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7E 7.9~8.2 Z.[a], # 5 26~32, /Kift 27~32C -
1.3 W%
1.3.1 MNEEBHESY OMPO HIEER Z K
Peng 210V 77 34T . B 9% (A 22 Tris-HCI ¥t
G, P PR R e B R, PR R, 6 000 g
4 C &0 30 min B 25 KRB BE 4 H EIEW 4 C .
10 000 g0 40 min 5, H T A 2 E AR 2%
W AD+ Zpe F N B4 AL 3 20 min, 2R )5 4 T
10 000 g > 40 min; FT134MEE A B &I L%
FTEE FAET-20C&H.
1.3.2 BEZHEOPOHREBEESENE Z M West-
phal 5 B0 K UV HEAT . 45 S K 3%, 4 C
6 000 g5 L EUITIE, N 68 T TR AL ZE K, {6 40 B 11
WIS E) 10°4 /mL, 2R )5 A E AT 68 T FHA
KMy, 7638 K R 2L 311 10 mins BN DK K 7 TR
AHE AT, AR5 4T, 10000 g OB ETE B XU
TEMALEES FIREAE, BRI A LEREIH)E
47T,10 000 g &0, BT 18 FVEWHE 4 & LPS M %
W K EIE B NENTASAE 4 C HXZKIENT S,
EEZWET R, BRTERIFGET -20 CEH-
1.3.3 EARSHBEEENME K H Bradford
#2000 OMPC & &, 56 BSA HIVEFR#E fIZE, 24
JE R ES A 1 ODsos 18, 76 45 #E i1 22 F 4% H X B
1R FRE

%8 Dubois % 13 ) % Wy — B R % 2 & LPS,
F43 7 260 220 08 1 4E b o i 2, R BT I 22 B Y
ODygofH, 7EFRHE 2k IR AHN I 20 & &= .
1.3.4 OMPC 5 LPS B985 S Cryz %5141
Jid, KA EDC EHAT B EE. ¥ 112 mg LPS A
10 mL W ZE7K 1, 7E 16 LPS %8 1A 390 mg [ 44
NalOy, Y. 2 min, FAb N B 224 pl. ZEFIE 2L,
P % W A 0.15 mol /L PBS 7F 4 T %75 390 mg
EDC ¥ A\ 5 mL W Z& /K, SR 5 A 90 mg OMPC,
WA HCI T pH A 5.4, 22 CESI 2 REH L
WA LPS 5% EDC B4 H#8 OMPC ¥#245, 7E 22 C
8 1 h, LR HEXT 0.15 mol /L PBS 7E 4 C & HTr
PG BN EMBERERS S 4T,8000 g B D
30 min, 713 F3E BI M HIE B -
1.3.5 OMPC-LPS BELIBIEEMAEL OMPC-
LPS BB i 2 PR 2 R P A U D 05 13, SR A
R IL ELISA ¥ RUTEEINE EpGS021001
WA, DL & B IR SpGY020601 OMPC

MU %78 W7 il . PR J2.0 ELISA 27 4
FA% 4 EpGS021001 T8 14 I 75 6 4% B br AR i 77, ¥k
GBI 37 T 1 h B HEEFR AR, Pe ks Infe 248 e 1
FHB B AR IR G, 37 T E 2 hy ¥EE: IR
LA ICIE SpGY020601 OMPC I, 37 T HE 2 hs
VR B IN2E BT ROPOR o S AL B BE AR PR, TMB
3,3 ,5,5 -JUHF R SR EREEE, 26
SN ER 2 mol /L HpSOy 28 15, HE ODys 1 -
OMPC— LPS 15 B4 1) #li 16K F Sephacryl S-
300 EHT, 7E R BB Y2 0.22 pm JER T
¥, % 10 mL i385 09 = AR AR 120 mL (9
Sephacryl S-300 # /=7, DL AE B &b /K P b 7 2K
AN W BE AR, AR, FF DA B ER K R i, AT 4%
HI7E 1.8 mL / mins Y545 Aggy T8, W EE AH B 4143 J5 ¥
i H .
1.3.6 THAEEMLSMTE BHENEM
LPS- M4 I #) OMPC- — & FIfai L IE &9 DL &
2o gl 0 R IR 48 (0 18 1K 4 19 5 8 B FE (DEAE) %
50 pL 100 pg B & . 18 LPS &K E N 10 mg /mL,
OMPC &K H 0.25 mg / mL 18 &40 % 4H 5y W P
A EBEEYILL OMPC it 0.25 mg/mL. &ZEH%
NERE S O TRy & 5 &, S A E8 0.5 mL /2,
RN 500 L AR B AR R A 5%, g 1 .
1.3.7 RIM5IE UIHEEEs FENLD AL S H: 5
JNE LPS 41 %5 KK OMPC 41 OMPC + LPS &
PRSI BT AL AR R AR KON B, %A R
2T, B85 B . MR HiE g M ER RN
WE BT 0.1 mL /B, Y JaidEs: 7 XK, DUs
TEbE 7 RRIM— . S 7 FJE MR 5 50E, %
EETE LPS 41 D 9N EpGS021001 #REE , 1A K
IR OMPC 41 LARG ECH R SpGY020601 R I 7, ] -
VA H R B2 DL e AR /K R ZH 1) B T
B—5 2 =, —F LA B U EpGS021001 B &, —
e DLAS QIR SpGY020601 B &, 1 S B I, 5
JNE EpGS021001 1477 & 4 5.6 % 10° CFU /g, MA X
I8 SpGY020601 11 41 7 & 4 3.8 X 10° CFU /g- id
SRR, LR AR EAR RS 7
IR RPS) = [1 — 2R ML R /
SRR AL T %) 1< 100%

1.3.8 MFEFRAFESE & MFRERN N E

BB e RHE R 2R EY TRV RN
RAE, BAE R RA S W BT, REBESTE
(Lo BT TR A -
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Lc (pug /mL) = f‘!ﬁﬁ@?‘ﬁﬁ% — ?‘: E E@?‘EFQ X
MEEIE N E - FAEELE
PRUEE IR X FEATG RS 5L
POABRE RN T 96 FLAR 4218 2 ik S i B vk
T, BT R 48 2R B AR CKIE B EpGS021001 5 Sp-
GY020601 25, #3424 108 CFU /mL. 244 M
4 B, BRI 1 K.

2 H#HER

2.1 EEKSHERE

24 OMPC 7 ODsos {E + LPS HJ ODygo {H s 43 7l
RYE & B e bR 2 (B 1.8 20 T E A N &
. 4B, OMPC 1 LPS 19 & = 4 )l i % 2|
0.25 mg /mL~10 mg /mL, f& B %+ OMPC ) & &
A AR BB AL 53 o OMPC &= i H M

0.6
3=7.717 8x+0.056 5
0.5 R=0.951 6 C
%04
()
)
@ 0.3
;‘j
N
= 02

0 001 0.02 003 004 005 006 0.07

iRyl (mg . mLﬂ) Protein content

1 i F & T ODsos i 2k
Fig.1 Standard curve of BSA ODsgs

V=7.578 9x+0.090 7
R'=0.9749

02F &

0
0 0.02 004 006 0.08 0.1 0.12  0.14
L%/ (mg + mL ") Glucose content

2 FEHE ODygo b7 7 M 25
Fig.2 Standard curve of glucose ODygq

2.2 MKIE OMPC 5i3%ME LPS BRI E
ES54k
MPTik T L ELISA & R B, PR & & 11

0 AR ODys 3 15 T 167 508 & ) B 4 w4t
JRE 5 ODysp T B AK (B 3.

LPS 1 OMPC 8Bt %1% Sephacryl S-300 1
1, W BE I AA AR 36 ~ 81 mL (I [8] 24 20 ~ 40 min)
Ab I, BICR LPS 5 OMPC FIfREY) (B 4) .

—o— B} Conjugates
5[ —o— ey Simple mixturc

2 3 4 5 6
kAT 40 Multiple of dilution

B3 XUJel ELISA il B 54
Detecting of conjugates by double sandwich
ELISA

Fig.3

02
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Fig.4 Sephacryl S-300 elution profile of conjugates

2.3 TFRBABHHREM

2 1 R e AR 8%, B S5 4 T H 0 R sk
RSN, BTA AT BRI AERE S K B IR TRy B fEIE
2.4 MEFARBSENTE

A H G, IRy RIS B E B & &0 B
Ft &, LPS.OMPC. fa 5. 18 & 15 T8 A1 % B 1 41 1
S 2d TEPEIR B B . A S 4H IR T TPV R
SEHNEERBTXEA (P<0.05, B kA
ZEMEFMNAEBESEEZSAEE (P>0.05)
H 5.
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Fig.5 Content of lysozyme in serum

2.5 IFPHARBESMNE

REESEH 1 L LPS 4, R RS A, B 4
BRI 25T EpGS021001 A4k, LPS A7 4
FABUERA L B e Q8); SR A AAE SR 2 BT
AN IR B 263, 78k 1 A5 FF IR S8 T B B
5 2 FE B B m At 28 JF e i 2 JH, RIS JF 4G
TR (8 6, 215 7 HRM @5 HKLT LPS &
2>,

Al #, OMPC 4H . 15 BV 5 4. A8 B0 2 7 2 7

5 101
%\‘ 8 -
2 —0—LPS
2 .l —o— [ERIR Y
. Simple mixture
EA —e— (W)
Z Conjugate
1
2 21
js; 0 1 1 1 —
1 2 3 4

ol ) /w Time

6 [iFS EpGS021001 5L M
Fig.6 Anti-EpGS021001 antibody titer in serum

2.6 HAXHRIPRME

a7 FH L B BB X P RR T 0 G B ORI 2
RWFE 1K 2. W EEIE EpGS021001 ¥ 1 2
7, LPS S 4 (6] B i & ) S B 4 AR I e e 4

BeJa 5 1 Bt AT LA i 29T SpGY 020601 AT
OMPC HAE5 3 F ik R ik Bl sy 25-3), fij
RGHELES 4 AR LB R ), MERETES 3
JAR L B B Q) BB TR T i
e T ] SR A 4 DL OMPC 4., fe] SR & 4155 1
FIFTAR R = T OMPC 20, 18 ) ok JL A A 38 4ok Ji2
A OMPC A1 = (B 70, A I 28 1 2%t R 72 28 7
JATI R B 243
A B AR O] R LR 6 AR AR T B B R BTAK

B 12r
=10}
Q
5 8t —0— OMPC
ol —o— R
%B' Simple mixture
= o4t —— %
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Fig.7 Anti- SpGY020601 antibody titer in serum
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F1 SHEBEHIRRINE EpGS021001 I B RIF R
Tab.1 The protective effect of different vaccines on Trachinotus cvatus challenged with EpGS021001
28 7] Whe /R P e = TR /R R /%
Group n Dead fish nos. Survived nos. Protective rate
LPS 4 LPS group 40 12 28 70
{8 5B &4 Simple mixture group 40 8 32 80
BE%4E Conjugate group 40 6 34 85
Xt FE 4 Control group 40 40 0 0
F2 HBHBEBMBKIE SpGY020601 # I H RIRIFIR
Tab.2 The protective effect of different vaccines on Trachinotus cvatus challenged with SpGY020601
28 7] Whe /R P e = G mA R R /%
Group n Dead fish nos. Surviving fish nos. Protective rate
OMPC %4 OMPC group 40 10 30 75
{8 5B &4 Simple mixture group 40 7 33 82.5
BE%4E Conjugate group 40 2 38 95
Xt FE 4 Control group 40 40 0 0
3 R H i TABECE 5 AR R 2 0O, s Je it B2 0,
ITE

A 25 P IR R 22 B 5 05 QIO A IR AR
FE YRR IS X EpGS021001 1%k & AN 4
LPS e 2 (6 S iR & e e IR . EE
BT LPS Sl dl, (BRP Z A& F 5 — LPS
G g5 2 DL R T R A ) e S AL, BT R R Oh LT
MIBt R R 5 e B R 3 0 3F AR — 8 A IE B %
F U617 (i) 4 955 4 1L X SpGY020601 (4 #k
SN OMPC s 41 . 1) B8 & 4 5o 2 40 A
BLPURE JE E, PRk K, TR B TS
OMPC 1) Gy JE PE il B e T .

W R AR R R 2 —,
FELEFFHE & B 0 A TR R R B P, 78 fa ik
B RN R E A I8, S R
WL, AL I W B R AR AN A I RE ). EAR SR
R S S A B T AT S % B DA R R IR B S
FHZBME R ERBEEEERARE (P>
0.05, (B33 & T A3 £ KO0 B s i va
BT (P<0.05), HSAMBHEE S BHES =
FIEF) T WA AT BE & BT 3% A4 i T R AT e AR
T 1) SRS A s 1T P

B2 05 O WA T, — M R0 [RIVR
FRP=2E S S AR, f A IR AR AN B AT Bl R AR 59 1Y
TR T FERRANE 1 0B A AR R B [ B LA
T XTI AN R S R T . 2 RERITER A
BRI, A5 22 5 b Bl R S e A A g g R A 12 5 T

FRUAZ PR E O BEm R R m T &8 —4A 5.
ARSI v N G 22 W5 L 0 EC BB A IR B AR B
S5 o [RIB B AT X ¥ v R R0 G B T AR B T
LPS-OMPC 1 Bt 9 %) % % 90 W EpGS021001 F1 &
RN B SpGY020601 [ X iti, (R 2 3 5 T . —
LPS 4. B — OMPC 4 #1 fa] 98 & 41, 31X 1 B Bk A
BB A FF R R W 8 70 o 0] B 6 M0 5847 A
ECY5E 7 P 26 72 AR, A8 2 RE 70 78 9 A 7= AL Y
M, 245 BRI EENE.
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Effect of a conjugate vaccine made from outer membrane protein complex of Vib-
rio harveyi and lipopolysaccharide of Vibrio alginolyticus

LI Hua!"2, SHI Cun-bin!, QIAN Yong-hua?; PAN Hou-jun'; WU Shu-gin!
(1. Pearl River Fisheries Research Institute; Chinese Academy of Fishery Sciences: Guangzhou 510380, China: 2.Northwest A&F U-
niversity, Yangling 712100, China)

Abstract: Vibrio alginolyticus and V. harveyi, the potentially pathogenic bacteria in southern China,
caused tremendous economical loss for marine fish culture. To prevent the disease caused by V. alginolyti-
cus and V. harveyi at the same time, a conjugate vaccine was developed. Lipopolysaccharide (LPS) was ex-
tracted from V. alginolyticus, and outer membrane protein complex (OMPCO was extracted from V. har-
veyi . Then LPS was conjugated to OMPC by 1-ethyl-3 (3-dimethylaminopropyl? carbodiimide (EDC) me-
diated condensation. During the experimental periods, Trachinotus cvatus were immunized with the OM-
PC-LPS conjugatess unconjugated LPS; unconjugated OMPC. simple mixture of LPS and OMPC; and physi-
ological salt solution (control in the same procedure respectively. The results showed that there were no sig-
nificant differences in lysozyme activity detected among the four vaccine groups (P >0.05) s but remarkable
differences were observed between the vaccine groups and control group (P<0.05) . Compared with the an-
ti-EpGS021001 antibodie; it appeared earlier and its titer higher in OMPC-LPS conjugates group than in
unconjugated LPS and the simple mixture groups (P <0.05). Also, the anti-SpGY020601 antibodies in
OMPC-LPS conjugates group appeared earlier with higher antibodies titers and lasted longer than those in
unconjugated OMPC and the simple mixture groups (P <0.05). In addition, protective effects of OMPC-
LPS conjugates; unconjugated LPS, unconjugated OMPC; and simple mixture groups were evaluated. After
challenged with EpGS021001 and SpGY020601; the RPS of OMPC-LPS conjugates group was 85% and
95% respectively> which was significantly higher than the groups of unconjugated LPS (70%) and uncon-
jugated OMPC (75%) ;so did higher than that of the simple mixture groups ©0% and 82.5% . [Journal
of Fishery Sciences of China> 2007, 14 (6): 990 — 995 ]

Key words: Vibrio alginolyticus: Vibrio harveyi s lipopolysaccharide; outer membrane protein complex: con-
jugated vaccine
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