLH
—Ff BB E PRV I 2 8-VPHRR). A sz 56 A
Southern Blot ¥ 5 25 I 2 B R AE 57 HRIlHE
M50 Aa. S HT 3R, TLH % M3 2L K Tz 50 4 Tl
B, U R 7 0 o FCIOR A G I B bR (BT A 4 [
SINERT, IR D EG IR TR, ¥ V8 e oI, R o, 5 R R
SINED R Bf ECH B A 5% F0 R AR CRLFE 9 QTR A1 K A
NED W AT . HLX ¥ 1M 3% 5 [R 45 1 4 [k
FUE S MK A 2, 70 i BE I R 5 TR 4
SN W RS K B ORTE RS S R 4 A
TDH-.HlyA A 5-VPH ¥ I 3 5 R (1 BH 4 35 /N T
6% > 7B TDH-HIyA % 3-VPH ¥ Ifil % % K 75 9K
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Distribution of five kinds of haemolysin genes in different vibrios and their corre-

lation with activities of haemolytic and phospholipase

WANG Shu-xian; ZHANG Xiao-hua; SUN Bo-guang; CHEN Ji-xiang
(Department of Marine Biology: Ocean University of China, Qingdao 266003 China)

Abstract: Vibrios are normal inhabitants in aquatic environments and very common in marine and estuarine

habitats. Many studies have reported that Vibrio species are pathogenic to marine shrimps and fish.

Haemolysin, which is an exotoxin that attacks blood cell membranes and causes cell rupture is arguably the

most widely distributed toxin among pathogenic vibrios. Haemolysis may result from the enzymatic activities

demonstrated by some species of bacteria; including phospholipase C of Pseudomonas aeruginosa and phos-

pholipase D in Photobacterium damselae ssp. damselae . However, many other haemolysins act by forming

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

578 hOE KR H14%E

pores in the cytoplasmic membrane of erythrocytes. In many casess the pore-forming activity of haemolysin
is not restricted to erythrocytes; but extends to a wide range of other cell types including mast cells: neu-
trophils; and polymorphonuclear cells; and enhances virulence by causing tissue damage. Currently: five rep-
resentative haemolysin families were found in Vibrio sp. including the TDH (thermostable direct
haemolysin) family of V. parahaemolyticus» the HlyA (E1 Tor haemolysin) family of V. choleraes the
TLH (thermolabile haemolysin? family of V. parahaemolyticuss the 8-VPH (thermostable haemolysin)
family of V. parahaemolyticus and the HLX family of V. cholerae Ol.Each type of haemolysin gene was
aligned using ClustalW (http: /Awww. ebi. ac. uk /clustalW /) ; and five pairs of PCR primers were designed
from the conserved region of the haemolysin genes and amplified the haemolysin gene fractions of TLH;
TDH: HlyA,3-VPH and HLX. Five DIG-labelled haemolysin gene probes were synthesized by PCR amplifi-
cation from total DNA of different Vibrio strains, and were used to detect the distributions of the five
haemolysin genes among 57 Vibrio strains by Southern Blot. The results showed that 2 Vibrio strains had
TDH haemolysin gene;2 strains had HlyA haemolysin gene; 49 strains had TLH haemolysin gene: 3 strains
had 3-VPH haemolysin gene and 30 strains had HLX haemolysin gene. From these results, it seems that
TLH haemolysin gene was widely distributed in different Vibrio species; and the positive ratio was as high
as 85.96% . HLX haemolysin gene was widely distributed among V. harveyi,» V. parahaemolyticus and
was also found in V. alginolyticus, V. cincinatiensis, V. diazotrophicus and Grimontia hollisae,and the
positive ratio was 52.63% . However, the positive ratios of TDH, HlyA and 3-VPH haemolysin genes were
less than 6 % . Moreover; one strain of Grimontia hollisae and one strain of V. parahaemolyticus had dupli-
cated zdh genes. It seems that duplication of haemolysin genes in vibrios is not rare.

Fifty-seven isolates of vibrios were inoculated on the fish blood agar plate and egg yolk plates respec-
tivelys and the activities of haemolytic and phospholipase were determined by the appearance of a lytic zone
and opalescence around the bacterial growth. It was found that all the vibrios strains with TLH haemolysin
gene had haemolytic activities. Except V. fischeris V. gazogenes,> V. logei and V. harveyi VIB 647, all the
other vibrio strains that had TLH haemolysin gene also had phospholipase activities. Most vibrio strains that
had strong haemolytic and phospholipase activities also had strong hybridization signals for TLH haemolysin
gene. However; there were also some exceptionss e. g. Photobacterium damselae subsp. damselae; V. fur-
nissii» V. tubiashii and V. harveyi VIB 649, which had strong haemolytic or phospholipase activities, had
weak or no hybridization signals. Almost all the vibrio strains which had no hybridization signals for TLH
haemolysin gene had no haemolytic or phospholipase activities. The haemolytic or phospholipase activities in
the 3 V. harveyi isolates which had duplicated TLH haemolysin genes were stronger than those in others
strains. This suggests that the haemolytic or phospholipase activities of V. harveyi were also correlated with
duplication of TLH haemolysin genes. From these results; it comes the conclusion that haemolytic and phos-
pholipase activities of Vibrio species are closely correlated with the distribution of TLH haemolysin gene;
but not with the other 4 types of haemolysin genes. [Journal of Fishery Sciences of Chinas2007, 14 4) : 570
- 578
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