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MK SERE J-1 £ OmpA IR EANSIARER REFRES

%%’ j’Jﬂ(z’&; %g{%

R AR R B R B 12 W7 5 S e B e PRS00 0, Y1 95 A 210095)

HE: DR /KS B (deromonas hydrophila ) J-1 $RIER 20 4R, 1R GenBank LR RHIWE K S B ESMNEE H 0
FERFFR T 1 X514, 738 LB E S T 70 Bt R T OmpA BRI By, 72 ) 5e 8 %2 3214 ik pET32a (+) 1,
B RE REIER ) %2 BT . 48RRI B 948 bp, 55 NCBI R B ZHJLANMERFFIAE L. FUEME
TE 93.1%~95% 2 8], 2k 4 DEIEME . 8B 4 AN R % U pET32a-OmpA #40 & K AT B BL21(DE3) , &% 2%
EFELASTAKD KIE D, B EZEHHE R OmpA EHNEHREE SN LEE AN 50% L. AR I-1 st
JE & A I & HEIT Western blot, £F 57.4 kD &b B 2 R W 44 . Ah& B A4 Ni-NTA B I8AE 5502 47 2ith 6 F 2 B o =
Gt % PLIMTE ., ELISA 243 1 12 800 LL_E. Western blot #ll 45 R 2R, %M iE S 9 thkEFICEMS AE

B 35 kD WIAMRE A T B, B BT R A K kA B A A SURFF R AN E A K % R, T B2 8 OmpA
A AE R S AR I FE PR [ R E KPR, 2008, 15 (2) : 301-306]

REET: WG OmpA Bl B A Rk Atk
SCE S 1005-8737-(2008) 02-0301-06

HESZES: S852.4 XERERIRAD: A

WK S B M (Aeromonas hydrophila, Ah) £
HER AT V2 A0, AR A TR K V57K K T i,
5 | 2 P LR ) L SR 2 —, AR
AT DRI B0 11 W 7K S B0 B e e R AR RS L
Bk U H AT, E AN R BRI E g
KB R A N TS I T B R S

g 7K S B N TR A7 A 22 FhIfisg 2, Bl s R T 3
(AN [T A T 2 5, 3K PR 17 2R o ) A F 3 )
MRl ) R AN [ 35 Y B A R ) A
PR, B HOR B B % B . A TR A,
A 4N A (Outer membrane protein, OMP) H
AR S JE 4k, T HE AT S P B S s A8 X
R4, B — FE R (I AR PERTR . mg K
SEREMIMEEASETE, £Vt E 2,
TE 15 3 B g v 4 e B LI A, AN AT DA
SR VR A, T EL G 4 L 4 2 R A RIS B
T FLAE AR A B 48 TS SR T o E B
AR EEA, FEEACTEIMEAED (OmpA)
MALEABEA. OmpA XHMBIHEA, 91
18 34~36 kD, Je — Fhs IR A, fE4EFF SR 454 1

WHs B EE: 2007-05-11; 81T B A : 2007-10-20.

BREEEEM, IFHFFEERT .

WK BT Ah J-1 Bk B A 2 BRI BT
J& (S E.FE. HEC H R WIIMEABS), Ca A,
/b S IAIE S HC kR AR o ik bk . AT AU
BEFE TR /KS BTE J-1 ¥k OmpA F:[H, Il %
TR OmpA B EFAM IS, 5 8 fkEHREM
(18 7K =R L T ) M IS B AT S SR A RO, 43
HT OmpA £& [ 2 75 A W /K SR i 18 1) — s 6 11
LA R4 MEPUIR S A B I35 DR TR IV B o7 38 1 B
k.
1 #RS5H%
1.1 FE#k

AWTFUITH 8 PERE K5 M B B RVF R AR 1.
43 B TR (8] 5 B M 1989 4E 31| 2006 4F, 43 &5 Hh 55 4
LR VT Wb R X . o J-1 Bk DF850P
PRI Y-65 B AR = 08, HR S HbwiTs
WOKAFTTH DY, RESBIEE (A salmonicida)
2% Bk ATCC14174 3k B 5 Bl R B 57 W) (R g o0
(American Type Culture Collection; ATCC) .

EL£WE: ERABHESTE (30400332) ; #E HEFHAR RS SIE (105091) 5 EFrREIE4S (A/4108-1).
BB RN HET (1980-), %, i, 5T 5 I A shAim R AR 5 R B . Tel: 025-84395328, E-mail: jiangweijw99@163.com
BIREE: Xk (1972-) , BI#E%, 1+ . E-mail: liuyongjie@njau.edu.cn
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Tab.1 The sources of 8 stains of Aeromonas hydrophila used in this study

¥k Strain T& 3 Host 4y B Hh & Tsolation location F AL Isolation year
J-1 1 (Carassium auratus) TL7} Jiangsu 1989
BSK-10 1 (Carassium auratus) HiTL Zhejiang 1990
TPS30 %% (Parabramis pekinensis) WL Zhejiang 1991
SPS104 %R (P, pekinensis) Hi{T. Zhejiang 1993
AH9617 &% (Hypophthalmichthys molitrix) -k Hubei 1996
DF850P 1 (Carassium auratus) YL} Jiangsu 1997
L316 H 2845 (Anguilla japonicus) A 2 Fujian 2000
Y-65 1 (Carassium auratus) YL} Jiangsu 2006

1.2 3|#i&itn BB EPCRY g

R O A 3R 1FE 7K R AR B AN B 1 B K741
(GenBank % 3% 5 AF146597), F) H # 14 primer5.0
R OIS S ERe gl NI EEY AR SPS P b e 5]
¥ Pl: 5" -AGTCTCGAGTGACGACATCTACTTCG
GT-3" ( FRILALH Xhol 715 )5 RS54 P2: 57 -
CCCGAATTCCTTCTGAACTTCTTGTACG-3" ( F
R LG AL EcoRI A7 ) . Bl# i B3 aR =4 48
A G . PREFE KR AR J-1 AR B R4, DL
AR EAT PCR 4738, R AKZR (S0 pL) & Mg™
5X Prime STARTM Buffer (lot: CN601BA) 5 uL,
10 mmol/L dNTPs 2 uL, 5| 43 P1 (10 pmol/L) #
P2 (10 pmol/L) # 2 uL, Prime STARTMHS DNA
Polymerase 0.25 uL, #4R 2 uL, #h7K 42 50 uL. fFFR
Z ¥ H: 94 °C 5min; 94 °C 505,56 ‘C 1 min, 72 C
1 min, 30 MEFF; 72 ‘CHEAH 10 min. 1% ZEHEHE1E
JE 90 V HLIK £ 30 min, B AMT FULEELE R, H 3k
JBE G A AU R R Ab#E . PCR 7= 4 A 3 IR i Tk
B RPRGR T B (U-gene 7250 ) AR,
1.3 BHHFRERAAMEREE

PCR 7 ¥ 1 4% Ji& ki pET32a(+) 4> % H
Xhol (Lot: CK501C) #1 EcoRI(Lot: CK1552A) XX
B V), B0 JE R B S v g (R sk ) e [ i, g [
W= T4 342 (Lot: CK3101A) #EATIER:, #
T2 4 E.coli TOP10, PREBEANH V& 1E 77, 12
BUsORL, BV 2 . MM RIE R LR Y
AT, AR HEES S B =AY TR (KE)
HRAHA.
1.4 BMEBREKRBHEPHOREMEE

43 B 25 R pET32a (+) A H 4 3% 18 kL
pET32a-OmpA ¥4k /252 &40 E.coli BL21 (DE3) ,
BEHATEMT 2oL S5+ H5HE % (Amp) LB

WAAEEFREL, 37 CH R, IRH DL 12100 #% 42
AN 100 uL/mL Amp FJ LB 15 383,37 C iR 2
A ODgy e A 0.6~0.8 BF, TN N EGR AL -B-D- F
FUAEH (IPTG) {8 HZ9R N 1 mmol/L, k4175
3~4h J5, BN TREAR, NN RS i, B K
5 min, &> 1 min, 3% ] F SDS-PAGE #& Wl &5
FKIETEI . D BERBEERIE N 12%, W45 K 5% 100
VHKZ) 3h, BT Y. Western-blot 447l
A& B AR REEME, D1 500 R i R biig K
AR I AR EESMEE A IS (AR h—
H, LA 122000 5B 1 AR o S A0 W BEAR C 10 SE 4L
RIS (B RBUEEEAT] ) 8 5, BR %
(DAB) Bff.
1.5 RMEEAMNFEN4L. REHEEE
FH Novagen % 7 ) Ni-NTA His.Bind Resin #fi
33 71 B 2% R I AT Al b A B 1 LI R
VBRI IR UL BT . Fraitb i B
MEASHEBKEEER (Sigma A7 75 ) H
G, B T 2 59 2.5 kg AR HT P9 2 K R
(8 BT E AR RE ), BFES 28 0.4 g/kg 14
T, 15dJEnamAm s 1R, FlEF g b, A
IR, 32 RS 10 d, O AE R il
By . DA3R2lin J-1 #k B 4IRS (1 OMPs 4
B PR A M LB S Y, (R B 446 ) OmpA 3
N A EREHT R, R . R R AT
ELISA #l LA 5 38 2L AN, LA S B S5 40 20405 28
WA, B b 1) BT AL TR OR AR, DU LR R
[ I35 A —HT, UL HRP- 2414 1gG i —3t, OPD-
H,0, & ff . 4ifh i fl& B A R P 4 ) < 5 i i 4
JEEE A TR &4 SDS-PAGE J5, ¥ #£ 3| PVDF
i o DL il b —3t, LA HRP- £ 414 1gG
BT 45 &40 — T, Western blot A I HTAAHRR 521
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L6 ZHESMERBRIRE
SRR (9] FEMA AR EAMEE A

2 ERESH

2.1 OmpAEFHPCRY IEFNTHEE

Mg KR B TR J-1 BREE DR 2H M A%EAR , 22 PCR ™
H495 2] 5 1B R /NAHRF 25 948 bp B OmpA E: A
HRE (B D). ¥ Ompd B8 2 W 7R R IE
JHHL pET 32a(+) . EZHJHHRL 25 Xhol F1 EcoR1 % Ff
Y1534 948 bp F1 5900 bp {1 H B (1 2), 57
SER—30. Mg EALRIL R A 4 4 pET32a-OmpA .

bp M 1 2 bp

2 000

1000
750

500

~—— 948

250

1 OmpA F#:[K PCR §14
M: DNA Marker; 1: BIEXTEE; 2: OmpA ZBIH) PCR 724 .
Fig.l1 PCR amplification of OmpA gene
M: Marker; 1: Negative control; 2: PCR product of AhJ-1 OmpA gene.

bp 1 2 M  bp

15 000
7500
5000
2500

5900

948

1000

250

2 pET32a-OmpA SUEGHI % E
M: DNA Marker; 1: Xhol 1 EcoRI #E4LH pET32a-OmpA 7 fil ;
2: TAEANF LR pET32a (+) 5k .
Fig.2 Restriction endonuclease identification of pET32a-OmpA
M: DNA Marker; 1.: The Xhol and EcoRI digested pET32a-OmpA;

2: pET32a (+) vector without the inserted fragment.

22 EENFRERESH

i€ JT] DNAstar Fll ClustalW # 1T J5 51 53 4 % B,
J-1 BRRGBAAME BR B OmpA FE TR P51 3 948 AN EE,
Wi 36 NEER, MMM EAD TELAN
34.8kD. L 3 R K 5 I ATCC 7966 F4 14
541 (GenBank &% 5 CP000462) HL%f &30, &5 H b
MOMP (Major outer membrane protein) 3 £ £ OmpA
11 A% EF R RV 1 R 95% AT 55.2%, 2 F- R [R) VB 4%
4 95% A1 55.1%; 55381 in¥ PPD134-91 ¥k, Ah-1 ¥R Al
FF [ AR KR ML316 KR 1Y OmpA EL X, ¥ 18 ) 5 1
239K 92.3%.94.7% F1 94.6%, 28 K= (1) [F] Y& 1493 3]
5 94%+93.4% Fl1 94.3%, [AI UG 51% &5 5 DL B &k
AHLEI > 12 MRS, S BITE AN & /> 1 AN FT3 A
FEMR, Ak e I, KRR A, 5k ERE
ST NCIMBL102 ¥k OmpA 1 B[R L3 4% i A
IR RV 2 )k 89.1% AT 87%; HRE 5 NCBI
b AH R B RR FG Blast LR 45 R, -1 Bk Ompa F R 5
KW %5 (KW (Escherichia coli) < i 45 o0 85 {0 K 1A
(Klebsiella pneumoniae) F1iE58 K (Shigella) 2555 %
ECBAME AT Y MR 1 OmpA FERFEYEM: N 25%~30%
23 BHEEREXBTRPHNRIEREE

AhJ-1 #k B 2R AN B A 1 4 1 & 49 34.8 kD,
N b pET32a (+) 5k 4 % B 3t F ik 49 22.6 kD £
BARBE HENBEEAY TENST4KD. KX
W& A, BUERAE AT, 1T SDS-PAGE, {E Tl
Wy TESTAKD AHILH S M HB G E A4
i (E3), EE e 2 1 B 7R OmpA 7 #5401
FEEOEEEANS0% L E. RIEFEYE SDS-
PAGE J5#% % % PVDF IR _L#E4T Western blot, 45
BoR, RIEFWIREWLDT J-1 BR 2 AR R (1 179 B % 1
TE TR, FEZ) 57.4 kD 4 Bon B B AR (6 47 (F
4) , UEBH R IA P= ) B 1R o ) S ik
24 BSRMFHET

aifbE A REREEKARE KRB T Rt
J-1 ¥k OmpA MG . R J-1 bR RN & A
OMPs A EL# BTIE, BT J-1 ¥R B AMEE [ v 4
BH PR 0T B, AR B2 SR L 8 BP0 FRBEAT ELISA £
T, 24 G M3 LA 12 100 5 FBERT, 55 OMPs [ M
[f] OD,, (IR T 1.0, brtEFAPEMLTE OD,,, [FI{EH
0.110 Zc 47, UE B BT 3R 1A (1) OmpA RE RIS AT 44 = A=
B S EbUR. Db REE A B EEIUR, 1
W12 M3 Rk 1012 800 LA I, FHI4ifk R A
BSR4 T R0 S KON
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kD M 1 2 3 4 kD kb M 1 2 3 4 5 6 7 8 9 10 kD
X 116.0
116.0 66.2
= - 574
66.2 22'8 —
. ——1 s a— 34,8
45.0 - 57.4 —
18.4
35.0 144
BlS WK 5B R A S S R A I R 0 Western
25.0 blot ﬁmljé%%
M: & E 4 F &M 1 A1 OmpA RiIXE H; 2-10: kBT
- 22.6

18.4

- -

3 MEFAM LK SDS-PAGE 747
M: & B T Ebr i 1: % T AR pET32a/BL21; 2: R EHY
pET32a/BL21; 3: ¥ S5 ) pET32a-OmpA/BL21 4 ik ; 4: IPTG
% S J5 (9 pET32a-OmpA/BL21.
Fig. 3 SDS-PAGE analysis of expression products

M: Molecular weight marker; 1: pET-32a/BL21 before induced; 2:
pET-32a/BL21 induced by IPTG; 3: pET32a-OmpA/BL21 before
induced; 4: pET32a-OmpA/BL21 induced by IPTG.

kD M 1 2 kD
1160 w—
662 .
—— ~—574
450 .
350 -

4 Rl-&E K Western blot 7347
M: E ARG TERE: 1, 2410H OmpA RiEEH; 2, ATENH .
Fig. 4 Western blot analysis of the fusion protein
M: Molecular weight protein marker; 1: Purified expression protein

OmpA; 2: Negative control.

MEA RN 8 bR E K S 5 fi i F1 1 AR R
BRI RlPEBURASMNEE B, LR T OmpA
) G P2 I3 b — B HEAT Western blot, 25 5 R, 7
35kD e A BT B A (B 5), Rk
HLVE AT LA BORE R IR & A R R AL, BT &
LR G E OB R0 i,

W 7K < 8 Ml B AhJ-1, AhY-65, AhTPS30, AhL316, AhAH9617,

AhSPS-104, AhBSK-10, AhDF850P 1 ATCC4197 k(] OMPs.

Fig.5 Western blot analysis of OMPs from 8 strains of
A.hydrophilia and one strain of A.salmonicida using the
antibody against fusion protein

M: Protein marker: 1. purified expression protein OmpA; 2-10. OMPs

from AhJ-1, AhY-65, AhTPS30, AhL316, AhAH9617, AhSPS-104,

AhBSK-10, AhDF850P and A.salmonicida ATCC4197, respectively.

3 it

TR 7K /= B TR R R VR K RS PR B 4
PEBURE, J-1 BR 2 B PYbRvEE 1078 1 i 4% T AR, 0
BORTF BERFTESETRCARERN TE. |
Xf J-1 ¥R (1) OMPs AR 2. ALK B IR &R
KT I BREIAMNE R B OmpA, 5341 T H g IR
PE. RPIBG EADTUES J-1 SR H A 7 ¥R Y5
g KSR PRI A T R4 35 kD HAME R
3 BB N, B Ompd 5 £k sk 1
LG EAPURLS S A E A %A . 5 GenBank &
KT 4 (AF146597) ELt, RE J-1 KRBRK T 4
AR, BIF AR AW R ], ALK
JE 8 MR AR K R B A S T E N 3 A FEM
E 8, ALHE 20 42 90 AW AT Tk
VLRIV 9555 M) 22 M5 2 O: 9 (A bk Ah9617,
AWTPS30); O: 5 (L £ ¥k J-1, BSK-10), LA J 48 &
BEYRIE KR B E AL B S B O: Ah10501 (83
bk M316) ", $RIRIE K B OmpA 1] RE R0
KSR SR R AR MR

BLAST #F — 5 L Xt & B, W /K< 5 B i J-1
¥E 1) OmpA 5 3 f < 5 I8 18 NCIMB 1102 £ (1)
Omp A1 (A% F 18 FIE L TR T 41) [R) U5 14t AH X6 58
(87% F1 89%) . Western blot i 7, % T OmpA &l
GEANTGRS FAER BB S E K ATCC14174
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PSR B A A X s )V, KB OmpA 85 H
A HE 2 W K/ B TR R A RS R  R 11  R AR
PEHUR

PR, S IR R 440 i OMP B e om i
Rk BB (AR OMP (24l 15 5 4%, 48
B K, B—kR\{ER D>, BE TERENE
KA EEE OMP N AT LUK EFRIEH & A, I H
FIRE B A BRI A s JRPE D5, R U
B vr PR ROk T8 YR g KRB AN R AR
MOMP ( J& T OmpA & H ZK & ) » 5 AW 501 J-1
PRI OmpA 1% H R FIZ B R /7 HI AR LL, [F Y8 R
94.6% F1 94.3%, fEM AL E EamlEk> 1N F13
MEER, FHARE TESNTFH. FERFESIK
JF BRI e o 5 M 2R 08 B A B AN B IR0, AT
REAREE, AR T 2BESF5H
FRASEE FRE AL RS MR IS

AT E IR E T [ 5 KSR A
bk J-1 1) OmpA 5 [E WA —Le s Bk 2 R 7
) R TR AR R AR ) = R
K, Hh R S R 58 o 72 A 3 T g LT i
WIAE RIS TN, (A3 — D). (HRITRER
BH iR 2R ()AL ¥ AT s M R A B I A i, T
H#78 OmpA 8 AR AT §E 4 S 5 AR B & 1 3 [F) R
POERR, IXEe 45 Bk OmpA A 8 7K /< 5 1 5
CA] T P73 T P A B2 Pt e 7 O LA
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Expression and immunogenicity analysis of the fusion protein OmpA from
Aeromonas hydrophila strain J-1

JIANG Wei, LIU Yong-jie, LU Cheng-ping

(Ministry of Agriculture Key Laboratory of Animal Disease Diagnostic & Immunology, Nanjing Agricultural University, Nanjing
210095, China)

Abstract: Aeromonas hydrophila is a significantly important pathogen for freshwater fish and human. Outer
membrane proteins from Aeromonas spp. have been identified as suitable candidate for vaccine development
in fish.In ordor to express the outer memberane protein A (OmpA) of A.hydrophila strain J-1 and examine its
immunogenicity, primers were designed according to the gene sequence of OmpA of A.hydrophila published
in GenBank. With the specific primers, the coding region of OmpA gene from A. hydrophila strain J-1 was
amplified by PCR method and cloned into pET-32a(+) vector. The recombinant plasmid pET32-OmpA was
transformed into E.coli BL21(DE3) and induced with IPTG. The sequence analysis revealed that the cloned
gene had 93.1%-95.0% homology with the sequences of OMPs from other strains of 4. hydrophila, and lacked
4 amino acid residues in two sites. SDS-PAGE and western blot analysis showed that the target recombinant
protein with the molecular weight of 57.4 kD was hyperexpressed in the form of inclusion body. After purified
by Ni*"-affinity chromatography, the protein was used to immunize the rabbit. Antiserum was collected and used
to detect the specificity of recombinant protein. ELISA result showed that the titer of antiserum was above 1 :
12 800. Moreover, western blot result reveded that the antiserum reacted not only specifically with the purified
recombinant protein but also with about 35 kD OMPs from 8 strains of 4. hydrophila, involving 3 major serotypes
in China and one strain of 4.salmonicida. The result indicates that recombinant OmpA has the same immunity
epitopes as natural one and may be the common protective antigen in different Aeromonas isolates. [Journal of
Fishery Sciences of China, 2008, 15 (2) : 301-306]

Key words: Aeromonas hydrophila; fusion protein OmpA; expression; immunogenicity
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