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harveyi) 95 U 0 AN FH H 4 38 T OmpK™ ' |
LunZ5" A RAFAYRIR) RERE W a5 o [ N A M
SEN, IR AME R I OmpU EA R 4T 1) S
J P R G CR AP P, BB B S i Y S HI B
MyREE . USRSl . S 2 LR S50
Jir TR ) 2 28 RER Y, R — T T T T A L
JET{E H AT SRR SN P Omp U e a8 X
S (cross-reactivity) A1 38 AR (cross-
protection) J7 [l FOAFFE i i A R 3E o PRASIEH i B
XFomp UBE R 1) 5 B LA P15 B %40 i B
ompU%E%Eﬁ s AFE, Ho7E IR R A
(intra-species) A7 [B] (inter-species) X HA %5 = HUAH
I, FIREEINE h — e R S R .
I, A SCHLE 3 X B omp U R R4 T v e Fll 3
ik, WEEHEAPUNG, IFiF— i Western
blot, Whole-cell ELISA#+; AR X 5K & Omp U & 58
SURNTE PR AT B AR E 57 45 e giE 28 SRR
FEPEFEAT 00T, DA G ) SR8 sh ) 5 0 S g nt
OmpU M B 38 AR Y E AT TEA, DAN
OmpUFE Jy oA | 1% 2 B OBl L DA R R
(Vibriosis) B A H& AR .

1 ARy i

1.1 LK

B MIRECGMCC1.1615, CGMCC1.1616
VAR E CGMCC.1833 W 3K T v [ i i 2 4
P R BP0 (China General Microbiological
Culture Collection Center, CGMCC, Jt50), ¥ #9R
HMCCC1A08081, MCCCI1H00082 . B3k H
MCCC1A08743 ., MCCC1HO0004 7ML T [ 1 v
o A= W o P A R 4 PR PO (Marine Culture
Collection of China, MCCC, JE1]). &I Il 5K E
ATCC17802., # ¥ ATCC33787., BN
ATCC27562, fUIZSINEATCC33653, JfJRE (V.
flurialis) ATCC33810 ., 35 JE HiNE (V. furnissii)
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ATCC33813 ., fEHEHINKE (V. proteolyticus)
ATCC15338 ., TN (V. natriegens) ATCC14048
FUEYREE (V. pelagius) ATCC259160 T2 A 1
F WA (American Type Culture Collection,
ATCC, Manassas, VA, USA), 8855 (V. anguillarum)
NBRC13266. M4 LI NBRC15634, 32 A il
(V. damsel) NBRC15633 . ZRICHRIAE (V. fischeri)
NBRC101058 ., JI=29K G (V. splendidus)
NBRC101061 . Z e K INH (V. metschnikovii)
NBRC103153 . X KHRE (V. campbellii)y NBRC15631
FIWg /K S AU (Aeromonas hydrophila) NBRC12658
W4 F H A E ARV W 58 B A 9 % U5 o0 (NI TE
Biological Resource Center, NBRC, Japan), I 1M1,
JIE VPLA-90FAEO 1 78 FLIN I Vb0 i il =k T
s T B3 42 1 o D, TR AL SE S TR IUDNA |
TSR R SRR S . KIBFTF B (Escherichia
coli)DH5a. Rosetta (DE3). 4 5 (47 45 Bk 4
(Staphyloccocus aureus) IR 5 ZE AT [ (Bacillus
subtilis) FH A 250 2 5L
1.2 K3

BT 22 KA R(Z92.5 kg, MEYE) W T AR EE 2
sy, BRI R[(28+2) g, BERER-F]
WA Tk KA B B SE g s ol o
1.3 MEIMNEEHompURRKITEESEYER
=50

HRAENCBIEHE 1 o A 7 IR omp U ik
P3RSt 4 F(CODEHOP . Primer-
Premier 5.055)1 I PCRY i 351K 1) 7
BILLRIVE ARG . SR E . QG0 . ZERLIR
B AL IR B (9 L X ZH DN AR B 374 TPCR Y™
#, PCRIZMEEHE, % PCRAEFEEAHNI & (pMDI19-
T Vector Kit, TaKaRa)#{Efife, #PCR™ Yk
BTHA |, FHHEALE. coli DH50, HATOlE R /D
HEIF2IK .
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Table 1. Degenerate primers used for ompU cloning of Vibrio species

Primers’ Primer sequence (5'—3’) T,./°C Product size/bp
VpCF ATGAARAAGRCWSYAHTDRC 53.0 993
VpCR TTAGAAGTCGTAACGTASAC 53.7

ValCF ATGAARAAAGRCWSYAMTB 50.4 1011
ValCR YTAGAARYCGTAACGTASRC 55.8

VvCF ATGAARAAGACATTAATCGCAC 53.6 1011
VvCR TTAGAAGTCGTAACGTAGACCTAG 58.6

VcCF ATGAASAAGACTCTRNTKGCTCT 51.1 1038
VcCF TTAGAAGYCGTAACGTAGACCRA 56.8

VmCF ATGAAMAAGRCWSYRRTKGC 55.8 1032
VmCR TTAGAARTCGTAACGTARAC 51.7

" Vp: V. parahaemolyticus; Val: V. alginolyticus; Vv: V. vulnificus; Vc: V. cholera; Vm: V. mimicus.

NZNCBI (http://www.ncbi.nlm.nih.gov/) (4
JE v L A I R IR L S B . R4S R
B L BEELIR B AL IR 1 omp USE R 1 S LR 7
5, FlFClustalX 1.813EF7Z F 5 X, IFH
MEGA 4.0 444 d@:35 T Minimum Evolutionik 1)
R RER . FITHDNAMAN X TOmpUZ KPR
Fe AT ORSEE ST, JF40 B RN L b i) A AR R
PEVE R . HAMNFIHTEL T. EIEDB (http:/www.
iedb.org/)%} A I IR E ATCC178023F 4T B MU Ht
JRFAL TR, SR 5 LAAS 2 B BT B A7 7 51 Ry A
M, XFIREE FOmpUZE IR 7 51 17 2 )P 41 Lt
XF, AR E OmpUHT IR A0 Y TR VR o
14 EHEAMEDR. diitSikHg

FIHAEZ 55 Ik AT {4 Signal 3.0 (http://
www.cbs.dtu.dk/services/SignalP/), XJompUF&H [
QIR HNHATE Z KT, HITHPCRAY A
51 LL 2 bR gt (55 IR A AT R P 51 (%2) , 433
DIRIZ IR ATCC17802 ., 1A #INEATCC33787 .
B ATCC27562 , ZEALIKE VOO AN
ATCC336531 3 KA AR A TPCRY 4, PCR
P I pET-32ak i R IR R A B R, FLFIE.
coli BL21(DE3), fA~5ikE /i G IMTF2IK

FOmpUEE 41 P AP 2| LBEF 372 3L (% Amp 100
pg/mL) o1, 37 CCIRGIEFREXHERK S, A
L FE N1 mmol/LIYIPTGE F6 he B0 UETHE
T, R SEFZ M BRI IR W EECFE, | M B A
FXTOmpUHE 44 F ik fr4lifk, FfifTSDS-RIN
375 Tk P2 B JE L VK (SDS-PAGE) (12% 43 B IS, 5%k
W) alifk s B Omp U TR 20 2 11 A1) FH i vk 4
(Ultra-15, Millipore)¥ 4, 4:SDS-PAGEH K5,
HEAT e 2 EN 3T (Western blot)(ABTHis-Tag h—4it,
B REYFARBFPT) 3{MALDI-TOF-TOF5iii%
SIHTEERE

IRl Ak i Omp U B 21 2 A e B (D i 7 i
290250 pg Fl/kgh), SRR I 58 2 4A )
BE. FUb . ERES, SRR 2 RA%R.
B P JEL ISR A BE LU, SR ARPERT , B R i
HY5 B ORE 2R . 55200 S 5 J 4
TR ML A2 M A o R 7 AR B S R ML,
WA o SR RIS, LAVERIHERT IR,

1.5 Western blotZ3#r

FFI B BEY 5 2 0Dgo0Z1°M0.6, B0 IEE

A, DIJCRPBSUERIFE AWK, fEvkiA L
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Table 2. Expressing primers used for ompU gene of Vibrio species

Primers’ Primer sequence (5'—3") Product size/bp ~ Restriction sites
VpUF CGCGGATCCATGAAAAAGACTGTACTTG 993 BamH 1
VpUR CCGCTCGAGGAAGTCGTAACGTAGAC Xho 1
ValUF CGCGGATCCATGAAAAAGACTCTAAT 1011 BamH 1
ValUR CCGCTCGAGGAAATCGTAACGTAAAC Xho'1
VvUF CGCGGATCCATCGCACTTTCTGTATC 993 BamH 1
VvUR CCGCTCGAGGAAGTCGTAACGTAGAC Xho 1
VcUF GCGGATCCGGCGAAATCTATAACCAGGAT 948 BamH 1
VcUR GCGAGCTCTTAGAAGTCGTAACGTAGACCG Sac 1
VmUF CGCGGATCCATGAACAAGACTGTGATTGC 1032 BamH 1
VmUR CCGCTCGAGTTAGAAATCGTAACGTAGAC Xho 1

" Vp: V. parahaemolyticus; Val: V. alginolyticus; Vv: V. vulnificus; Vc: V. cholera; Vm: V. mimicus. "

: signal peptide was found in the

deduced amino acid sequences of ompU gene from V. vulnificus (6 amino acids) and V. cholera (30 amino acids), respectively. Primers

were designed to amplify the ompU gene and to remove its signal peptide coding sequence.

FEIEHE, BSOS RS R S i, IR
BradfordiE#17E iorAr. HOCAE i B AR S 1
WA TSDS-PAGEHLIK(12%73 B e, 5% M4 i) o
HL UK 45 R R FH A B ENVE S SR 1 7% B 2 PVDF IR
(Merck Millipore), JIA5% (W/V) BLRE T3
B, TR0, AL 1000FFAY—H1(OmpU
T E RPN, 37 °CEE2 h, WHUEEIMA
1:2000% B 1) —HL(HRPFRIC B FHiARIgG, K
Y ARBIZERT), 37 °CIFE 1 h, WHEEMAZ
FHEER RN (3, 3'-diaminobenzidinetetrahydrochloride,
DAB, i = KA AR 5T ) A,

1.6 240 HIEFEE S8 )R (Whole-cell ELISA)Z3HT

BRI B RRD HE Z20Dg 21°M0.6, B.OIEE
BA, LITCEPBS (50.5% M B PRk I FEE
1A, LA BB (ODgoo=1.0) . JHAU k2% nh g0kt
AR AR AR BE 100 JE I A B bR AR, 4 °CHL
Vs . HBRE AT 5% (W/V)BAE W54 i 2t 14
W, 37 °CEIHI2 ho VEVEIG AL 10005 B —HL
(OmpUH A HARBTIMNIE)IFE , IFLABAPEMIE
B —PurEAEXT I, IPBSACHE: —BufE a5 (1%t
M, 37 °CW$E 1 ho 5 BESEINA1: 10008 B —Ht
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(HRPHRICHI T RIEG, 3o RAVH AT,
37 °CIFHE 1 ho VEUET AN B BEIRA I (3, 37, 5
5'-Tetramethylbenzidine, TMB) . {43, 37 °C T ik
W15 min, 261k )5 HEE R IC 5k ODy 500
P/N=(5: 4 OD 450—=5 FAXT BEOD 450)/ (B X i
OD 50~ 25 AN IBOD,50), MP/N=2.10F, HIE N
BRI
1.7 e SBEER

FIH a4k i) H 20 AMEEE 1 OmpU (EBLINAE
VoORIE)WE AL, 55 AR 9 [ 58 24 AR
A FAk . T ES, XN BE AT e (A gt
255, 0.2 mL/ &, RERELAN20 ngE A/
VR, RT3 s S i (B )t 5 3 IO
sERfERNRS) . FAk, REERIEECE) . TES2IK
TR Gy f5 A ER 7R, /N BT R BB, 0 A
K S B A U= o X BRZH LU JC B A B ER KA
BPUR T g

g la, Kbt e /N BBENL B4, B
H20H, HEMERE, R K TCR A FRER K
G/ N AL AT 42, 20 5, MERERE,
SRR R o 4351 AT 5% R B 1) A VR S T A
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FA/ NN A TIRE, AR AL (3.89x10°
CFU), RIEIMINE(2.45x10° CFU), B0 IKH
(8.90x10° CFU) FHUZAIN(6.59x10° CFU), IEH
FAF TSR . USRI, 10/ BRAE T 50 B
MG, BOEFUIE R AETCBSENE( R IR
PR A B R R, DRI E . A
X715 % (Relative percentage survival, RPS)=[1—-(f
REHIET 2% FRAAFET - %)]x100%.  LAStudent-rks:
B 25 5 W 2R T o

2 #RAA

2.1 IRBESMRE Homp UBER MR RERAEYFER
=i
R T RS IRE AMIE R FHOmp U R e, 1t
A1 I 51 WX omp UFE R HEAT v b S AR W05 B 2200
Mro PCRY BEHAT T 108K I i) omp UKL R GH 43
JF5) 2425 & GenBank), H 4 X K /NTE
993-1038 bpZ ], #fi5331-346 & IER, &Itk
R HE R 25 B B 7R, OmpUZE IR & B P (intra-
species) I A] (inter-species) AL 43 51 4 73.0%—
100.0%F158.6%-89.0% (#£3), FRE K E Wit
— & BR T OmpUZ AL R (E ). 5
Ah, PUBRRAL T K Xt & B, ZEIREE B OmpU
o DA RSF I BAN BT R R (F4) , XL
RV, AMEE H OmpUTE IR H A H 78 42 5
3. MEMA .. #EOmpUREERFFIHEINE 24T

Table 3. Similarities analysis of amino acid sequences
of OmpU intra- and inter- Vibrio species

Similarities intra-  Similarities inter-

Vibrio species

species/% species/%
V. parahaemolyticus ~ 93.0-99.7 61.2-89.0
V. alginolyticus 85.8-99.7 60.9-89.0
V. vulnificus 81.0-99.7 64.4-81.5
V. cholera 73.0-100 58.6-86.4
V. mimicus 80.8-99.4 64.0-86.4

I a2 I = =g U EF (V0 I THER % = ¥ SRS
SERPLIR A
22 BEABHMNRL. dbfbiikini&

J T WFFEAMIE R 1 Omp U I S35 24 51k, %o
SR G (AL 48 RIA Mok . USSR . B30
PV R A SR B omp USE 54T T 50
ik, JFRIESEAR BN . ZHER, OmpU
HEHE AR50 0 . BIFIMYKES53.2 kDa.,
PASINES4.5 kDa, BIHINES3.0 kDa, A
54.3 kDaFl & FLINE 52.0 kDa (5FFOmpU 41 55
BIARGE N, N A —BrF2°417.7 kDa
120 B R AR %5 (6xHis-Tag)). VA1 mmol/L IPTG
SHEAWRBOmpUEAEH, FIHNI Tl b
FHZENEAT4E4k, FLISDS-PAGEH JK(K12-A)
FllWestern blotZ3#7(I£12-B) XJOmpUH 21 & 1 7
YE . LAtk i OmpUE 4 3 A M P R s fe
T, B MOmpUE A HE AL iE MBI K F1:
100000 (AR ©oR). g5 R 4R, SFOTEE K
OmpUH 2 & H PTG BA B &, li—
4 FH T Western blotfllWhole-cell ELISAZ3#r .

2.3 OmpUEAE\AHTINFEL LR RS

H T W5 OmpUTE IR H o2 5 B 58 SR
P, PAOmpUEE 4 5 HPr Mg N—PriE T Western
blot/3#r. UNE3, Western blot/3 45 B B n, Pt
M ¥E e 5 AR S R AR SUR N, It Sl
WM, H T RTE35-40 kDazz [a], 5 0 1)
OmpUZrF = AHAT, $EROmpUE4H 4 HATIAREIR
ST T OmpURY [ A 11 . IV Mol .«
BN . B IER | FOLES SR B A0 LI o ok I )
OmpU = 4 & 11 Bt 1ML 15 24 8 - ) 4= 3B ALl ol &
OmpU M [IVREE 11 1 X% HE A4 5IC 20 3 0
WA KA 38 SR B RN o 4R, A
FREE 1 OmpUAE 9B B A7 7, I FE N Pl N
I (] 34 Jre 7t J 2 R S e 28 XU g, HAA 28X
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V. parahaemolyticus CGMCC1.1616
V. parahaemolyticus ATCC17802 (HM042874)
V. parahaemolyticus VPL4-90 (HM042875)
V. parahaemolyticus zj2003 (AAY23008)
28 V. parahaemolyticus UCM~-V493 (AHI98628)
V. parahaemolyticus RIMD 2210633 (BAC60730)
V. parahaemolyticus BB220OP (AGB10752)
V. parahaemolyticus CGMCC1.1615
75 V. parahaemolyticus 10329 (EGF45029)
99| V. alginolyticus E0666 (EMD79203)
V. alginolyticus (WP_005394671)
96 [ V. alginolyticus ATCC33787 (HM042872)
V. alginolyticus 40B (EEZ82670)
99 [~ V. alginolyticus (ACI97461)
69 V. alginolyticus ATCC17749 (AGV17395)
99| V. vulnificus CMCP6 (Q8DBXO0)
9 V. vulnificus MO6-24/0 (YP004187808)
V. vulnificus MCCC1H00047
99 [ V.vulnificus FI03-X2 (AGL39757)
99 V. vulnificus YJ016 (NP935513)
75 V. valnificus ATCC27562 (JF730126)
86 " V. vulnificus MCCC1A08743
V. cholerae Vb0 (HM042876)
V. cholerae B33 (EAZ76145)
V. cholerae O395 (CP001235)

93
99

99

99
V. cholerae O1 N16961 (AE003852)
99 90 V. cholerae M66-2 (CP001233)
99 V. cholerae MI-1236 (CP001485)

V. cholerae AM—19226 (EDN13859)
— V. cholerae RC385 (EFH74010)
99| V. mimicus 04-13 (ABI23021)
V. mimicus 04-14 (AGF50216)
V. mimicus CAIM 602 (EMB48820)
V. mimicus HX4 (ABD51540)
V. mimicus MB451 (EEY39353)
92| V.mimicus (WP_005526909)
72 V. mimicus ATCC33653 (HM042877)

94

T
0.02

1. NEomp UER SRR FIIN ARG L EH
Figure 1. Phylogenetic tree based on the deduced amino acid sequences of Vibrio ompU gene. The tree was

constructed using a Minimum Evolution method (Bootstrap=1000). The ompU genes cloned in this study are shown in
bold.
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Table 4. Homologous epitopes of OmpU found in
Vibrio species

Positions Epitopes Length
96-102 Ry 7
117-123 7
137-143 p[N D| 7
157-165 N 9
183-196 Y| 14
246-259 AN 14
274-284 1
288-296 REe}v| 9

The epitopes of V. parahaemolyticus ATCC 17802 OmpU were
predicted. Then the predicted epitopes were utilized as templates
for multiple alignment analysis in other tested Vibrio strains of
figure 1. Identical amino acid residues were boxed in black,
amino acid residues with similar side chains were boxed in gray,
and amino acid residues with different side chains were boxed in
white.

SR R

J T 5T Omp U s 20 4 (4L I3 5 9K
PR MR 1 2 18] 1 28 R N ARRAE, A FHOmp UL
L3 5 130K A B9 B AR 40 B2 947 Whole-cell
ELISAZM T, 453w, BRI IMIKEATCC17802 .,
B ATCC27562 S IR ATCC336533k
YR Omp U H 41 26 11 P UL 75 2 BE 5 1 3R A5
) TR A 200 L A A 58 SR, P/NMEAE4—102Z [H]
(Kl4-A. C. D), Z5R4$ER, OmpUEARHPUIA
RE TN 3 P R 4l it 3R T b e o, i — 2D
TAX BN I A F1Omp U LA (2 /D 23845 ) 2
[ R TSI/ U A R 7|
ATCC33787 KA Omp U 2H & [ i IfiL 15 7
Western blot/ 1 H E IR BN E R IR S E A, H

(A) (B)
kDa ’

117—
90—

49—

35—

2. EHEBOmpUMISDS-PAGERHT (A) &
Western blot73#7 (B)

Figure 2. SDS-PAGE (A) and Western blot (B)
analysis of the purified recombinant protein. A: SDS-
PAGE profile of recombinant OmpU purified by Ni-
NTA agarose. M: Marker; lane 1-5: the purified
recombinant OmpU of V. parahaemolyticus
ATCC17802 (53.2 kDa), V. mimicus ATCC33653 (54.5
kDa), V. vulnificus ATCC27562 (53.0 kDa), V.
alginolyticus ATCC33787 (54.3 kDa) and V. cholera
Vb0 (52.0 kDa), respectively. B: Western blot analysis
with the anti-His-Tag serum. lane 1-4: corresponding to
purified recombinant OmpU V. parahaemolyticus
ATCC17802, V. mimicus ATCC33653, V. vulnificus
ATCC27562 and V. alginolyticus ATCC33787 in the
(A), respectively. : recombinant OmpU of V. cholera
Vb0 was confirmed by the mass spectrometry analysis
after SDS-PAGE (data not shown).

7EWhole-cell ELISAZ3HrH A RE R B TR R 1Y
FRANL(E4-B), 5348, X R R & 40
PRI U AT R A BB 38 SR o
2.4 OmpUEAEHHERL LR

R T X Omp U Y e 88 28 SUAR A P 47 53
M, FIFHZERLIRE VOO IH A OmpUE 41 25 [ 1E N
YUE e s Y, T UEBUE Western blotflWhole-cell
ELISAZMT i G858 SN St 35 14 4R J5 oI oy 28
TR SES . 45 MESPIR, OmpUmEH & %R
FELL /N R BT FET 2R A0 R AL/ B R
THIET-3(P<0.05), TEAERLINE VDO, &IV 5K E
ATCC17802., BIIKEATCC27562 M IR
ATCC33653 M UaE g, /NI AR X A7 15 257
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(A) B)
g M1 2 3 45 67 8 kDa M 1 2 3 4 5 6 7 8

49— ‘

49—
PR —p——— - -
35— - - 35— ‘
49— 49—% '
35— —— 35—d ———
M 9 10 11 12 14 15 16 (13) M 9 10 11 12 13 14 15 16

(C) (D)
M 1 2 3 4 5 6 7 8 M 1 2 3 4 5 6 7 8
kDa g

= kDa
49— | 49—
. %' +
i e — -
35— — o } 35— -

_ar - ‘
: 1~.J!~' o :

35—l

35— =
M 9 10 11 12 13 14 15 16 M9 10 11 12 13 14 15 16
(E)

KDa M 1 2 3 4 5 6 7 8 9 10 11
49—
. S e
o [

- -' - - .
35— st ._ - .

M 22 21 20 19 18 17 16 15 14 13 12
3. OmpUEAERMNIMESMHEZE B Western blot 347

Figure 3. Western blot with the anti-OmpU sera against different bacteria. A—E: Western blot analysis with the anti-
OmpU sera (V. parahaemolyticus ATCC17802, V. alginolyticus ATCC33787, V. vulnificus ATCC27562, V. mimicus
ATCC33653 and V. cholera Vb0-derived, respectively). lane 1-13 of (A)—(D): cell lysates of Vibrio species, including
V. parahaemolyticus ATCC17802, VPL4-90, CGMCC1.1615 and CGMCCI1.1616, V. alginolyticus ATCC33787,
CGMCC1.1833, MCCCI1A08081 and MCCC1HO00082, V. vulnificus ATCC27562, MCCC1A08743 and
MCCC1H00047, V. cholera Vb0 and V. mimicus ATCC33653, respectively. lane 14—16: cell lysates of non Vibrio
species, including S. aureus, B. subtilis and E. coli DH5a, respectively. lane 1-19 of (E): cell lysates of Vibrio species,
including V. pelagius ATCC25916, V. natriegens ATCC14048, V. furnissii ATCC33813, V. flurialis ATCC33810, V.
mimicus ATCC33653, V. vulnificus ATCC27562, V. alginolyticus ATCC33787, V. cholera Vb0, V. parahaemolyticus
ATCC17802, and VPL4-90, V. proteolyticus ATCC15338, V. fischeri NBRC101058, V. damsel NBRC15633, V.
harveyi NBRC15634, V. metschnikovii NBRC103153, V. campbellii NBRC15631, V. splendidus NBRC101061, V.
anguillarum NBRC13266 and 4. hydrophila NBRC12658, respectively. lane 20-22: cell lysates of non Vibrio species,
including B. subtilis, S. aureus and E. coli DH5a, respectively.

WA94% ., 43% . 100%H63%., &REA, 3 Wb

OmpUZ A 1 —F 32 LRGSR, WA R HMEZE I (Outer membrane protein, Omp) Ay 4
POASRARLINE . AR MO . QIS o2 [ i S I S S s A R Ay TE SN2 by
SIPEFE N 5 RS A IR PR 1Y) 38 B I e A MAERE . W) s S A EEAE R . Ak, A

actamicro@im.ac.cn



BEREAE | MUEYZEIR, 2016, 56(5) 875

A B
( )12 ( )12
10 —"'-_‘r_lll:r_ _I T 10
8 m g
Z
= 6 L6l
4 4t
> ) H
0 [l . Ionnfnfolilans I
1234567 89101112131415 1234567 8 9101112131415
Strains Strains
© (D)
12 12
r— o . ol
10 ™ = 10
Z
E 6 a 6
4 4
2 A 2
1234567 89101112131415 1 2345678 9101112131415
Strains Strains

4. ERFERNMESIEE AR Whole-cell ELISAZfT
Figure 4. Whole-cell ELISA analysis with the serum of recombinant protein against different bacterium. A-D:
whole-cell ELISA analysis with the anti-OmpU sera (V. parahaemolyticus ATCC17802, V. alginolyticus
ATCC33787, V. vulnificus ATCC27562 and V. mimicus ATCC33653-derived, respectively). 1-13: V.
parahaemolyticus ATCC17802, VPL4-90, CGMCCI1.1615 and CGMCC1.1616; V. alginolyticus ATCC33787,
CGMCC1.1833, MCCC1A08081 and MCCC1HO00082; V. vulnificus ATCC27562, MCCC1H00047 and
MCCC1A08743; V. mimicus ATCC33653 and V. cholera Vb0, respectively. 14—15: B. subtilis, E. coli DH5a.

5. MimRIlEREE R REERRENRIE TR

Table 5. the Mortality of vaccinated and unvaccinated mice

Challenge strains ?Ocnctlrlgfuglsgﬁ)g death dates in ﬁ&?ggéig%oiiath dates in RPS/%  Identitics/%'
V. cholera Vb0 85% (17/20) 5% (1/20) 94 100.0

V. parahaemolyticus ATCC17802 70% (14/20) 40% (8/20) 43 72.3

V. vulnificus ATCC27562 75% (15/20) 0% (0/20) 100 75.6

V. mimicus ATCC33653 95% (19/20) 35% (7/20) 63 86.7

": Identity of amino acid sequence of OmpU between challenge strain and homogenous V. cholera Vbo0.

R B — P AP, AL B4 (major outer membrane protein)®”, 7EZEHLIKE |
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Immunological cross-reactivity and cross-protection of outer
membrane protein OmpU among Vibrio species

Jingsheng Lun, Shexi Zhang, Yaping Dong, Shaofeng Xie, Heng Mai, Yingyi Mei,
Zhong Hu
Laboratory of Microbiology, Department of Biology, Shantou University, Shantou 515063, Guangdong Province, China

Abstract: [Objective] To study the immunological cross-reactivity and cross-protection characteristics of OmpU in
Vibrio species. [Methods] The ompU genes from 10 Vibrio strains were cloned, sequenced, followed by
bioinformatics analysis. Western blot and whole-cell ELISA assay were used respectively to determine immunological
cross-reaction feature and subcellular location of OmpU with rabbit serum against recombinant OmpU from V.
parahaemolyticus ATCC17802, V. alginolyticus ATCC33787, V. vulnificus ATCC27562, V. mimicus ATCC33653
and V. cholera Vb0. Finally, the cross-protective property of recombinant OmpU (V. cholera-derived) was evaluated
through vaccination and subsequent challenge with heterogeneous virulent Vibrio strains in mice. [Results] The
similarities of OmpU proteins of Vibrio ranged from 73.0 to 100% intra-species, and from 58.6 to 89.0% inter-species.
Furthermore, homologous epitopes were found in OmpU and shared by different species of Vibrios. Western blot of
rabbit serum against recombinant OmpU showed cross-recognition intra- and inter-species. Bands were observed
ranging from 35 to 40 kDa. Whole-cell ELISA assay further confirmed that the antiserum of recombinant OmpU from
V. parahaemolyticus ATCC17802, V. vulnifgicus ATCC27562 and V. mimicus ATCC33653 recognized the tested
Vibrio species, implying that epitopes of OmpU were located on the cell surface. Recorded relative percent survival of
the vaccinated group varied from 43.0 to 100%, showing that mice were protected from Vibrio infection after
immunization with OmpU protein. [Conclusion] OmpU was a conserved antigen among tested Vibrio species and

might be a universal vaccine candidate for the prevention of Vibriosis.

Keywords: Vibrio species, outer membrane protein, OmpU, cross-reactivity, cross-protection
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