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W LR AR AW Latedabrar pagreicw ) 57580 | SO0 TER M X MW Vibro harues ), BN E B A
DNA M — R A NNRRNE, DNAFRN SR ES AR RYHEEN | 24 he TR REE, E80
BN SN VInGS R A RERE ViaA W VRS MR 4 B Y 90.0% W 9. 5%, SESAAN

(V. paraharmalytion | BB EEFAREE (TOH) SEREY 7 .5%: SRENN (V. misis) 05L0
V. enadefoces ) IR LB N V. cholerae ) ERER IS XS 00 1F P MRS BN S7.4% .50 2% .53, 0% ; SN0 HER
W EAAN SN V. Aol ) S EENC V. Tusalis ) ML V. onguillorus ) DB R EEESALELY

19.9% 24 6%, RERAKRHENRYER ST 1 R3S, SR 50 R0 M RN KT
W DNA SR Y 0.000 ng, PEEUAEE B S5 S 0 B00 8 00 R 04 BE fUGY IR T 0 S
BN RHEY 435S MERaSTREE SHREA NS 6 25%, NREERY 10.59% . RXELRNY
6. 0% FVEASANEFRNS AR ENRARTSETHATT. ERKETEERE T X08 KR,

EZMW AN FRE RE R R,
GEFRE. S THMEEEA

MEETLNC Vibrio haroeyt ) EFETNT
Fld E-FRAF. 03 ENkBmER".
Montero 3V U B RN MNFARERE T, £
[ L Anb i SN (o 28 CWF 1R S L
RGOS NETREN IRES T FREN, M
RS I G000 o S UM B U W B B
BAFRPIENNERNEEN. - PTNE

ERECe S i 4 T R ST 1T
Bl RIS, 5N M F ( Penaews momadlon )

MEAETEREFAY. FARRALYREE
FENNENE T AN RETE, ulFRR
RAIRELK.SHEVAFRERRAR AR
ERFARRAREHXAROR. RENRRE
ERARARLES ENEHRACESE. BA

ANEToBaRRERCEROLENA DY

Ml CEAAALEASROAN. HHATRERT
Rt RrHEEn" Y, SAMNELESS

ARSEENAM L AERT L, syt
st bl DRCET S 18 €100 T 138 T8
RO BERT THR ARER, AN RN

WWEN 2004 -07 - 01: NTEN 2008 -01- 20

TS 1005 - K737 - (2005 )05 - 0580 - 08

FHELERCEERT R REER -5
HEENBSMENR AN VIDoas PHB T8
ARRHERA. AE T HRN I REAREPRE
ERMARER" Y, £XRENARNNPY
ke sr I Bt R EE IO SF1Y A T SRR ART
ANENRWL, AR EANRENTEE

M. FFRASERIUE N KEHEEA, R
FERASEE I LMK DI A0 R F B EH1%, N
e L B SRS ES LT B B PN

ol AR R LM KRN
N ETE hHLERAS AN LR,

1 HESHE

1.1 EMNS
WA M SF- | BIERERRSRAL

W W 5 LG 2 W W ( Lateodabrar japoni-
cus ) ICBEWE( Scophehalmaus isis ) KM

S99 J MRS M A KW Henot-Wan X¥RIE
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1.2 Emoes
TagDNA B4 M. INTP. T, DNA BN, X

gal JPTG JE8 S NAEM . pUCH T MRMA o4
0 T#E 4 #), PE2400 M PCR (X (%M PE 2#),

WD-9403 C SRS B MR (ERA—{UE ),
1. BEEANEAREETEEFA SN
MEEAMBROE DNA SR PCRY M. R
BAFEMEREED FORRRENRFG T,
$5) GenBank FRAMBETEMN VIE6aS B
M R RS,
| 8 VP 5—GAGCACGTTTGGTGAGATAA—
3, F# 3 ¥ VPIZ: 5S—ACGACGAATACAAT-
ACAATCTCT—3, 7 MH B4 1404 bp, PCR

RUERRATFSN-SREARDREKE DNA K
BB S 1 pg/ml, Mgl 2.5 mmol/L, ANTP
0.25 mmol/L, Tag M 1L, B B4E# 100 4L; PCR
RSN 4 CHTHE S mn, M TERE | mn,
45T il k1 min, 72 °C HEM 2 min, 30 T##, 72T
HM10 min,

el o T ] R e B DA R
N E. |l BLASTn W BLASTx { http: /fwew.

ncbi, nlm. gov/BLAST) 17 DNA R T REXE

T S

1.4 BHRETN PCR &N EMNRIT
PCRIHRITERESRICANTLARE

AN SN REA BT ENEL

&, IO TOOBEAY 455 bp SETFMRITR, V21,5

- TCACCTTCTTTGCAGOOGATAACC - 3, VP22
5 — CAAGGCTTOOGOGTAGTCTGATTT — 3.

MAS R DAk DNA BERER N i #1T,
B MR 2216 E MK REE 28 THH
24 W5 1 mL MM, F 5000 r/min ML 10 min #§
LWk, e - NN DA, B
A EEMEMNEDNARN. PCREESR: 9
WRAE S DNA BN 1 pg/ml, MgCh 2.5 mmal/

L. dNTP 0.25 mmol/L, Tag B 1U, HE B4R
S0 ul: PCR B S .9 T BEH 5 min, 94 T3

# 1 min, 5SS TilX | min, 72 T EM 1 min, 30 W
1.5 BARNGASRENSNERREANY
LS

SWOFH CEFE PR ME AR EE
19992004 {ERIM A LRGN L N XRR

. BUWEMSROSER. BN THERE
ANE. ENRKESQESR, Y8, AEREN
B0 I mL i 216E ¥ 8 28 TN ULR
(R0 . T W DS LM, T - 80 T EEERE
S, Mot Bk, WWELE . A - Kif
SR DNA, T 1.4 MikilTT PCR M.

SR A A R O R, Y
FEAENEAKEE, 0. | mL BEEES TS
FRBTHEMhLRRATER, T -20TEE
B m@erE, MR PCR N,

1.6 FREEARRPEEEANOEN
P AW S R B LR N L
FHAEE . FE.NOTER. ATHRRE

BT 10 R, 0.1 ml % TCES FK,287C
M 24 b, BOMM, B 1.4 Kk PCREN,
ELRS TR AR N 8 2 LR R AR
MEEEaRE TdsmZiage EMaATERE
EM RSN EEEERONE. HEXRNLR

ST 10 (5N, A TCBS ¥41,28 THA Ub,
B 1.4 T POR 8,

2 BRSHW

2.1 ENEANSAREAOEN

Ao 48 [C S0 SF1 B4 DNA B 8K, A%
FEPCR G117 Mt — &5 | 400 bp BORW (M
), 5SAMABXNHT. ZRTF pUCnT R,
HAHEENEE Xgal W IPTG 0 LB FHLH

B RROENE, SRR EE, RN
S, SRS WY, R R 1400 by

s MUEUES ¢+ LRl VTN
%H.
2.2 MREANROREENENIH

DINA FERIME R RS MR EANsH &
ROEECHIAFAREEEATFHN(E )R
FER % AGAGAG, — 10 EFER % ATAAT, - 5K

PP % TTCTCA, X ORF @ | 254 by SR, ¥
418 TREMMIE. & GenBank PEIFFRZY Y

AY487571. ML GenBank %17 ¥ MFRE 4
7 .SF1 MEROS IS UK S0 M PO VIB 645
#98 m K A vhhA 0 vhhbB (8 845 B 5 9.0%
oS 5%, SERANMORFRERER(TL)
RS 74.5%, SESAN. AN Rl
TN P KN PR OH LR B 5,
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$9.2% .53.0% MSEAAN EEAN. KK
LR U R TN el F 2 ]

19.9% ~24 . 8.0%).
I.3 PCR ENEEEANNGSSE

LR AT R O L SF1 W Ry
#, H1E GenBank F 5 HIEEMAN K EH# 1T
MR R ReREANSELRE
B AR RT. SN R R e
e i, RS EANEL KEESRETER
455 bp(350 ~ 804 bp) AR IR FF ST H R 3

W. o 36 RAFE MR ANARNERESE, R
FEE 12 o M T MR 4K DNA Mt — R W57

ERR(RLD. ERHES WAL MGRTEN

ET T

1 ) o

M1 VEREXE S RAkyan
BRE DNA HR

1- b SFT S SO I R DA R T SN
3: 100 by [04A mariorr

MRS H(N3), Fig.1 Specfic PCR products obtained by angiifi

'l
|l

caton frmm Videm horues SF1 DINA
1R prodort from Videws Aarwes ¢ 5F1 2: Mg on-
el 3 100 bp DNA mrker

GAGLALGTTTOG TGAGATAAL m:yrrmmm ﬂm‘lm: mmu

L] L8 T L L % A L L L PF FAHAA!FTLSF!\I\'
amrm-r aﬁnun-rn.::ﬂ AGTGCATTATTACT mwmmmmmmmmt
$ A 3 O V E 3 A QA EKEQT YTY Y RCW Y RT S Y S KDER?
AGTGOCTCTCANG TAAGARGUGOGEAAGOGAANCAMACT TACACTTA TG TOOGC TGO TGO TACOGCADCAG T TA T TCARAAGATGAMTT
AT DWEW A ENPFPDGS Y FTILDGGYWWS 1V S FENKMAN
GUCANOCCA TTGGGAG TG AGAAMA T O A G GGCAG T TACT TCADGC T TCA TGO T AC TGO TGCAG T TOGG TTTCTT TTAMGAACATS
F YT T BT rFraQ Y I K QR CEQTLDILANESNkKADTITTEIETY
TTCTACACAGACACACCGCAAAG TG TTATCAAGCAACG T TG TGAGCAAACTC TCCADCTAGCAAA TGAAAADGC TGACA TCACCTICITT
ro

A ADNRTFBZBY HHT | " S HDPY M QPFPDQI1 N KWYVYAL
GOAGCDGA TAACC G TTTCTOC TACAADTA TAC T ATC TOGAGCAA GACTU TG TCA TOCAGUTAGACTAAA TCAACAAGE TOGTACCATTG
C D 8 L 5§ DT G MM 1| F N A B Q W R F P N P M S W F L G HT S
M‘mmuammamummmmmrummm

'I'l'ALTG\GEQY!&‘I’IlYﬂHLAKH?HFﬁHTl
TACA T T T AT TO T A TRAGCAAC T T IO T T TACT TGGCA TA TROGAAN TTACCEAAAAACTACAACCE TGCT AN TACTETG
F T L EF G LB DF M N Y NRSY PEWVYESDYATEWM BADLIRER
TITACCCT TGAG TTTGG TCTAMATGALTTEATC mmmwnm

LT D A G A KNULELELILMMTULUPFDATSRGATFE I:I FTY S TQ111l
I N K I B A X I Y E M NEF I K A O A AY YTA®QOGTYHNVYT
ATCAACAALA TOCCOGIGAALA TOG TLGAAM TLAA TCAL TTCATCAAMGCACAAGUGLOGTATTACACTGCACAR LT ACAMGTTMT
L YDOTHALTEFEZ SLTAMNDPEPE®GMHRGT FUVY NMAZSGAQACOIGDI
TTGTACGA TACCCATGOACTG TT TCAAACET TAACAGCARA TCCAGAGCAACALGL TTT TG TAAADGOCACOCAAGT T TCOCAMLACATC
K R F s E¥Y DY LY B B A L R 8B EKEC A 3 533 C 5 DEKE F Y LTD

TTACCTATADCATCATECATTGOET TT TRAT CT T TGO T TEA TAA G TT TG TATTCTRGIAL
YT H F T T & T M H w w o E K L] L E = T L] o L 5 b H P F

GTAACGCACCOGACCACAGCARACACACCAT TACG TCOCAGAAAAAATGCTAGAAAG TACGAATCAATTGTCAAACCATCCTTTC

M2 AN S M A TR DO P (P ] R RS b RS AR
Fig.2 Nudeotide and srmno sod ssquences of Vidrio haruns SF1 hamolysn gene
{ Nuclotide soquences for pramen of 455 by [FNA are underlmed )
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Tab.1 Detection of hemolysin gene of Vibrie horwyi by PCR amplification

L1 | L L PCR Sl (255 by)
Strmim Mool strmin PR product 455 bp)

HREEN Vibro haroes
HAEEN V. harvew
MARAN V. Aoy
TN V. Aoy
HAEEN V. harues
WEIN V. Ao

MEELN V. Aoruse
MAEAN V. haruen
EEERN V. Aarvn
MEENN V. haren

wam V. anguillarum
R RN V. perahamma o

MHREN V. forahammod s
FEEEN YV porshared e
HWREE V. orotcermodsee HwWa1l s

:

i

H

* * P & P * F $ ¥

*

jliegidiee

MEmEN V. porcharmalwiow HW612 -
B RN V. purahaemol st HWT™9 -
BEAR V. algeoelwion HW iRy -
HU RN V. campheili HW2ES -
FENANN V. cincinariemm HWIE? -
BN V. contania FHW2RR =
MW V. furmisa HW293 =S
SN V. e W TR -
NUAR V. pelge HW305 -
BEAN V.ol HW34 -
HEEE V. oulwifiows HW310 =
EBEAN V. hollime HW3l4 -
M V. logel - -
PIREE V. natsegens Gi-1 &
HANN Amromona sp. D04s -
SN Ao s D2 -
WRME Femdonons . Dsas =

EREEFEN Eduundorils tarda w7 -
BASREE  Asomona hdrophia - =
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SR *AE"RY nize

i 0 g
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Bl THRMGHEANTAREN FCRYA™N
1= 13: §F1, HW293, HW410, HWSS, HWIS1, HWIT2, HWEeS, HWel1, HWos1, HWosh, HWESS, HWe47, HWES2; 14,

M E e JNI090 15 000 by [INA marker
Fig.3 PCR produces chesrned by amplificstson from Videso barvess strsins
I= 13, 99, WSS W18, WIS, WIS, HWST?, HWeds, HIWET], HWes] , HWads, HWeSS, HWedT, w2, 14,

Meguiive mmird] E.oode JW109) 3 15, 100 by DNA merlees

1.4 PCRENMEEYE
o ENEETPRERANTEE DNA 1 000 bp
#a %% 100 ng. 10 ng. 1 ng.0.1 ng,0.01 ng ®
0.00l g, PCR MG . EEWEERX-PHE S
— 4 455 bp A H OO S AW, B PCR A8
eHRNT 0.001 ng(fH 4),
1.5 HARAESHR RS EANSSN
HAL S EXFRE FARENSS SN
B 55 MO {7 T PCR M, SRR thofr 8 B4 FF DNA 3 FCR V014N
FIM S, & 14.55%, REMESHEVER.F :fﬁ;ﬁ:&::ﬁ?ﬁﬂ:ﬁ
BB HIrSsm(R2). B AENEaE ; SOl 047

Fig.4 PR produscts obtansd by amplificanos with
SHIE0 32 MU P IR 2 WP AR ESM 75 R

Wil 6.25%,
1ol by DA mermer; 2 - B: UK peslores obosenel by os
3.4 "‘ﬂ‘-**..ﬁi.ﬂﬂﬁ plificwrion wrh 100 rg. 10 ng. 1 r..l.l o 0. 00 g, 000 g

SRR L O UNEREMR o om o
B TCBS FHAHAH 147 UM, AR A th
o LN 30 b, K 0 26, 53% (R 3),

B! EMASEAALRPENEERNEN
Tab.2 PCR Detection of Vibrio harwn from dissssed marioe animais

SHm L 12§ § MEEANER S ER NN
Ararnad Mty of strsins gamber ol 'V, harues Pl Lage
— e e e e = =
W B Dhsenserd nurhor P 2 9.08
AW TN Dismmsed flounder 7 1 14.29
BHEVPR Doossed soobus. i 1 1.3
(EW Towml nunber 55 ] 14.55)
MY Hewith anumals 1 | §.29
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FAS BN KES R RN TR RO 58S

B FAMAGATHREINS POR BN

Tab.3

PR detection of Vibrio harwp In sqoscaitere marine ervirommon

L% 3 | AEER HREAARR BREARRHEY

Sagrres of sanples Tiurnber of Vilew spp Tumnber of V. haroea Feroenmgr
i M A Fish rearing sescwater ] 28 29.47
AF N % Shrimp roaring sewwaier a0 9 .50
WO K Scallop resring seswater 12 2 16.67

B8 Toul 147 » 26.53

.7 ARNAFRTEREENNSS
AT P KA 57 N A PCR M
LF.F 6NN PCRARBNE, EMRLEY

10.53% MALERETEZERON X E1E
EFRESAMNS KSR NEASENNNTIE
(M4).

K4 FARNEERATEAEENS CREN
Tab.4 PR detection of Vibrio horwy in marine envirooment

28 3 ] b4 1.4 L 155 1 1.8 MR e
Sourves of sumples Murnber of Videso P Number of V. haroes Prroentage

L3 42832 5
S ssur Tolng segion o' i 10.54
N
S s : ] 1 12.50
I ol L5 i - 1 14.28
EShERK
5 i chaae vagiont 13 1 T.69

BE Towul 1) & 1053

3 e

BRREASRAEEFNNERET B0
A A SN O, S Y K
HAERX. MFLAEH IBEAR, XPRRE

HERREAE(TDH) —RESNENTLX N+
O A MM V. cholere JEI Tor SRR EE
RG220 b SR, 688 T8 FEERBEY,
M Rl 2253 bp R, M8 751 TR
ERAEY, £TRAMEEANSF PR

PR MR AP R 1254 bp, % 418 THER
BE. SNERRRMMEAN SFL HFLKS

HArNERttad AN VB N T HLE
EEH vhhA T vhhB B EME S HE Do &
98 5% RWENAREEHESSEANPHER
FHUENAAMARARTENAR(TLH), &SN
O T TR AL O SRR R P R
HMEFS 0% . ES5NAANDELAN. BEN

MR SN AN KRR
Af24.8%. BEYERERFAMOFARER
FEFA B RO B RN R R R, MR
O A Y MRS R AR
e TRCEA . RO SR o] ]
L LRSI, MM BN AN
WHELREREREL ERRE. CNTENTR
FeEaERE,

Lo FE S M L IR R DO R T X BT
A4, R0 TN PCR N A

BRAMOES KRR NN SRR, RR
LR T3 ¢ MR B b B

09 55 EEIWIRENETT T PCR 08, SRRH
MRS 14.55% XM ENTANNY
i FH R WIS, R AR
ATSRIEET, B EXERPRRENE
T ATGEENNET L RNSYN— T RES
SN, NN AREATFTREMHMERANS
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el B S R

L JH ]

AWM 6.25% AU ERNAWENOTRE
ERMEFFOREN, - DFRSERHWE
A RRERT , i 0 M1 0NN UM RES | R skeng.

REF I B0 NS A B L Y 5 BT W, R
B AR AOTHGER R RN AR, BT ERSRT
LESol L 3 U Sod 2 B8 Ll g i3 4 {0
PR A TICMFR, SENENN 26.53%.
ESEN AR ELISA HR o o 45 9% 5%
NERPAMREANET TN ENETTH
EPEMBREHEY 20.40% ERRTHREK
MM AN 58.30% , A M N WeE RN
B 5 K R SR
HE MR EENT Ry - ORI,

EE ASTR M EARLRE Nanmtinn
GRELN AREEE,

s
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Cloning of hemolysin gene from a pathegenic Vibrio karveyi SF1 and its detection
in diseased marine animals and marine environments

CHEN Ji-xiang, YANG Hui, YAN Xian-hui, ZHONG Ying-bin, ZHANG Xiao-hua, LI Yun
{ Ciollege of Marne Life Sciences, (oesn Ulniversity of China., Chngdac 266003, China )

Abstract: A pathogenic Vibrio harvey strain SF1 was oniginally isolated from diseased seabass ( Lateo-
labrar japonicus ) in China. The hemolysin gene was cloned by PCR amplification from chromosomal DNA
of Vibrio harveys SF1. The nucleotide sequence was determined. The ORF of the gene consisted of | 254
bp, which encoded a putative polypeptide of 418 amino acids. The nuclentide sequence was highly identica
1o those of Vibrio harvew 645, and the smilaritics were 99.0% and 98. 5% . The similarities with ther-
molabile hemolysin genes of Vibrio parohaemolywicus was 74.5% . The similarities with lecithinase genes
of V. mimicus , V. valnifices and V. cholerae were 61.3%, 62.4% and 58.1% respectively, but the
nucleotide sequence was very different from the hemolysin genes of V., mimicus, V. hollisse, V. an-
guillarum V. valnificus and V. cholerae (with similarity of 19.9% - 24.8%). A pair of specific
primers were designed to detect hemolysin gene of Vibrio harvewi . The target gene was detected from 13
Vibrio harveyd strains but not from 21 other bacteria strains. The detection limit of the PCR assay was
0.001 ng of DNA. Eight isolates of Vibrio harvey were detected from 55 strains isolated from diseased

marine animals, with o positive e of 14.55% . The distribution of the bacteria in different environment
was investigated, The positive rates of 10.53% and 26.53% were obtained [rom marine enviromnmen! snd

aquacilture manne environmen! respectively. The results show that Vibrio harvew exists widely in masine
environment and health manne animals, with a high rate in squaculture evironment . which may compos:
of potential pathogens in marine animals,

Key words: Vibroo harvew 1 hemolysing gene done; marine environment
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BoAFRERER KR K SENSEARE. AdAFREF. AR A ENESRBLEX~ERBFTNE
L MMEREE APEELADEORE SHOFES,

EFATAN. K167, NNSLFEH, SEAA S T, 2EFH 10 T(AER), HAR—HS.C01- 105
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