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1.1 JEk

MEECIRER ITY99 1h 4 SLH 28 ML VT Mt g IX.
R RIR N AR S EaREE T 2
— BRI BRI
1.2 FEERH

IPG TH 4 (pH 4. 0 ~7.0) ,IPG Buffer ( pH
4.0 ~7.0) , K ARG G157, BRI IR, % D
W R250, RE, MR, OB W B GE
Healthcare 24 7); CHAPS W | MD 2 1) 5 1A 45 Bt
Rz B UM M B TEMED ., — Bt 25 3 ( DTT)
W B AMRESCO 4y H]; & H M3 Marker ) B
MBI /A7), SDS ) Ff MBCHM,
L3 RELEEEEBREHE

8 Coclho %" Wy 71k, BB W gh, M
Wash Buffer { 10 mmol/L Tris-HCl pH 8.0, 5
mmol/L BiRREE ) S BEAIM 3 K. B, I BETTIE
TE Lysis Buffer( 7 mol /L JR &, 2 mol /L R,
1% IPG Buffer pH 4.0 ~7.0 , 4% CHAPS, 1%
DTT, 1% %5 HEE M ), 1% BB H3H) + &
B EREEREES ~10 mg/mL, BTk B
##2 h, 13 000 /min B> 1 h B -3, —80 TR
. 2-D clean-up Kit #i4bE H , B 2-D Quant Kit
MEFAPEARE,
1.4 NEEK

4% GE Healthcare 7y ] XX o] B, 3 $RAE T /18
47,357 GE Healthcare iR 7 s i#t47 — B
I8

KAt FT7empH4.0~7.0 BEs, &
e E#R 120 wg FH,20 C,R¥#12 h,

F-@FLRLELE  (1)100 V1 h,200
V1h,300 V 30 min,1 000 V1 h,5000 V2 h,
5000 V2 h EHFRBETH. (2)FHRELEK
5, MERH IPG &, HEFFEE A6
mmol /L JRZ&E, 2% SDS, 50 mmol /L Tris-HCl
pH 8.8, 30% i, 0.2% DTT, SEREETE)
W4T B ( 6 mmol /L RE, 2% SDS, 50 mmol
/L Tris-HCI pH 8. 8, 30% Hl, 3% Bl 2 WLRE,

IR B EEE) A 74 15 min,

% ¢4 M SDS-PAGE ¥k K EH
B 7 om AR A/NEN R HORE R T iR
K, RAMBLRBER R o 12% ,H 55 80 V Bk
30 min,$RJ5 180 V H 2 R K 1538 7~ 2R DIk R
IR R, REER 3 K,

HEBEEREE HERETIR R
THGE,BETRER(0% 1Kk Z8.40% BHEL) %
B ( 10% vk .88 45% .0, 1% % D 175 18
R-250) Hguf 4 h B3, ERER( 5% k4
B2.20% H®L) Bifa3 h,

1.5 SRR KIREARNEH &

FHEE,28 TFIEFE 24 h J5, BIHE LR
TKUEBRANTE , T R b 7 vk RTE Al B, il i B A
1x10° CFU/mL &K, 1.5 mL B E®K 5 1.5
mL 1F[C5E 2R (FCA) RA )G, B & S5 3
AEHZ A%, 8 10 XEH—K, 5N
) 1.1.3.3 mL;10 d /5 EERRk R0, 38 B4R
TR S 3 BT 33 B 1: 512, B A 6 mL
W RS R AR, B R %2 mL, 10 d )53
kL, R B A R R L. &
BTN T MAER 9 101 024, Gadi L &4
Ri5,F -20 CTHFRESH.

1.6 Waestern-blotting

£ I8 Sambrook ™ B9k MRS, KA R
RELREOSNMBEKSEAKOEEESE
PVDF i |, % HI& 444 4 °C,100 V fHEHE 2
h, ¥ PVDF 11 3% 413 A& A& TBS pH 4
TS5 MEMHE 4 CTHHAME, 2 X8 30
min, ¥ PVDF JEEE A 1:1 500 bk YRS i
-TBS t}1 37 THH 1 h; X Western-blotting ] %
IER M - TBS 5 . TBS-Tween20 ¥Ei& 4 ¥k,
B 5 min, F1:2 000 BB HALBEFRICH 1L
¥¥i4 1gG (IgG-HRP) ¥ 37 THEF 1 h, TBS-
Tween 20 $Edk 4 YK, |IK 5 min, WFEBAZE
RN (DAB) B AE 24, TTBS rhyise 1k
B, REE 3 W,

1.7 BERMEESIHT

| FH Image Scanner I &IFT3AY 7t L=
W U5 F5 B BRI A 8 (29 PVDFE B 47 AU T8 5T
T HESL L5 BN 300 dpi, 1553
ri BB, Ok P % A BN 3 . 3B 4 [mageMaster 2D
Platinum & 247 AW & AT VS
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1.8 BHEE MAIDI-TOF il
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BRI EL R 8 000 vV, MS/MS Bl BB
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PR G SO IE . BT SE e A R i I
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Fig.1 2-DE of whole cell protein of V. harveyi
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Fig.2 2-DE Western blotting of
whole cell protein of V. karveyl
Rabbits anti-Vibrio harveyi as the primary antibody.
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Fig.3 2-DE Western blotting of
whole cell protein of V. karveyi
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X e S B R T 4 15 T3 R A T
HEEERED 13 EH.ZHPE 2 HEY
No. 5. No. 18( succinate dehydrogenase flavoprotein
subunit) T MNo. 23, No. 38 ( glyceraldehyde-3-
phosphate dehydrogenase) 1 75 ¢ E K2 B A A,
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638 &x O OFE H M %

BRI 30 T A BT RS 4 /R A F 28 T
HA, AT EAAEE AR BRI
RNHEBE, BF 1 JEOER B EAR,E
LENFA—FED(E2) HREFMEERNE
AEESRSTRAFELBERRA 1 HEA

(No. 7 #7 No. 41 ) ¥ F R [ —Fp 4 1 Bifunctiona
N-succinyldiaminopimelate-aminotransferase/

acetylornit hine transaminase protein; %75 45, No. 17
1 No. 19 £[F—& HM- L,

F1 BREVEERFHRUESERENEARMABHEYEIEFEEER
Tab.1 Non-specific-immunoreactive proteins of V. harveyi identified by MALDI-TOF MS

GeneBank 2 u
B0 e BRES | o ATEM
spot no. identified protein accession protein protein pl
mmber score Mw
outer membrane protein £il 27363720 111 40735.3 4.35
4 dihydrolipeamide dehydrogenase £il 28899291 586 50955.6 5.72
5 suecinate dehydrogenase flavoprotein gil28897619  6995.63 64206.5 5. 63
subunit
Bifunctiona
7 N-succinyldiaminopimelate-aminotransfe £il 28099571 658 43334.1 5.54
rase/acetylormit hine transaminase protein
8 glucose-1-phosphate adenylyltransferase 2il 28897797 526 45453.9 5.41
9 leucine transcriptional activator gil 28897124 676 36169.3 6.2
10 glucosamine-6-phosphate deamninase 21128899893 668 26639.1 5.86
18 Huccm.ate dehydrogenase flavoprotein i 2HEOT619 540 64206, 5 5 63
subunit
19 FIF1 ATP synthase subunit alpha 21128899845 650 56601. 4 5.1
peptide ABC transporter, periplasmic . _ o
20 peptide-binding protein 211268899253 660 62865.1 5.31
glyceraldehyde-3-phosphate . - oy o6
23 dehydrogenase £il 28098931 666 35204 5.26
29 serine hydroxymethyltransferase £il 27363764 686 45303.0 5.66
30 carbamoyl phosphate synthase small gil28897244 673 41000.8 5.37
subunit
37 phosphopyruvate hydratase gil 54310177 547 45586.2 4. 86
EH glyceraldehyde-3-phosphate dehydrogenase gil 28898931 127 35204 5. 26

B oo 48> 55 BHERE TS EE SR IER.

Notes;a The results by MALDI-TOF MS are to succeed when protein score exceed 55.

3 iHb

MRE R AR ROV R QAT E,
158 28 MEH 1A 6 FHEH R R TR Kb
BHEAREREREH, OmpN(No.2) E—
KRS AEEH, EHREREH (KB
( Shigella flexmer:) , H I W 1 B2 307 48 (ER) &
( Pasteurella multocida) , X ¥ & ( Escherichia
coli) WM IE T ZRHEIEN] BRA RN
# Hep OmpW(No. 15) B MM S 5 i
MEBERYHEA", BN G EERINEY =
FAMNEE D, R AR E  BERREEAE
RFEFMEAEF BARIE, OmpU(No. 34) B—Fp&f

FEEEH EERES & 15 T4 e R iR
HEXEENAEN EQHIKE (Vibro
vulnificus ) VEALYREE (Vibrio cholerae ) BYBFIT IR 1A
s % R B0 BAME 3 AN E 1 alanine
dehydrogenase{ No.6) , Elongation factor Ts ( EF-
Ts) (No.21), cysteine synthase(No. 22) 1] g #j
WIRIRE ( Staphylococeus epidermidis ) WL I 75 1R
U, ke B S R R R
A EL B Rl i A 2T

Btz oh, R T 753 A IRERY
HOAMY Y5 96 E = QB MK X
tryptophanase( No. 32 HYFFE /4 th 4 fGH4 7T
W T AR EIERE" | TR B,
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2 BRMEFFERERIMEEARMRABHELEYEEER
Tab.2 Specific-inmunoreactive proteins of V. harveyi identified by MALDI-TOF MS

TR
GeneBank
EOHE BREN Coneank ) iR
spot no. identified protein protein pl
owmber score
MW

2 outer membrane protein N, non-specific il 20000382 453 37755. 1 4.52

porin
3 _ Oligopeptide ABC transporter, gil27366351 109 60635. 7 6.08

periplasmic oligopeptide-binding protein

6 alanine dehydrogenase gil 15641907 441 39813.8 5.88
11 FBE
12 DNA-binding transeriptional regulator gi1 26897026 809 36811.9 6.11

CytR
13 tryptophanyl-(RNA synthetase gil 37681242 264 37732.1 5.94
14 type I citrate synthase £il 28897616 203 48187.9 5.66
15 outer membrane protein W gil 28899951 112 23452 8 4.98
16 hypothetical protein VPO610 gil 28897384 162 22511.1 4. 44
17 F)F1 ATP synthase subunit delta gil 28899846 441 19404. 8 4. 66
21 elongation factor Ts gil 28899091 192 29755.4 5.18
22 cysteine synthase A 2il28897571 689 34111.9 5.14
24 ATP-dependent Clp protease proteolytic £i128897691 205 21961 5.04

subunit
25 orfd gil6691543 302 28178.5 549

Putative amino-acid ABC
26 transporter-binding protsin gi11709588 600 27481.2 5.43
patH precursor

27 pyridoxal phosphate biosynthetic protein i1 20899343 392 26654.9 5.33

PdxJ

3-oxoacyl-[ acyl-carrier-protein ] reductase
28 ( 3-ketoacyl-acyl carrier protsin gil11706756 111 25503. 1 5.59
reductase )
31 putative arginine/ ornithine il 20899570 171 37688.8 5.51
succinyltransferaze
52 Tryptophanase gil 28500047 424 52514 5.12
33 triosephosphate isomerase gil 28897013 419 26915.7 4.72
34 outer membrane protein OmpU gil 28899241 186 36262.9 4.25
35 malate dehydrogenase gil 37678651 al19 32077.9 4. 77
36 thioredoxin reductase gil 28898025 325 34467 4.8
39 aromatic amino acid aminotransferase 2il28900791 254 43652. 8 5.44
40 glycine cleavage system protein T, il 28900660 378 40296.8 5.09
Bifunctional
41 N-succinyldiaminopimelate-aminotranste 2128899571 423 43334.1 5. 54
rase/ acetylornit
hine transaminase protein

42 formate acetyltransferase gil 15641868 487 87728 6.01
43 formate acetyltransferase 2il27365431 497 84439.1 5.31
44 N, N’-diacetylchitobiose phosphorylase gil 28899261 796 90019. 6 5.04
45 ghicose-specific PTS system component 2il 28897567 617 17943. 4 4.47

A Y R AT N B AR Y SR DG SRR Y R
FEYAT T W3S, %) malate dehydrogenase{ No.35)
PHRRILE R NAD R i S M a0k — i,
AL B SRR R B A AL R
i, 5 B IR F AL R ™ MR

BB EF RN Kk g&s R, 1ExT
MR AT & F 2 B 2% 00 2 B9 B 55 v & B,
thioredoxin reductase ( No. 36 ) 2 — s 4t ik iz i 12
W EH R A S R IR R R
RE) — R mE, UL RALE IR AR
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KEE -

AR REMEERERT T,

Ham 19 M AR NN EARPA
1 %t & [ —— formate acetyliransferase ( No. 42
43) , BNWWTER A B AR, B e RIR—
R MR B TEE RSB R
URECE & SRR ot N AR
No. 41 H53EFr Rk e RV AR P E No. 7 %
EG R N E — 7 H Bifunctiona N-succinyldia-
minopimelate-aminotransferase/acetylornit hine tr-
ansaminase protein, 3 M| X & & O BB )5 5
HeneRtRE T4, FAF, No. 17 FiFERy
s BN &R E R I No. 19 2 & H FOF1
ATP synthase FB-MEE. DL XSS EAFAE T
22 5RERENEO SN, BRERR AT
B ARG, R AT S04 7T BB WA A E Y
HERR R HEE .

AR T W NI E S EE SR
EHMHERFT A, TP uEETEA, L
HEF R EME R R R R ks, JFHE
AR R R W 8 AR RIHE, LUBIIRAS
R RODLIR, R e EC I B R T 1 B 4R UL R
BWHEH.
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Identification for immuno-reactive proteins of Vibrio harveyi by
two-dimensional electrophoresis method

LI Yan"*?", PANG Huan-ying"**** LU Yi-shan'*"** | WU Zao-he"**, JIAN Ji-chang'"*"
(1. Guangdong Provincial Key Laboraiory of Pathogenic Biology and Epidemiology for Aquatic Economic Animals,
College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China,

2. Guangdong Key Laboratory of Conirol for Diseases of Aquatie Economic Animals, College of Fisheries,
Guangdong Ocean University, Zhanjiang 524025, China;

3. College of Fisheries, Guangdong QOcean University, Zhanjiang 524025, China;

4. South China Sea Institute of Oceanology , Chinese Academy of Sciences, Guangshon 510301, China;

5. Graduate School, Chinese Academy of Sciences, Beifing 100049, China; )

Abstract ; Vibrio harveyi is one of the most serious marine pathogen that can infect a number of aquaculture
species. It has caused severe losses to aquaculture industries worldwide. Attempts to control the infection are
hampered by lack of effective vaccines and rapid diagnostic kits, the formulation of which could be
facilitated by the identification of imnmunogenic proteins. In this study, an immunoproteome-based approach
was developed to identify candidate antigens of Vibrio harveyi for vaccine development. A 2-DE map has
been constructed for Vibrio harveyi, in the pf range of 4.0 to 7. 0. Strain HY99 was grown in TSA medium
for 18 hours at 28 . Total soluble proteins were extracted using lysis buffer and purified with a 2-D clean-
up kit. Protein concentrations were determined by 2-D Quant Kit, and the proteins were separated by 2-DE
under immobilized pH gradients ( [PG). The 2-DE map was obtained from 3 gels run with 7 cm
immobilized pH gradient strips and 12. 5% SDS-PAGE gels. The electrophoregrams were obtained by
coomassie brilliant blue staining. 2-DE gels were scanned with Image Master 2D Platinum analyzed by 300
dpi 2-DE image analysis revealed (429 % 18) protein spots. Then Vibric harveyi HY99 anti-sera was
analyzed for reactivity by Western-blotting against Vibrio harveyr total soluble proteins separated by 2-DE.
The 3 maps analyzed revealed 45 pair protein spots by ImageMaster 2D Platinum. 15 spots are non-specific-
immunoreactive proteins of Vibrio harveyi, and 30 spots are specific-immunoreactive proteins of Vibrio
harveyi. These 30 spots were chosen for mass spectrometry identification , and 29 spots were successfully
matched with the proteins of NCBInr database ( http . //www. matrixscience. com). Two isoforms of formate
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acetyltransferase were proposed. The 30 spots from the 2-DE map corresponded to 28 proteins. None of
these identified proteins have previously been reported as immunogenic in Vibrio harvevi. 6 proteins are
known from other bacterial immunoproteomic analyses. They may be considered to be cross-reactive
antigens from other bacterial infections. OmpN were identified a number of times during the
immunoproteome analysis of other bacteria, such as Shigella flexneri, Pasteurello multocida, Escherichia coli.
OmpW is one of the major cuter membrane proteins of Vibrio alginolyticus, and it is an immunoprotein in the
report. OmplJ is an important virulence factor involved in the adherence of Vibrie wulnificus to the host cells.
alanine dehydrogenase, Elongation factor Ts ( ER-Ts) , cysteine synthase were recognized by anti-sera of
Staphylococcus eprdermidis. To the best of our knowledge, there are no reports about the immunogenicity of
the other remaining 18 identified proteins. Their role in immunoreaction is not fully understood. It is
suggested that this study may be valuable for the immuno-proteomics research on Vibrio harveyi. These
immunoreactive proteins could be novel candidates for vaccine development. Future studies will evaluate the
protection of the 28 proteins by a nasal immunization and challenge.
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