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19 %Gk B FEINR OmpK 3 EfF 5 R AR5 7
HER . FTR AERE EHER L BNE F B EHE KAK

(1. AR RRERR RICASTRN.) K 7 M 510380, 2. LMK~ AT ERNESEATR. LN 20000)

M N0 A Vikrio harveyi) RIS V. algimodseions ) NS @B N V. poraharmolyeicns ) S8 MET 19
A R MR ) Cenpl REEMPE S, LT SO At S SR O R SE B0 4 F . L Y
UM SIS OenpK FERYEEET 1 0PRSS (PCR) B M 19 BRI DINA b 42 B0 B Y

BOO b ¥ 50 1 OeplS #0060 5B 8 0 2R W pDMIE T Veoor KSR EE FRTERMNE, SR80 Omgk
B D 5 B0 A7 TRE bp— B49 bp A F AR ETE . R 261 — 287 SN, S0 TR AE S MmO T2 — 100% . B
AT EEN TI% - 100% , B Omp AR AIMEEIELFSFMNR. o emiEny, g NN

Ovnpl, RISy — BAS R AETE A, of B0 SN a0 P | B R M ECSE MG Ak B T, &
FIRA LKA F LXK MRS Ovp I 2 AE TR RRWERNY . 0 LEW T E2ZM AN RENNL
O R I 0 Ol 0O 0N 0 0 . . O 2809 5 0 W LD, RS R LY
MBS AR ST M AR R R R D T e, [P RASH

%F.2006,13(5):807 - 813]

FOW NI Ornpl FE AR MU SERIBUN

MRS 1005 - &TIT - (2004 )05 - 0BOT - 07

e . a2 ETRERE A

ST ( Vibrios ) 59 7K 05 500 % ¥ 09 & 5248 J6U I
Z— REHRS PRRRIRFERK TSNS
UR G BR 2 U T AshN T3 Et 4]
MERAEARNERAY SnREZAIREY
HOEXLRERF ERLNKERELB RN

fERBE IRy P I PN R, Wi X
1 TR 0 S T S 0 34 16 4R 9P 1 LI, i

AR A S AR P RO R, s B
- b o Y o] — e TL e | O 3 W I R
FEELQERPIBAN, AREAERENNR
RIFEEEZ—, TR KB FF M ( Echerichia coli )Y,
AT R MW ( Aeromonas kydrophila )/ #eE TR
B ( Aeromonas salmanicida )'*' . 8 9K M ( Vibrio

anguillaram ) MENANANB QAW hEge
e M EEROEEATRFNR. R

WA RES OmpK B—HREW EMWMMEE K,
I"l.:m' 11 = 10 T BN 2006 - 03 - 16.

IERET RN, (7 0 Rt
B AHRASRCERRONLE. ETRY N0
R e M MRED OmpK RARKEH
ALY, o BEAL K MO0 Fh ORI RN, RAF Y
EREEBHOMERS. Kl — 5T Ok ¥

D g E O S N Y L, M
00 90 M B It DL, AT SL AN 4 FCIM . A

I S 19 i R B PR DNA
P MBBSRIEE OmpK K E, 36204 JFHET
SHET LR R O AR P P R
B MR BB MK B S MM OmpK T M{REEN
kgl Lt 3138 N

1 HESH*

1.1 #e
WL 19 B, JC 16 BRI AT RS

- o O R R T 200420401001 ).
RN SR80 - )., M ERARE AW TR, Eoonil chysngh208 163, com

AREE A ER. Tel.000 - BI616813. E-mails washuginD0 1 821 cn. com

D ETR. Bl N W S0 R TN R Orpk 808 SRR R Moo RE[C] WMy

TR TR . 736 - T6].
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Pk ~EE

L JER ]

ORI RRFARNEARRARD SN SEFEFAXESHIAENLAENRIRL
FESEAMEAME AR REREREN 1), KRB DHS iR RERy.

1 ERCAENGINASREXES

Tab.1 19 streins of pathogenic Vidwios wsed in this study and heir soaros

W Suina il Loction W Host R Sprowes

Eol 3520802 NN Sherchen WHER Epnephaluns aucom AN V. haroew

el Y02040) PRI Yangiiang WO BN Epnepholus arenra RN V. haruen

Spl YO 20601 U RRHE Yangang  ECMMI O Lasanui orwehopierns Block MMM V. haroey
EpS020805 "B Shenahen WO M Epinepheius cucara KRN V. harvew
AnGEI2050) IR Shershen MM Anguille anguilla MM V. harvey
HeiGRO2T 101 I~ S EF Reoping L SR Bostrichobns simessa RN V. haroes
EiGROZ1101 FREY Raopng ~ WHEM Epnephelus gucars MIMEEN V. harvew
EaHDO208a2 MR Dong'sn  MEAGTEN Epnephelus fario MREAN V. haroew
ExHS020801 M W Senya BMAGER Epnephelus faro MR V. Aares
TrH20803 MM Hunan VIEMM Trachinong vt MEEAN V. haroes
FIXUE2 WM Fahou WM Anguilla enguilia MELEN V. harwes
E«GS020401 I“EAN Shenshen  WEBR Epomephain ounars BN V. olginosin
EcGS2 1001 NG| Shehen  WHEM Eponephelus oumara WEEN V. algimlyim
Trit2o8nl MW = Sanys FEFEMM Trochinoru coafus HEEREN V. olginawios
TriG Y0402 I“EMI Yangiang MEMM Trockinone cuane WERM V alpinolyiou
FIn W TS Nngdeng KM Larimichehss croom MM V. alginayrioo
EpGRI20803 I" SN Shershen WO BEM Epnnepheius aunoars BREM V. alginolyiou

FIk HETE Ningdeng XMW Lorimichthys croom HRLEEM V porchamano
EcGSI20601 WM Shenghen WA BN Epinephalus awcara FMEAN V. perchamioo

B DNA SR BN & Wizard Genomic DNA
Purification kit 3 Promega 2 8 ™ 8, Taqg DNA B
M. INTP.DNA 5 F Macker AR REW TR
2,5 | .EoR ] .,pMDIE-T Vector,Agarcse Gel
DNA Purification Kit. REEMS A X EFNMA
TaKaRa W TE(CE) AWM A, )it h e
M.

1.2 Wik
1.2.1] ENSDNANE #WEFETN 19 &N

BN TSA MR LS. & TCBS ¥ Mm%
RN TSD IS % id &, & Wizard Genomic DNA
Purification kit G180 #1790 M & DNA 89480,
1.2.2 3IMiRitS PCR M H ¥ GenBank
FREAMAMES OmpK REM 2 WFEN, Rt
| MM ST OnpK %8, 30 84
STRANAR. CER Y.

Primerl :5' ATG OGT AAA TCA CTT TT(T/
ANG/ACY

Prime2 :5" TTAGAA CTT GTA AGT(TXC)
AC(T/A)GC 3°

{6 50 Ltk Behr i b0 A BLF AL 10 FCR
Buffer 5 pL..25 mmol+ L~ " MgCh § gl 10 mmalL !
dNTP 1 .20 ymol - L' #) Primerl . Primer? &

2 ul BUH DNA 1 pl..Taq DNA BEM0.5 L &
33.5,l ddiLO, 85, Lin FEF M THTR

2min;M T 305,587 30s,72T 905,30 MEKE,
T2TEM 7 min #57 PCR M. PCR ~®A 1%
BOBUARN I TRk,

1.2.3 TN OmpK BAMNEESHEASN 1
4 H] PCR Clean Up Kir MEFG , & pMDIST
Vector @M, HL E BB DHSe, EH K
EMENE T AN ERE— S EEEN AN
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NN 19 MW A BRI OmplC 355 SCHUNIE S 05 L

3T S HBHWAMITLRIT. DNA IER 2 IR
Vector NT1 suite 8.0 i 778 UM 2 S R4kt b
e,

1.3 s
Pl 5+ 47 EXCEL W SPSS 11.0 Ei#fy, %

AR B35 (One—Way ANOVA) LR FH &
2 ) e e

1 #R

2.1 PCR FREAN OmpK EE

SrBiEL 19 BIMWME DNA HWIE# T PCR Y
1 BE] L AE 800 bp HSFAF(IE 1),

B OmpK %8 PCR & 7= Wikl R
1:000 bp & F B2 3 WA EaCR00081T , G Y0001
Chrgpls. 388 POR 80 P00
Fig:1 Agroec gol dectrophoress of the Ompl gen” »

PCR products
1o 0 b Msrkeer; 2.3 PCR preduets of OmpK gene of strain
Fe 020807 , ElG YORMO1 V. harves

1.2 WM Ompk XEMEM
PCR Wit G R E pMDIS-T Vector i€

e S IEE KRR FF I DHSe, S E 0 M8, UK
$EE Sal | #0 EcoR 1 SUMYIE , T F1X24 80O bp 09

(8 2), SSHmES SN, AU N R A 1S
ANBMBERE T, K& 2 R FiR G IE
NE.

1 | 3 i 4 1 N |

M2 Efl T pMDIS.T-Omphl T ST
M3 DA Pl [ 5T B M2 100 bp DR, 5 F RN
LipMIDIE-T Viecsor EvoRt | /Sad | B30:2. 3: pMINST-Omghl

WEISS EoR | /S 1 W04.5: 0o WES ITRT "
LB
Fig.2 The restriction mapping analysis of the rombinant

plasrreds pMDIE-T-Ompk
M DNAned [ erackery M2 100 bp DA marker; 1
MDIS- T Vector digastion by sestriction erryme EcoR | /Sl 1§
2.3 Hooombirans pMIDLE-T-Ompk. of strain digestion by rornic-
don enayere Exofl [ /Sl [ 04 .3, PCH prodoces of Gene gl

2.3 OmpK BEAFF 7

Fr MRy 19 SIM 5 R E A OmpK KEBY
F—PRE NI R EBE (ORF), MRLATCE
MEEF TAA 58 L&, RN 786~
849 R, LM RN 2% — 100%. HHK

Oepl 3605 M0 SRR F 7 ML B LW, &
T1% —100% (M 2). M 19 S5 RE S Ok

SRR P B T AR 6 5L A R RY
A, 4018 69 TREM(E 3), BERARIFAN
RRSEE LR (16 4)3F 8 OmpK SERFIFA
MR (R 3). ARET MREHN FN
SN , 4 P SO (e R BGRO21 101
#) . R RS I A ) 8 e OrnpbC 0036 AR P91 2 109

FHHEMUEL. MBEAMN 958%, BRAM
B87.6% . BIAF S 100 % ; 7 El#F 50 Ompk W
HRAME S . SEENEH A OmpK W EMETFH

HEESMELANRGERANEMERFL
ForRENMS MM SRR <
0.05), MM MW S MBHENFEERER
(P<0.05),
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msm EWITH: 9 RN RRWNTERN Onpk EMFARICHBESE LT

B YRNAANNSANARES Onpk REMAFHEGENR
Tub.2 Similarities of smino scid sequences of OmpK gene of 19 strains Vibrios

[ L3 L
Srainn NOY. I 2 3 4 3% &6 T B 9% W I 12 I3 153 B 1I7THWK
1 . ExGS20E0 100
2. TriYinan2 100 100
AL 100 100 100
4, EcGa021001 98 98 98 100
5. EpS020803 TE TE B 76 10D
6. TrHSI20801 T8 M T 100 100
7. BelGROZ 1101 T O™ OTe 100 9% 100
B. E«CS00801 B B& RS B4 TR TR TH 100
9.F8 8 R4 ABS R4 W OTH 7H 100 10D
10, E=FY 020800 | B 88 S M M T B B2 W
11.E2GROZL 101 87 BT A7 RS 4 T4 M A B B0 10D
12.FIXUE2 85 B5 8 B M T M O™ MW BT S 100
13, EpCiSnp0ena B B B OB 7T T TI M M BT 9 9 10
14, EpGSnR08ns 8 Bb BS B4 TI TI L O T9 TP B6 93 93 W 100
15. AnGRI2050 45 B 85 B4 71 0O M T 9 B 91 93 99 99 100
16. EsHIT0802 85 BS BS B4 TI TIL T BO B0 BT %4 93 99 99 99 0
17, EsHSO20801 8 B5 B B4 TL 71 TI BD BD &7 94 93 90 90 99 100 100
18, SpGY 020601 86 B6 B6 B4 TI I TI B0 BD 87 4 93 99 99 63 100 100 (00
19. TrHD2D803 Bf BH BS6 B4 TE TIL TI BD BD BT 4 93 99 99 92 100 100 100 10D
V¥ algimadyticns EcGS020401
Valpimolvticu
Valginalyeiews FJ11
Valpimodsricuws EcGS021001
[:m-ﬁm
Viharwyd BaREZ110]
L[w;mml
Fm
Vharvew EcliY 020601
Voharvey ECHROZ 1 100
" Vharvey FINLIE2
¥ m‘
Voharvesi SpGY 00601
V harveyl EsHS02080 1
Voharvey AnGSO0501
Voharves TrHO20R03
Voharvet EsHDO20S0

P4 09 R S O R ) Ol MR 3 ) 6 A
Fig.4 Molecular phylogenetic troe based on smino acid sequences of OmpK gene s of 19 staing. Vidwan

3 e

T TEEE 8 {Ehid e 18 ol 30 ]
N —FR Y 51 O R R, R
AV RRERPHOH MM, Kenji Kawai %5
SERW AN 37 kD S BUEE R R
HR RN Edwerdsiella tarda )BT HT, &1

SETE e Y 5 v BN BB ch R FI R RS
MRBEFCNI BORE. NS SRR
FO R I U 1 76 L s A U
BT 6, RS T RN 51 kD HHREET
5 L O R S S A ) B, Char %
BTN G M0 2 0T o R A
PR R B R, R A MR
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812 TN AR L AR

SR NN, NSRS FRA 6D SNREG OmpK RN EHE SR M
HESE S B (MOMP) JE W7 i S0 Pl O S 0 253000 P 30 N B9 S LI, R (e

WA R ERHEL, AT 198K  AEFNRERT, NE - PHMTRONKRE

MBS DNA B8 OopK BE, A SHEAMSREGEETEEA SN RIL TR
EEAY LEXAMED OmpK EMKRBAWNE KK, FTASKERN. A ANATRED

PO B BN, XY Tetsuyoshi Inoue’ '™ OmpK ¥AXREFRPBME FHT EfALRLK
BRSNS N RN RES OmpK BT WER . ERFESHINZE F Ompl 8 HFNH
ETFENRAMEPNSCHT, FRSFES, 20 080N -BNRENTFN, THRLRY
19 B EARED OmpK KEZFOMEFF B BAFFHDT AR R R 145 WA TENEN
BEERFMOMMERN, BRAS T RTRE  hEBK.

£ SRENSEEA Omok SERANME A RGNS

Tab. 3 Simileritkes of smino scid ssquencs of (mpl gene sy, difTerent species. of Vil W

Lk L3 L3 L1 e L B2

Specie Staire V. alginod veiow V. paraharemod wicw V. harnew
Ee32020401 20.8 B6.0 86.2
TeGYOR002 80,8 B6.0 Bh.2
FEAM Fi31 0.8 Bs.0 #6.0
V., alginol wirus EcGSi21001 9.2 8B40 (TR
EplS20an3 8.0 TR0 .6
TeHEO20&01 #2.0 TR0 7.4
BT E Totl averngs B7.86 ®2 .8 8.0
M mAm EcGS0an1 f2.8 100.0 mA
V. paribrrd M FI& 8B 100.0 TH
SUTH Towl aversge 5. 100.0* .y
EoGYD2040] E3.% 8.0 8.0
EGROZ10M 8.3 0.0 n3
FIXUE2 80.5 9.0 L)
EpGSN20802 8.8 w0 %.3
Lt it ¢ EpCS000805 8.5 9.0 0%.2
V. haroes A0 BO.0 9.0 6.2
EaHI0N20802 80.7 80.0 .8
ExHS020801 0.7 80.0 9.8
Sp0Y020601 B0.7 80.0 %8
TrHOZ0803 8.7 B0.0 LB
SIEFH) Towal avernge 8.0 7.8 0.8

E-REPEH TR EREFF<0.08).
Mate: Dl lerent superscripts mean signifiom: difference i the sarme line

M P GO [ 0 IR 200, 22050487 -

[ = pd B 9.
(1] AN MRS AANSERASREANGeEN)]. 0] Habbor M, Kol K Ouer memsboune proteins of Avomons
PRI, 2001, 8(1) 89 - 95 hn2 drophils iaduce prtective ity i goldeh || Foh &
(2] W MR Vit ) ARG SRR SARNEINE]] N Shellfish Irnurclogy, 2000. 10,379 - 382.
TRAAM. 199,01 .62 -64. [6] Prer L, Anwice M E, Oberver W M, o il A Comere
[3] =N A ML S MAEEAMERT TNNR Asrremeong) lmomc da porw provided proeciee ey 1
W] P TR, 2003, 2206 SR8 - 590, muinbow trout [ 1] Inboct and fmemon , 1998, 63080, 3137 -
[a] B B MREX &5 KCHRIRAEES. BEND 142
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W 10 PR A AT S OmpK SG0H PE B LD S0 B13

(7}

(8]

[9]

L1a]

REA.ALE FRE.F ARESDEFNNaL
MESAAN fEARECAERLE )| SN REEN
ik . 2004, 20(7) 1619~ 623

Keonpn Kaws, Yigt Loa, Konshet Obisbe , o al. A oomserved 17 -
e smatar i of Fah il tards w an rilec-

tive vaocine condidate] ) | Vaecne, 2004,22, 3411 - 3418

N OE.npe AR % AN SAREEYEEAR
SRR )] T AR TR, 2003, 1041031 - 38,
Chart H, Trmt T ). Charsrtensation of the surfscs snbigers of

the manne fah Pathogens, Vibew onguillorum sl Vil

il

(12}

gedalii[ ] ]. Cansdian Jouwrnal of Microbekogy. 1984, 3. 90 -
TiD.

Inoue T, Mstmaade 5, Tarmis 3. A Th- ks outer membeane pr
tean O, commmon 46 Vibro speces. m the rooepior for s besd.
bt range vilsriophage . KIS0 [ ] ] FEMS Mool Le,
l!ﬁ.]ﬂilﬂl = .

Tmows T, Matsusaki 5, Tanska 5. Closing end sespmer uninis
ol Vibrio parshacmolyticus OmpK. pensencoding « 2640 o
mrhrene proten, Cimpic, that serees s recepe o o beosd
hstinge vibrophege, KVP40 [ | | FEMS Mk La,

1995, 14, 45 - 249,

Sequence analysis on OmpK genes and antigenicity of pathogentic Vibrios isolated
from marine fishes

YANG Zhi-bui**, LI Ning-giv' , BAl Junjie', SHI Cun-bin', PAN Hou-jun’, YE Xing', LAO Hai-hu', WU
Shu-gin'

(1. Prearl River Fishery Resenrch Institiste .Chinese Academy of Fishery Sciences, Guangrhou 510080, Cluna; 2. Callege of A life
Science and Technology , Shanghsl Fisheries Univensity , Shanghai 200090 , China)

Absiract : { nier membrane protein OmpK was s kind of receptor for broad-host-range vibnophage. To siudy
whether the OmpK was the common antigen of different Pathogenic Vibrios in marine fish at moleculsr

level, the OmpK genes of V. harvew, V. alginolyticus and V. parahaemolyticus were cloned and s
quencerl. 19 strains of Pathogenic Vibrias were isolated from different marine fish in Guangdong, Hunan
ond Fujian province. A pair of degenerate primers were designed and synthesied sccording 1o the nudeotide
sequence of the OmpK gene of Vibrio reported. Using the total genomes of 19 stains Vibrio as templates,
Ompk genes fagments were obitained by PCR amplification and cloned into pMDIS- T Veetor. Recombi-
nants were confirmed by digesting with restriction enzyme, EcoR [ and Sal ,and then the inserts were s

quenced. The result showed that OmpK genes contained an open reading frame of 788 bp — 849 bp that ed-
ed 261 — 282 amino scids in 19 strains of Vidrios . The similarities of the nucleotide sequences of OmpK

gunes were 72% = 100% and the deduced amino acid sequences were 71% ~ 100% among 19 strains of
Vibrios. As a result, the OmpK genes not only were distributed widely in all tested Vibrros ,but also shared
quite high similarity in nucleotide sequences and deduced amino acid sequences, So Ompk could be s kind of
effective protective common antigen and an cffective potential vaccine candidate against different Vibrios It
suggrested that the OmpK would be a candidate for subunit vaccine 1o prevent the disease caused by different
Vibrios in marine fish. Among the deduced amino acid sequences of three species of Vibris , each had a spe.
cial sequences of 6 — 9 amino acids which were different from each sther. The special sequences would lead
1o further studies of a mapid and sensitive method 1o dingnose the pathogenic V. Aaroew . V. algimalyicon
or V., parehaemolyticus . | Journal of Fishery Sciences of China, 2006, 13(5) :807 - 813 ]

Key words: Vibrio ; Outer membrane proten OmpK ; squence analyzing ; similanty ; common antigen
Correspanding suthor; WU Shu-gin. F-mail: washuspnl0 1@ 2l en. com
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