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2SR (pGEX-2T-his) i) BL21 H ZEA W R1.0
mmol/L,37 CifEF#ik 5 h J5 1T SDS-PAGE #
TRAS I

QUL :FF Do 2970 0. 8 B, i1 TPTG %
W ELAE H 0. 25 mmol/L, 435 F 16,25 F1 37 °C
P W K

Q1 B A] : FF Dooo 2020 0. 8 B, i1 IPTG %
W B LW PE H 0. 25 mmol/L,37 TS 0.1.5,
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JEB YRS, AR 40 mL 2 mol/L JRE 454 2%
PHYBURT 400 1. PMSF, vk i #8745 0 5 B 1R (70 %0 2
O 1 s, &1k 3 35 min),10 000 r/min.4 CE
0 5 min, PLTE CELIERE HD ] PBS H & 5 &0, 10
VE I3 e TV B 4 G PR (24 6 mL) B R AP
5 J5 20 000 r/min 4 ‘CE.0 5 min, EEHELO—IR
Je B A

FTIF AKTA purifier 100 H AR ENT RS,
A K Pk RS 10 min J5H 4~8 MHEARBL(CV)
(25 A 28 v T0F 45 His 3% F1J2 BT 79036 4, 0
2 mL/min, FIEHERZE EHEH 7 CV 456 %
W (20 mmol/L KO PER R EH; H 5~10 CV
B4 6 B 2% vl (500 mmol /L I e ) ¥ Bt 35 1K 26 1 JF:
Fie e AR BB

BIEEEEATRRG T AH & 6.4.2.1 A
0 mol/L FRE R PBS &t % 1 000 mL(pH 7.9,
¥ 1 8 mol/ L bR 238 JE 6 B 14 44k 28 1 B i (0. 2~
0.5 mg/mL)%E A #EH4%.4 *CH 6 mol/L JR&E PBS
R 12 h o HRIKE 4.2.1 F1 0 mol/L Ay R & PBS
G 8 h, BHTAS LR B XWFE K 4 °CiENT 8 h,
BN ZEKENT 1K, ARG E — 80 C il iK%k
TG T R A . & H
1.6 SBEIIMNEEAMMBNG S

BT BB 0. 01 mol/L PBS (pH 7. 2)
MiBEN 1 mg/mL (G BE W E 4D A 0.5 mg/mLU(K
TR R BE A L B B 5 A R BRI GO 58 4 R 52
IYIRA 5 PBS 7 5%t R4, BOR & W 8 PBS
3 AT SR AL VESS 0. 2 mL, TR 14 KA
55 28 K AR RRIE 88 i 5 R . 7R BN L VR = U
B 1 h,4 CHCEF% .2 500 r/min B> 10 min J5HL
ML 202 05 — 20 “CHRAE . % H
1.7 [81# ELISA % i 7 88 & 1 i35 31 4 30 i

DLBL B VR RE A BB 1 T R & 500 pg/ml,
100 pL/LIN T B bR AR o 454 i oim 2 AL T8 B ik
2 MBI ZS FIR IR AL, 4 C Bt B W H A Bk %
W (PBST) ¥4t 3 ¥, 5 min/¥K; I 1% BSA 200
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AN 50 A i o 1 8 g 1L 75 45 100 w1/ 4L, 30 “C Ui
B 1 ha et 3 W2 200 47546 B i G i 68 fili 1gM
B g 100 pL/FL,30 CHER 1 h, ek 3 Wi
1 000fE% i B8 1 - BT S W bn P14k 100 pL/ 4L, 30 “CHiE
H 40 min; PEAR 4 W AR T 0 OPD JiE 97 W
50 pL/4L, 3 EACE 10 min, M 1L 50 pL/fLG
M Doy e 1
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FEYRES 5 R IR i 87, 1 ku B A LA K
EHE TAKIE 1~4) iR EARE BL21 R
RG] 25 5 &S OB MG IPTG 5 5 0 AL
PR FIRIZAMEE A (B 1A KE 5~6), IPTG &
e M 0. 25 mmol/L,16.25 1 37 ‘C F i K i 3 1
o 2H AR AT R KRS, ARk T %
S 1B KB 1~3) ; AW 37 CiER 1.5~7.0 h
AR EEHEA RS BN THE ZR
(& 1C, ki 2~5) fH 0 h i F B K GE =4 B 19 &
F (K 1C: k38 1) ;0. 25 mmol/L B IPTG 7 % 4 &
5 AN A B VR BE (Dyoo 0. 1~ 1. 0) 375 5 B #B AE 7 4= 4%
SR MG Dy A 0.6 F1 0.8 B AR
RS A M HNEHERZ (K 1D JkiE 1~5),
22 BEWMEAMRIEENX

AR FW e FHEEAMAEA FEF
TE T I 0 1R TR VRS B DL TE (T2, TR 3 ~4)
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M:Marker; A:Jki#l 1~4.1PTG ¥ BE 43 5 4 0. 25.,0. 5.1.0,2. 0 mmol/L; ¥Ki# 5:0. 5 mmol/L IPTG #F 5K EA W Wif 6. &
IPTG i S HE AR ; B:WKiH 1~3:16.25 Fl 37 CiFFHEHAWM KL ; C.Pkil 1~5:15F 0.1.5.3.5.7 A E BL21 3Kik; D. kil
1~5.1PTG 5B B E (Dsoo ) 47514 0. 1,0.3,0.6,0.8,1. 0 I T AL B (1Y %K. M:Marker; A 1-4:IPTG induced at 0. 25,0. 5,
1.0,2.0 mmol/L,respectively; 5:Non-recombinant BL.21 induced by 0.5 mmol/L IPTG; 6:Recombinant BL.21 without IPTG. B 1-3:
IPTG induced at 16 °C,25 °C ,37 °C respectively. C 1-5:0. 25 mmol/L IPTG induced recombinant BL21 for 0,1.5,3,5 and 7 h, respec-

tively. D 1-5:0. 25 mmol/L IPTG induced recombinant BL21 at different the optical density (600 nm) of 0.1,0.3,0.6,0.8 and 1. 0,re-

spectively.

B 1

AR IPTGHESRE(A)ESEE(B)FESHE(C)  FSHERE(D)

WEHEFREBHEBZWE SDS-PAGE B ik 7 #

Fig. 1

SDS-PAGE electrophoresis analysis of the effect of different IPTG concentration (A),

temperatures (B) ,time (C) and concentration of BL21 (D) on the expression of target protein
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M:Marker; Vil 1. KFEFHEAE; WK 2. FFEAWE; K
T 34 A WIE IR B0 G 0VE ;s TRIE 5~6. M A i 0 5 I
7% . M: Protein marker; 1:Recombinant BL21 without IPTG
induction; 2:Recombinant BLL21 with IPTG induction; 3-4:Pel-
let of the expressed recombinant BL21 after ultrasonication and
centrification; 5-6: Supernatants of the expressed recombinant
BL21 after ultrasonication and centrification.

B2 BHHMEAREMKXHM SDS-PAGE Bk

Fig.2 SDS-PAGE electrophoresis analysis of different

expression form on the target protein expression
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24 REEAMEHN
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RIAE 87. 1 ku AbAT — 5519055 1Y B 1 4% (&1 4 3K
1 HS AL R M ROR R B AT R AR
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PRAETT — B SN BT e R e A 2 e
FARK =4 J5 4 T PBS gt X g, 256 28
R B3R HR A G T S AL CEL AR A AR 0 v 9 i 4D 2
i3 (P<C0. 05) 5 T X BA AL, w8 5] e G 790 4 1 B 4
WAFHE—E M2 5 AR B B EF MK (B 5.,

——WY2011122101010:10_UV1_280 nm
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B 3 HHKEA AKTA purifier 100 EERBEN RGN FMER 4L
Fig.3 Afinity chromatography purification of target protein by AKTA purifier 100
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FEIRBRAR 10 2 1R XF T AN IR BE O 7E K g AT
HhEMEAEEREFEEOEN., AT
Eml & 335 Bk (pET-His) Ml il & 32 35 #& (&

(pGEX-2T-His) JF ¥ i 17 8 H 3R, 45 3 & AL fb
H BB (pGEX-2T-His) RE M M 35 H H &
Mo 2 DRIBEIRE A G301 Lac #H 1 FE R
SD J¥ 41, {H fil 7 2% 35 A& (pGEX-2T-His) SD J¥ 41
M) e E GST bRk, ARBFoE 45 RRW L AEa A E A
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FIBHA pET-His AT LURY 4180 0 T 1%k R 3k
WELLE A, X5 AR R A
SRR AR AT Rl S AN B DAL Bk 3 3k Y AR O Kk
DR A S, B DD DL IR A R Tk — AP E AR 5
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M: % 1 Marker; VK3l 1. ZHE A KW WKiE 2. 2010 A &
Wy KIE 3~5. EA W RIKXLWHEMA KW . M. Protein marker,
1:Band of the renaturated protein; 2:Band of the purified protein;
3-5:Band of the expressed protein of whole lysed recombinant
BL21.

4 HUREMEEBR SDS-PAGE Bk 5
Fig.4 SDS-PAGE electrophoresis analysis of the

purified and renaturated expressed protein

oPBSXIHRZH PBS group
o fEH =% Low dose immune group
Y% 4 High dose immune group

14d 28 d
G J5 K %/d Days of postimmunization
[ — i ] A3 /N 7 B AN [R] 3 7 AN [R] b 2 i) £ 78 8 35 (P<<0. 05)
25, Each bar represents the mean of 5 eels of each group at each
time point. Within a time point, means with different lowercase
letters are significant (P<Z0. 05).

5 MEEAZBREFUEFAEZ(0w/E)S
BRE (100 ug/B) B8 M EFHREREHN
ELISA 3 (D2 fE ,mean + S.D,n=5)

Fig.5 Optical density (492 nm) value of serum antibody
titers in eels injected with PBS or expressed protein at the
dose of 50 pg/eel (low dose) and 100 pg/eel (high dose)
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KIAFE R G BRI RE R Rk A RB =Y A5 4l
B SiAh  RATE R T A B A S 3 AN E
2 33K Ak pET-His. pET-21a 1 pGEX _4T-2 3f
Gy A A F IR RIGAFI E. coli BL21 Fl E. coli
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W EELE S, /DT 5 ka Bi KT 100 ku BEH
HOMELLR L, J3hh RIKEEH G+C HERT 70%
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1 F R R 87. 1 ku, WU 3 T £ 5,
R G B A gl Ak J7 T, AR B Y 3R Gk K
pGEX-2T [AIf B4 GST Ml His £ MARZs. & His
PREER A | A AT T A R R MENT . H GST
P 25 110 26 T8 AR A 3k AR B I I 2 3G T — AN 29
26 ku K/NBYRLA & L & A M IR 5 5
fifg , M His a2 RN Z K F i A 21 ku,
T A 5% 26 35 1Y B AR IR 1 DA TR RO 20 A7
1, 0F B His 3% B0l FH & IR B 1456 22wl
ffi Z A8 P J5 UL Ni Sepharose 6 Fast Flow 44k # F1



Bl

EOE S KR R R 0 A

PR — IR A IR 8 A0 3R 38 B A0 2 S e D 101

HEEH R ZE N &4 AKTA purifier 100 3 4f
e R R Y R Al ik R R s i Ty
P IRATHEAT T IE B A el K, RIVEE B AORE 7R U 2 miE
A —E Y B-FFE & WA H I DA 2l Ak i F2 rp fR g
FIkEA . MAN M 2 mol/L JR K 454 28 vhig vl
[T AV o A S R R (U L AR N Y L R
. Dy bR AE alifb o 7 b R R 4R AR, DAk
B B H R

LI AP R AR Y S g R T R, R T R S
R AKCT 2 PF O 25 11 3T 8 Pk 1 T AR A, A
5T LUAS [ 59) £ — 3K 3% 38 2 1 i 92 068 i LA 0] 25 A 5%
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Expression; purification and immunogenicity of a bivalent outer membrane
protein of Aeromonas hydrophila and Edwardsiella tarda from diseased eels

WANG Yu FENG Jian-jun GUO Song-lin LIN Peng

Fishery College of Jimei University/Anguilla Modern Engineering Research Center
of Industrial Technology of the Ministry of Education ,]Jimei University . Xiamen 361021 ,China
Abstract On the basis of the construction of an expressed vector which expresses a bivalent out
membrane protein (OMP) of Aeromonas hydrophila and Edwardsiella tarda from diseased eels, opti-
mum expression conditions,including different IPTG concentration, temperature,time and bacteria con-
centration of the recombinant expression vector were studied. The results indicated that different IPTG
concentration, temperature,time and bacteria concentration had no significant influence on the expression
of the recombinant protein. A bivalent OMP was expressed by using 0. 25 mmol/L IPTG to induce the
tansformant (E. coli BLL21) overnight at 16 C in a suitable bacteria concentration (Dgym =0. 8). The bi-
valent OMP with a molecular weight of 87. 1 ku was then purified and obtained by Nickel Chelating Af-
finity Chromatography with AKTApurifier-100 protein purification system. After renaturated by dialy-
sis,the purified protein was injected to American eels (Anguilla rostrata) to study its immunogenicity.
The results indicated that the titers of serum antibody in eels at 28 d after immunization, was significant-
ly (P<<0.05) enhanced in groups injected with different doses of the recombinant protein compare with
the PBS injection group.indicating good immunogenicity of the recombinant protein.
Key words bivalent OMP; Aeromonas hydrophila ; Edwardsiella tarda ; Anguilla rostrata ; im-

munogenicity
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