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. HITHEE pMDI8T-OmpU B 4 77 & ik £ BamHI/EcoRI W EG V) 5 , 72 46 A J8 1% 335 FUk pGEX-4T-1 H1#
B R IE TR pGEX-4T-1-OmpU. B E 41 RIE b L2 KB E E. coli BL21 3T IPTG SR iE. REAFME
SDS-PAGE Hi3k & Western-blot 43 7 27, MR X F X ) GST-OmpU fil& 8 B4 FELAHN 62.9kD, o 5 4L
EIMESMEE S (Omps) HRIEMIE R LR TR, #2775 24 OmpU R T KR Omps HiEME. A4k & &
B4 B 2N, LL 50 LDy SR (5X10° CFU/ML) B, /MR AR EERIPE S 60% (9/15) « B OmpU £
IE AR 2 —, B R B AN E R K TR AR B E. [ R EAP R, 2008, 15(2): 307-312]

FEHEIR: BUSINE: OmpU F: R RIE SR
FESZS: S942.5 XERERIRAD: A

W& W (Vibrio mimicus) & — 0 A - & -
K= By 3% R R T, AN AT 5]k v e o) B g
(Eriocher sinensis) ARG KR, IRl 51 RN S
BB Y, IR KO R 2 R K
FRUE R L A R 2, HRTB G %%
FETEN AR ER BEMETNERNIRE
R, 40w = A 250, JLEa T AR AHE, F
B R ) T SE T 2K 40%~50%, 45 /K77 5
FENVIERE T E SRR . B, SRRy
PEFUE R TP Z 0 2 R EEFE .

AN H (Outer membrane proteins, Omps) & A7
1B T2 [T AME 2 h S SAMEH R &
FI RS FR, AE4E R AN S5 1) IR UE ) B s i 2 5 A
WEUR I RS A EEAE L MAh, RN R
A — A R HUR, e TR R ™ A s 7
FOAAR, 8 ik e IEL B 330 7 401 76 4 BT R BT AT ER 37 BL
PRtz ge T, HETC M, AN [ OmpU B E
ELIKH (Vibrio cholerae) WIE BRI TR — ",
13 B AT BRI TAE R B, U IOR Z R Sk
e OmpU F£[K, 7+ H OmpU Z i 55 R AE L2590
ANFES B Z B LU S5 E L 2 B B F
E R AR ST MY, HEUE S AT M E 4L OmpU B

Wts B EE: 2007-07-13; #8iTHHH: 2007-11-23.

XEHS: 1005-8737-(2008) 02-0307-06

A R G B R I AR AR Dy R PR TR 0 A
PR AUt ABFTTLAR ST R AT OmpU
LR, % OmpU B RIEEAT R A% 3 1%, Il e B4 il
B E 1 GST-OmpU (1 5 Be Ry 1k, 5 A2 R T il 40 2
I SN R P ik ] A P B

1 #MREEE

1.1 Bk S R

AT HX4 2R Sk AR = 3 S8
K5 B R AR SR B R AR T 4 B T TR AT s FE Ao PR
SR pMD18T-OmpU FHAHF AL E M 5 15 F B A
FFE& E.coli BL21 (DE3) |1 BB K22 A dn Bl =
i B, 35 84K pGEX-4T-1 ) § Takara 23 7]
1.2 T ERESEF

BamHI Fll EcoRI PR il 14 #% & P V) 8§ T, DNA
EREE . DNA G RAA & B 5 258 (PVDF
&) . HRP Frid FHi R 1eG K5 T &5 (1 Marker,
DNA Marker DL2000 1 A DNA/Hind Tl +EcoRI
Marker 4 ¥ H Takara 2 &; 25 & A GST W H
Sigma /A #]
1.3 LIzh#

B AR/DNR (18~22 ¢ A ZHERIKZE L5
L

EEWME: ERARBEELIE (30771654) ; L H4A BAREFEESIME (070411019) s ZEEHE T HARFELME
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1.4 RIBESTEMNEE R RE MFENH &
SR LS " AR 0T R A AT A
JEEE A (Omps) , #2400 )5 Omps W &4 3.2 mg /mL.
FH TG B A6 B 2R KO $ 4 Omps B B4 400 pg /mL
MR B NN & 6 IR 52 2 1 781 6 1K 58
], R REER DN, RERT R
F Omps 036 (58 2 A4 FI AT B IR 0%, Sikis
BRIV E S RN 2 S d 8, SEfE R
100 pg/ H; R %E 14 d )5 F H Omps 03k KA
SRR ME T 2 JEa N, fkd R L
H R 10 d 5 BHAEH Omps 18 Ed 41 /N R
AT 3 IR, e Rl A b 5 3 IRH% 7d
JE IR BRI, 43 5 M35 , SR A i B I B
AR E MIEPAERAN, T 20 CHRAE&EH.
1.5 EHERIEFRFPGEXAT-1-OmpUHIHES L E
H AT #) 2E ) B4 70 [ FOR pMDI8T-OmpU - 42
BamHI F1 EcoR1 XU EF V) f5 , F§ DNA ¥ v 38 771 21 5
W OmpU BEIH], I 55 2[RI UEFU) AL 2R (1) JEAZ 1A
ki pGEX-4T-1 4% 2 1 % 4%, # 1k % E.coli BL21
2SI, 22 Amp' i 3% 3R A3 BH A4 41 3R 0K R
pGEX-4T-1-OmpU. FhEH 5% W& # A T 5 mL
LB 7521, 3T°CHR G 55 751 7, K I A2 V5 42
HHFIE IR, AT PCR FIXUEE V% €
1.6 EHARIEFRFIPpGEX-4T-1-OmpURIEEFRIE
2t PCR FIXUBE ) %5 7 UF 524 BE 4 ) 22 40 1R 2
FhF4& 100 pg /mL Amp ff] LB 5557 9,37 CIci% 15
F24 0Dy ik 0.6, DA IPTG ELKRE N 1 mmol/L,
37 CHEARGHF 3~4h HATHESEE. H R
HCER 2 7 04 1 TRV 43 I P TV R G A AT
SDS-PAGE 43 #7, LA 78 R I8 F= ¥ IAE AR AL B X
Al RECER N EARTE R T pH 8.0, &
63 mmol/L Tris-HCI, 1 mmol/L EDTA F 200 g/L 1
BE (0¥, YK 10 min, 12 000 r/min 2.0 10 min,
F A3 138 B 5 4H B A B BSR4 150 pl 3448 2%
% (pH 8.0, 50 mmol/L Tris-HCL, 2 mmol/L EDTA,
100 pg /mL A HEE ) BRI, 30 ‘C/KA 15 min,
FEPAERE 2 k(150 W, B:IX 10 s, [8]FF 10 5), 13 000
r/min B0 2 min, 3G RTEMEEESY, PUIE N LA
i1
1.7 FTIEFHI AT Western-blot 7 #f
& pGEX-4T-1-OmpU ) 2 4 18 il & & ==
FOoRL ) AW S R A T R A R AT
SDS-PAGE (10% 43 B & Al 5% R 46 8 ), &

% PVDF & I, A& 10% /N 13E B PBS 3 A it
o M1 200 B —H (BRPTALAINE Omps
Fa PRI ), FEVEE I 12 000 FA R BT (2F
YL HRP-1gG) , G Ve 5 I a7 3,37 - &2
16K i DY R 1%, A B I BA B 4% 5 R K s 4 1k
S
1.8 EARMEEANER

W £ 5 3 3R 0k 1 BH M EE 4 R DivE, pH 7.4,
0.01 mol/L PBS & .0 ¥E ¥% 3 X, H 30 mL £ i &
A (pH 8.0,50 mmol/L Tris-HCL; 1 mmol/L EDTA,
2 mmol/L DTT, 0.1 mmol/L PMSF) F &g, -20 'C
SOE R 3 R, R R R R4 °CL 12000 1/
min &0 5 min, W UL UE, 2R JE R AR UL i
W (50 mmol/L Tris-HCL, 100 mmol/L NaCl,0.5%
TritonX-100 pH 8.0) B 0¥k i% 2 ¥k, ] 30 mL STE
Z M W (10 mmol/L Tris-HCL, 150 mmol/L NaCl,
1 mmol/L EDTA, 2 mmol/L DTT pH 8.0) &I,
BREIMATZRENZRR (ZRE R 15¢gL), 8
AU (150 W) #%3% 3 min, 12 000 r/min 2> 5 min,
B EWEE T#ENT %, LL0. 01 mol/L pH 7.0 PBS i%
T 48 h, PEG-6000 ¥& 45 J5 Folin- By =l & H & H
WeFE 0.1 mg/ mL, f&IE R AE4 -
1.9 ReEfRPERE

60 HSEE/NREENL A 4 20, B 15 2. Sl
Bk 5 1 4 RE B H GST-OmpU F s 41, 56
2 R AUASINE SN B B S 40 (Omps BHAE X R
)3 AUAR M E ISR LRI (GST) kil
(bR ANHHRAL) V20 4 4o A R AR K S 3 IR AL .
FHE WA B 27K 2 A k& 8 H GST-OmpU . Omps
F1 GST #4400 pg/mL, I 5 #5 AL F 789 Sk
il R g SR s 5 SEER /N R SRR TR 1.4 K
RASE 7 d JE, SIS B I T ARk, 1R
50 X LDy, W PLAIUE (5X10° CFU/mL) BLAE
BRI AT R, B R SR 14 d, id sk /N AR TS
I, VR [ R = (1- At
R SFIRHETET-R ) X100%] . ALK EE 2 K.

2 ERESH

2.1 EARZRHANESETE

J5 A% % 3K R BL pGEX-4T-1 1 2 4 77 e Ji i
pMDI18T-OmpU £ XL B V). 4l b FHIE 2 J5, T &
40 3k R pGEX-4T-1-OmpU. PCR % & H 4 %
KR, RBIEE 1038 bp T A 1 4547 77 DNA
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g (1 VKol 5) s XS )4 e EALToR 25 1 i
7R 24 DNA %77, KNGl 2928 4.9 kb F1.0 kb (&
1 VK& 4), 9 5 5 pGEX-4T-1 Jiki (B 1 ¥k i& 2)
M OmpU B B (J& 13K 5) B NEEAAR T,
Vi B B A R IA R A R )

bp 1l 2 3 4 5 6 bp

21 226

5148/4 973
4268/3 530

1904 2 000

1357
947/83 1 %50(;)0
564 500
250
100

1 EHARILRR PCR SEY) % 5E
1: DNA marker A DNA/Hind Tl + EcoRl; 2: pGEX<4T-1 JF }ii; 3: pGEX-
AT-1-OmpU E L7 ; 4: & BamH 1 0 EcoR T X BV B4 7 ki
5: PCR 33 7#]; 6: DNA marker DL2000.

Fig.1 PCR analysis and restriction enzyme digestion
identification of recombinant plasmid

1: DNA marker » DNA/Hind 1I+EcoR 1; 2: pGEX-4T-1; 3: pGEX-4T-

1-OmpU; 4: pGEX-4T-1-OmpU digested by BamH I /EcoR 1; 5: PCR

product ; 6: DNA DL2000 marker.

2.2 OmpU BEEKERRIE

FHE W 22 IPTG 53R )5, 41 B A8 =
¥) SDS-PAGE . 7~ H 1 45 K/N4124 62.9 kD ik
Pt AT (B 23E S, W OmpU & 1 K/NA
36.9 kD, GST #3422 8 A K/N41 24 26.0 kD, 1% H
KONGRS E A GST-OmpU A1 . 155 BT 45 Fok
5 S AT E AR K S 3 AR IR 62.9 kD iRk GL
Fr (B 2 ¥kaE 2 F1 4) 5 7535 25 ok KOs Bon
1R/ R 26.0 kD GST #3288 A7 (Bl 2 9k
18 3). K OmpU E:HNF R IR
23 MEEAEEZMMEPIRIEEN

B % 5 R pGEX-4T-1-OmpU 415 5 & ik
S5 0 S EA A A0 R RS 43 PN R R 4 F
W PN B3 R HE AT SDS-PAGE 40 #fr. 45 i 3 Al
D, 0 F JBES 43 AN A B AR IS T R IR B

GEA MERETEAERNERGEA, RHBE
A GST-OmpU F ELAMAE R FTE.

kD 1 3 4 5

116.0

662 M 62.9 kD

45.0
35.0

2500

18.0 0
2 KIEFHIH SDS-PAGE 43 #t
1: B H bR ST &5 2: 5 500 2 F R pGEX-4T-1; 3: IPTG % &
J& 7% JFURL pGEX-4T-1; 4: % 5 A & 40 i b pGEX-4T-1- OmpU; 5:
IPTG -3 )8 B4 7k pGEX-4T-1- OmpU.
Fig.2 SDS-PAGE analysis of expression products

1: Protein molecular weight marker; 2: pGEX-4T-1without induction;
3: pGEX-4T-1 with IPTG induction; 4: pGEX-4T-1- OmpU without

induction; 5: pGEX-4T-1- OmpU with IPTG induction.

1 2 3 4 5
62.9 kDJ -

-
3 EEEATTERZPFRIEEL
12 BV 2: BRI 3-4: SNA GRS 5: BRFEARE 6: BT
WELAR: 7: EARETTE .

Fig.3 Expression of fusion protein in prokaryotic cells

1: Soluble supernatent of recombinant BL21; 2: inclusion body of
recombinant BL21; 3 4: cell periplasm protein of recombinant BL21;
5: recombinant BL21 with IPTG induction; 6: recombinant BL21

without induction; 7: protein molecular weight marker

2.4 FLEZE BRI Western blot 7 #7

¥ & pGEX-4T-1-OmpU Fl & 75 i b 1) 55 41 34
75 5 30 5 I 40 M 3R A — 2 AF SDS-PAGE, L
4% 4 PVDF JEAE Western blot. 455 &< BHH
A 9IVR A B o LT 5 Rl B R TR D
Ak (62.9 kD) 1 4% B B A S 5 [ 467, T 15 5
S5 07 ok R4 (B 4), BB RIA I EA
OmpU 5 1B A KR Omps HIHTJEM: .
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kD 1 2 3 4 5
116.0
662 "' S 629 kD
45.0
35.0
- | ——
25.0
A B

4 R&EGR SDS-PAGE(A) FIHIZHLET (B)
1 EH RS T8 2.5: 55 24T pGEX-4T-1- OmpU; 3.4
FEHRIET R .
Fig.4 SDS-PAGE (A) and Westernblotting (B)
1: Protein molecular weight marker; 2, 5: pGEX-4T-1-OmpU with

IPTG induction; 3, 4: pGEX-4T-1 with IPTG induction.

2.5 FIAZEAGST-OmpUHERE R

SN A A & LA I A B Omps 2
HEE FE E GST-OmpU Ml GST ¥R E A G
PR I P= AR PR, BT Omps BT B 240
H 1132, R GST-OmpU $Hi 4K BB 2t 9 1 ¢
4~1 18, BT GST PUE W IF M A 1 1 4. W
J5 Omps BHPE%F FRAL/N B2 3B A7 18 AL & &
AR NRAFNE 9 1L 00T 6 H, Gy R34
60%; GST br%s 85 [ % B 4LF1 A2 B 2R K T 2= A
SHANR AT (R 1. T /NRAHEE
b BRI RE B AR BB AT sk
GNP AR, W B S e 1T, AT
ik A A 3 AT B K E AR . R A
OmpU EA—E M H i R 4.

F1 RWMREERPHKEER

Tab.1 The result of immunoprotective trial on experimental mice

WEANE

#H1 LEINEARES iy /(CFUeind™) WEH /R FEH /R RIFE /%
Group Antibody titer Challenged number ~ Survival number  Protective rate
Challenge dosage
GST-OmpU # 48 . . "
1:4-1: X1 1
Immunized with GST-OmpU 8 510 > ? 60
Y
Omps Sl 1:32 5% 10° 15 15 100
Immunized with Omps
GST %Pl s
. X
Immunized with GST Lo 3110 15 0 0
apicH _

HIREL 5% 10° 15 0 0
Control
3 iFig B Bia AR

DAAE R 2 2 v A1 B 2 2 R AR S iR
Y B LER, BRI PRy, A5 A A, IR T R
. AR SR B A R DR R A i A R, T3k
TR SR ORI P URO PO R, SRk L R
G e S MR Y 2 A TR WP By 5 Y H AR 15 BT
KTE- H Ao T /K=l I i M B B 2k ] 50
PRI O — SR 7 B A L
HNEEER 1 RORIT ST 0 R WA RAE . AT 5T Rl Dy M £
KT i 2 TSR SME 5 H OmpU, B4
OmpU AJ {RA7 SE 5 /I B AR TR IR B & 4, =W
SMIEEE 1 OmpU S UL 2590 1 e P I 2 —, Tl
A Ay 2 DR T8 3 B0 7 3% 14 A 326 47 D& 2 A

AME PN - & - K53k B
W, /D BB R 1 2 I sh 1, R I 25 8 31 L 3)
Y1 5 T G BERER L, RS AT LU/ B SER B T 5T
YA ) SCikARIE M. R, M FEBIFAY F
BUR/DNRAE N SR sh Y, YIP N E R & B E GST-
OmpU 275 BA R Ry L, DAL bt —
DA AR R . AT I B A 3 K
GBS N R AR, BT Uik, BHRKE
B, B AN 12 4~1 18 Z 1A, LIBLT R REse
SRV RARTUR IR B AT A A
BARHKI ATREIR R 2 (1) BAR GST WY IE# T &, AT
G FRIE = WIEAT IER T B KL R G, {2
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REFEENREGEASRREAEMNS BN E—
E 25, AR RETE IR B R AR B IR B, AT T 7 T
HAzEde: Q) UERFEARENBGEAR
B S S, EHFCR AT REA AR, XS
PEE A& BB, TR R A

WFFL R B R & A8 iR pGEX-4T-1, 7E
br2EEE A GST &5 OmpU Z [A1H — &L B (F HI 7 63,
T T vk . i A R RTORE AT T, RIS A
OmpU . B2 AEH ARBEATEG AR AL, 56 A Al & 2R
A GST-OmpU S zh#), T 2T LU R 77 i %
1B —REEEAREE, 2T REKR, Rk R,
—& GST WAFAEFF AN sl Y= 4T H B8 A
DERETRa RGNS
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Prokaryotic expression of outer membrane protein U gene of Vibrio mimicus and
its immunoprotection

LI Xiao-fei, LI Jin-nian, JI Jing-jing, YU Wei-yi
( College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China )

Abstract: Ascitic fluid disease of Eriocheir sinensis and fish caused by Vibrio mimicus is one of the most common
epidemic diseases in Anhui province. Exploiting outer membrane protein vaccine against Vmimicus is one of the
most effective means to prevent the disease. At present the domestic and foreign scholars have expounded that
the outer membrane protein U (OmpU) of Vibrio cholerae is a protective antigen. Our recent studies indicate
that four isolate strains of Vmimicus in Anhui all carry OmpU gene, and homology of the OmpU gene is high
between V.mimicus and V. cholerae.To construct the prokaryotic expression plasmid for OmpU of V. mimicus
in this study, the OmpU gene was inserted between BamHI and EcoRI sites of pGEX-4T-1 after cleavage by
corresponding enzymes. The recombinant expression plasmid was named as pGEX-4T-OmpU. The fusion protein
GST-OmpU with molecular weight of 62.9 kD by SDS-PAGE was expressed in E. coli BL21 at 37 °C after 1.0 mmol/L
IPTG induction for 4 hours. Western blot analysis showed that mouse anti-Omps serum could specifically react
to the recombinant OmpU, which suggested the recombinant OmpU retained antigenicity of natural Omps of
V.mimicus. In order to determine the immunoprotection of fusion protein, experimental mice were immunized by
purified fusion protein GST-OmpU, one positive (immunized with outer membranz protein of Vmimicus) and
twe negative controls [immunized with glutathione s-transferase (GST) and non-immunized] were set. After
three times of vaccination, mice were all challenged by V. mimicus isolate strain HX4 with 50% lethal dosage
which was about 5x10° CFU/mL to mice. The mice immunized with Omps all survived. The mice immunized with
GST-OmpU beared protective rates of 60%. The mice immunized with GST or non-immunized mice all died. All
these results indicated that OmpU of V.mimicus may be one of the important protective antigens to V.mimicus for
animals and it may play an important role in developing genetic engineering subunit vaccine of outer membrane
protein to prevent ascitic fluid disease. [Journal of Fishery Sciences of China, 2008, 15(2) : 307-312]

Key words: Vibrio mimicus; OmpU gene; prokaryotic expression; immunoprotection
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