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WEREXARLBPEARER (AerA) X FE @ %% 2| pET32a( +) KX BWE, B KA E
BL21(DE3) ,SDS-PAGE 4 Hi % ¥ , e X EH - AR EFRAE B (Tx-AertA) KX BEHE4
BHEREHEWNG.5%, ¥ ERBAEE S H & 4 ¥ QuilA & 4, 2 7 7 fm Mega-10., 5 8% fig
JIE [ 88 3K 4% Trx-AerA ISCOMs, H W [ B % An Mega-10. 5 g e JEEB AR G B REEE Y
10.46% X% QuilA 4L E A ERE X 1.82% , HH = F B F (P <0.05), A kA Trx-
AerA \Trx-AerA ISCOMs ., Trx ISCOMs £ f Bk St e e BA M 48, % 30 d J& , B NS 4K 5
Rt &M, # 1:200 B EL ELSIA 38 M HAEAAF, A FHEHR R 2.0 x
10°CFU s A S B ZNL #h#t T, W A BE R Ao &R BT Trx-AetA % 5% 4 48 5t
4P % % 0% (3/15) , Trx-AerA ISCOMs % % 4 % 83.3% (13/15) , Trx ISCOMs % % 4 %
50% (9/15) ; 3 MR sk 4141 3 A F W MR A FE ODg, B 451 % 0.19,0. 52,0. 36, Trx-
AerA ISCOMs %% 41 \Trx-AerA %% A B %% T Trx ISCOMs %% 4 (P <0.05), X%k %
YRR ERE RERROR T AR FWH AT, ISCOMs S g 4 B 7ML

KEW BN, B RAERE ELAARF; ARRNBE W ok

hES¥#ES:Q579.1; S 917

S T W S B A7 L B R B TR, IR AR
RBURTHUR B SRR, R SHURI S, 258
B, UM AR SFEMHER. DHEME
RQuild FHEABFHHWRERBESY
(immune stimulating complexes, ISCOMs) RE#5 %
SEEREERRN RN A", AR
FREHLR L ISCOMs Myl & H AR, 8 T
133052 5E 1 ISCOMs, R AL A , AT il B @ i
A% ] 45 ISCOMs 3o 72 v 7 Bt H5-N-F 5 2 % i
(Mega-10) \GRBEAS | H [ B2 55 AT B EC HG, BB
L3 AR 4 ISCOMs 4t THEMENS %,

SRR BRREN— M EER R
R, ERAHMEE. BRI, REKS

15 %5 B #A :2008-03-17 {& 5] 5 A :2008-05-20

EAERIRED A
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SEHEE ZN1 (RSB RN RAERE, A NBRE T
I B HLUIRRHE E R SRR R T AT RE

ARRIEIRTG Trx-AerA HRERBHHEL T,
H& T B4iE K Trx-AerA ISCOMs, 43 Bl Ff Trx-
AerA | Trx-AerA ISCOMs. Trx-ISCOMs 4 2 kk ]
88, B R EROR I ILEL, T## T AerA ISCOMs
B G BEAE RS, D AR AL AE 7 ISCOMSs Re v R4t T
AR,

1 MRSk

1.1 ##

FIBR KL pET32a ( +) . LRE KB HE
BL21 ( DE3 ) 18 £ 45 R\l B} 2 B 4 W) B AR B
R #F, dNTP ExTaq B .100 bp DNA Ladder. B il
M VIEE BamHIL, Hand . T4 DNA %R 8
EHEY K ETRAE R A A, GeneRuler™ 1 kb
DNA Ladder . IPTG . B RN &BLE N ,N'-2-TF H ¥
WM BN TEMED G EERWH LFEY T
AR E], DNA K EIBGRA &  Ni-NTA Agrose
4 8 QIAGEN 2vH], i FEEHRENH LiE
YA E RS RT , TG IR B A AR E B NEB 24
B, E HARHE L § TIAGNEN A&, BEfE:
R RE H R B OXOID A H], FHi K. 1gG
Bt A4 iR IcY .OPD \BCIP/NBT,SDS,
AR R B Sigma A F], QuilA B XE
Accurate Chemical&Scientific Corporation /3 &) ;
Mega-10 i HHEEEY TRAR

FEK SR E ZN1 Bk RABEA R BB
A YR B ST B e AR R T AR B T ISR AR P
DR U 488 JFF AR PN 2 B85 AR AR AT AR A A 36 2 5E
BUPTERYH 48 IeM BT A BT AerA BB R A
RN B EBEA VBRIl 4o ARk 481
H AR KRR Y, Mg 15 ¢ A, SEmf
B 40 L KRR 7%, KR 22 ~24 C, B HEK I/
3o

Tris-Cl 28 3b ¥ ¥k & 20 mmol/L. pH 7.4,
PBS k¥ E 0.01 mmol/L,pH 7.4,

1.2 Trx-AerA BESEAWEH &

BRERT S ik, BB KK B RE
ZN1 4 DNA fE25 PCR [ M B AR, R 4
GeneBank £ & WK BHERE ILREHF
%1 (No. AB021152) ¥ it 5| ¥y, L5 ¥: 5 -
AGAGGATCCGCAGAACCCGTCTATCCAGA-3’

TS 14 .5'-GCCAAGCTTCCACAACACGCAG
TCGTTAT-3';PCR 3 3%, PCR 7= #14 Hand T 1
BamHI F§Y]J5 , 7€ M 3 pET32a( +) , W E
R, FE L KB FF# BL21 (DE3) , ¥ AerA %
REHE M4 N~ BL21( Trx-AerA) , £ 1 mmol/L
IPTG R REWMAEHMA N Trx-AerA, 1
2 R pET32a ( + ) B9 T 8 fir 44 4 BL21
(Trx) ,RIBHREBLE AN Trx, Trx-AerA
£ Ni-NTA Agrose FRFZE AR 44k (%57 @ 18
BRIE) . HEAFWEEIRE (4.2.0 mol/L) i
Tris-Cl 2 P X Trx-AerA #4753 5% T, B4
WEBEEENT 24 b, BITENEART -20 C
FH. &W3 ng HiLETGE Y4 SDS-PAGE, H
Quantity One 4. 62 3AFFATLLE T, KB EHWE
B A 50 pg/mL K Trx-AerA g5 HF PBS 1%
Hom B, F MR 50 pL 255 1% R4 m 4L
HfEIRS),37 CIRWE 1 h,4 CHE 16 h W5, 5%
BRFITR A, LA Trx 2R AR R , A I i %
1.3 Trx-AerAISCOMs Y& &

BT Trx-AerA, F 40 000 x g,4 C,&E.L>
4 h, B BT ISCOMs Ky fill% . 251K AT 5
5 Fp¢H A fill % [SCOMs,

H1:BURE N 1.6 mg/mL Trx-AerA, i A
Mega-10 EARHE N 2% ,37 TKWE 4 h, 20Hh0
A QuilA | JRBEAE  IH B AR , Quil A 49K 40.1%
SNBEAR H B BR 9K B O 250 pg/mL, 200 V &
50 Yk, 8k 10 s, J8]f% 10 s, 4 T, Tris-Cl Z&np
WIET 48 h,

4 2 IR BEAE  IH E R, HRIELSRS 1
A

£ 3. N Mega-10, HARBELES 1 HM
I,

4 4. A Mega-10., SR BEAR  IH B B2, HA#
YEL RS 1 4AEHE .

2H 5: %R, A0 QuilA Mega-10 ., BR#%A5 | H
BT P S PR A AL

%18 Nicola Boulter 21 5k i3 47 724y, &8
ZHAE A 3 mg RS 8 mL, £ 38 000 x g,4
CT,E.0 20 h, INEDIE, EET 200 pL Tris-Cl
ZB P, BEHRS M, SRR S WK IE
FHEWE TR R, FREHER 3 wl #i,
#47T SDS-PAGE 43#7
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1.4 Trx-AerA ISCOMs iE 547

B B Trx-AerA ISCOMs i 1% f8/R 4K
20 C i 5 48 h, 3k A§ SDS-PAGE f1 Western-
blotting # ] Trx-AerA ISCOMs K4t & 4, SDS-
PAGE F#H &% 3 ug, Western-blotting — 31 4 FR,
Pi AerA BAPL(3C12B11) , THEMeEE A 1:1 000, —
L FE PR HRP BFRbiik, THEMRE N 1:15 000,
iKY % DAB,

1.5 Trx-AerAISCOMs gy 5L

BEA BRI 48 2 IO 4, B 4H 20 B, Trx-AerA
ISCOMs. Trx ISCOMs. Trx-AerA =Fp A FEIL R L
%14, BEAEMAEHN 20 pg HL)R/200
pL, BEDLS . 7 1 HAX R, 5 2 6 T
200 pL Tris-Cl & W ,

TRBEESE 30 X, BHN 5 BN, BE#
JkR i, & Mg . ESHmEiR 3 S FTEER
3, 5% A ELISA W€ & 4F X B R ME Pk
Ko FIEWT: LAWRER 2.5 pg/mL ¥ Trx-
AerA JPLRAME 96 FLEFIRR, BFL 50 pL,4 T
B, PBS R EX R, —PL MR 1: 200 #)
Fril a1 V8 , —b0 o BT RR Y 68 Tg Hupi(8HL) ,
TAEURE 1:1 000, BgbRpLiR sy TAEWR BEL: 20 000
BIE5i 5. HRP EiRdiik, IR 8 OPD, Rl K
BRNTUAKFE, 41 pL BRABI0EH 10 wL
W 1 mg/mL ¥ Trx HH,37 CTRE 1 hE,
2 000 r/minES.0> 10 min, BB F ¥, L) PBS # B
FTAERE, IR ILE P43 Tx EERHLE,

RS 30 X, F4HM 15 ERRNBEIE
FEIEST0.2 mL ¥k EE 1.0 x10" CFU/mL Fg/K 5,
AR ZN1 , 5 MR 10 d, T E MR R
(relative percent survival, RPS) ,RPS(% ) =[1 —
(ZRAFT R/ XRAEFTHE) | x100,

1.6 HESHT

ISCOMs 3R1§38 LL K G % I & i K 7 LA
¥9%R + RN (X £ SD) it # SPSS13. 0
BEAT O 25T , P LSD #:5F, Games-Howell
LT R R T 2T bR E S BE

2 R

2,1 Trx-AerA RiES54{

SDS-PAGE 4320 , BL21 ( Trx-AerA) 2%
FRFEHRBIIERE ST 66 ku B H BIE F
BEEALKE, SN Trx-AerA RIEE RS TR

FAF(E 1,Lane 8) ,iEF HiRY BL21 ( Trx-AerA)
FRSE T 15 72 A R 7 B T LA S W | A AR
(B 1,Lane 3.4),#EF /5089 BL21 ( Trx-AerA) B
PR ITvE v IWEA A B 1 & (B 1,Lane 7) ,
HEREERYR BN FREET . LS
RFEHW] BL21 (Trx-AerA) R & IPTG B HLRER
RGN Trx-AerA, & IPTG R 5 RB MK
ik, %4 Quantity One 4. 62 }4E T, RIXE LW
kR EEEERR 65.5% , =Y B aREERS
HETFEENBEIER, P4 Ni-NTA Agrose
FEABENT AL, RIS B Trx-AerA (B 2,
Lane 2) , RKikH Trx-AerA FHHEF W MM, XF
ST HHA S MALHT A 2. 05 x 10° HU/mg,

ku M 1 23 456 789
97.4 | :
66.2_ ..

20.1
14.4_

B 1 SDS-PAGE S #iEHEHE
Trx-AerA BIRIEE R
M. E5-FREBRE; 1.2 HiEFHER BL21(Trx) BiAR
L3R B34 R FHIE B BL21( Trx-AerA) A 3R
E¥E 5.6 HiEFHIE M BL21(Trx) AR UINE; 7.8: 5%
RIJE A BL21( Trx-AerA ) BIAZURULIE;9: 5 F /5 BL21 ( Trx-
AerA) BAZURE
Fig.1 SDS-PAGE analyzing the expression
of Trx-AerA in recombined bacterium

M: Low range protein marker; 1. lysate supernatant of BL21
(Trx) ;2:lysate supernatant of BL21 (Trx) induced with IPTG;
3 ;lysate supernatant of BL21 ( Trx-AerA) ;4 lysate supernatant
of BL21 ( Trx-AerA ) induced with IPTG;5 ; lysate precipitate of
BI21(Trx) ;6 lysate precipitate of BL21 ( Trx) induced with
IPTG; 7; lysate precipitate of BL21 ( Trx-AerA); 8 lysate
precipitate of BL21( Trx-AerA) induced with IPTG ;9. lysate of
BL21 (Trx-AerA) induced with IPTG

2.2 Trx-AerA ISCOMs Hy#l &

1.3 B 44 Trx-AerA ISCOMs,
SREEBELE, HPA 1 ~4 [URARE kS8
Fam, RS R LB AT, M4 5 (Trx-
AerA XHR) R AR ATIIE. & B ERRE BN,
hn Mega-10( 40 1.2) EI & &, 5 im SR BEAR
FRHERE (4 3) IR ALE QuilA(4H 4) &K, &4
FHERERBE(P<0.05,581), H1~4Fk
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ku M 1 2

66.2

H2 SDS-PAGE S#i4i{Lay
Trx-AerA FEH
M AR TREOE; LRI Trx-AerA B H;2: 4L
H) Trx-AerA FEH
Fig.2 SDS-PAGE analyzing purified
Trx-AerA fusion protein

M. low range protein marker; 1. un-purified Trx-AerA fusion
protein ;2 ; purified Trx-AerA fusion protein

shTERLEE T AT BURLIR G, o 4 1 A
3 HRIMEY “HEAEAR” AR G BN BB R , R/

%7 40 nm fJ ISCOMs( & 3) ., SDS-PAGE % #.3#
—HESE, 4 1 ~2 Trx-AertA EHS B, 43 ~4
Trx-AerA T HFE 32 BAK, T4 5 (Trx-AerA
M) R\ BEAE(E4),
2.3 Trx-AerA ISCOMs HEM4 7

SDS-PAGE fiI Western-blotting 43 #f 45 3 3%
B, Trx-AerA ISCOMs 218 /R MR K& % 5,
ISCOMs H Trx-AerA | H BE# RIL B & 40
FrR A, AR S PURHEARZE (B 5 FIE 6) o
2.4 Trx-AerA ISCOMs RIS

RR YN #B3FF Trx-AerA ISCOMs 30 d J5, ILiE
AN MR ERE S R E A, Trx-AerA
ISCOMs F1 Trx-AerA #H 4 R A I 38 P & X K55
RIPLEOKTE 53 R4 Trx ISCOMs G r g2 F
BE(P<0.05), Trx-AerA ISCOMs 43 4H f4F
IPREE, Trx ISCOMs REH IR 2, Trx-AerA 4
B AT RAFFEEOHEE (K2 A7),

£1 FEAFHEH ISCOMs hE [ EIKZAYNIE
Tab.1 Measurement of the protein recovery rates in different ISCOMs preparation

H14 w24 w34 #ad Bo5A
group 1 group 2 group 3 group 4 group 5
HHR(% )yield 10.46 +£0.79% 7.23 +0.52° 3.17 £0. 32° 1.82 0. 36¢ 0.53 £0.12°

E R EARNRREZRBE (P <0.05) , FHMARKERABE(P>0.05)

Notes; Treaments means with the different letter in the same line are significantly different from each other( P <0.05)

E3 mENRE Trx-AerA ISCOMs Hy4H
Fig.3 The morphology of Trx-AerA ISCOMs
under the electron microscope

El4 SDS-PAGE 4 #i AR 7% H &8
ISCOMs # G Trx-AerA S B

MR FEE AR L 206K Trx- AerA;2: 45 #f;3:
HIBERAA2RE5;5: A3RM;6: A485

Fig.4 SDS-PAGE analyzing the amount of

Trx-AerA in different ISCOMs preparation
M. low range protein marker;1 . purified Trx- AerA; 2. sample
from group 5;3: sample from group 1; 4. sample from group 2;
5. sample from group 3; 6. sample from group 4



23

£ B F VKRR TR RN RERIBCE & 0 fil R RN 8 ) S B R 307

B 5 SDS-PAGE ##f Trx-AerA ISCOMs #5
Trx-AerA EAMEEH

M: FIRBEEIRAE; 1 Trx-AerA ;2 : Trx-AerA ISCOMs;3 ; $5/R
OHRKIE R Trx-AerA ISCOMs; 4 : 18 /R LK iE 5 Trx
ISCOMs

Fig.5 The SDS-PAGE analyzing the structure

of the Trx-AerA protein in the ISCOMs form

M. prestained protein marker; 1. Trx-AerA; 2. Trx-AerA
ISCOMs;3 ; Trx-AerA ISCOMs inactivated with formalin. 4 ; Trx
ISCOMs inactivated with formalin

ku M 1 2 3 4
94
60
45 —

27

18 _

B 6 Western-boltting 43 #T Trx-AerAISCOMs
Trx-AerA EAMIHLE M

M: B FRAE; 1 Trx-AerA ;2 ; Trx-AerA ISCOMs; 3 18 /R
IR K E S Trx-AerA ISCOMs; 4: 18/RE MK MEEH Trx
ISCOMs

Fig.6 The Western-blot analyzing the antigenicity

of the Trx-AerA protein in the ISCOMs forms

M. prestained protein marker; 1. Trx-AerA; 2. Trx-AerA
ISCOMs;3 ;: Trx-AerA ISCOMs inactivated with formalin 4; Trx
ISCOMs inactivated with formalin

£2 GRS M EH KT S5 HEM RRFRPENE
Tab.2 The detection of the antibody and relative survival rates of the immunized eel
HRBERIIAKT (0D )
A% value of sera antibodym BhRHE () FHERH(R) MHMRPE(S)
. hallenged survival RSP
groups to aerolysin( OD g ) ¢
Trx-AerA ISCOMs #EE 4 a
immunized with Trx-AerA ISCOMs 0.52 £0.12 15 13 83.3
Trx ISCOMs #iE4H .
immunized with Trx ISCOMs 0.19 £0.02 15 ? 50
Trx-AerA HfE4H b
immunized with Trx-AerA 0.36 £0.07 15 3 0
Tris-Cl 3¢ Ji 0.17 £0.05° 15 3 0

control group

ERIRFEARRREZRBE (P <0.05) , FHMARKERABE(P>0.05)

Notes ; Treament means with different letters in the same line are significantly different from each other( P <0.05)

@ Trx-AerA ISCOMs HfEd

Immunized with Trx-AerA ISCOMs
ETrx ISCOMs

survival

HiERE /R

16
14
12
10}
8
6
4
2
0

Immunized with Trx ISCOMs

ATrx-AerA ¥4
Immunized with Trx-—AerA

OTris—Cl X4 Control group

1 2 3 4 5 6 7

8 9 10

KA PR ZNL Bodi e RS /d
days after challenged with Aeromonas hydrophilla ZN1

B7 REKSEREZNL HEERMNBET BLE
Fig.7 The deaths at different time after being challenged with Aeromonas hydrophilla ZN1
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3 g

ISCOMs BB &5 3 42 = V. B (o 8 1 ) SR R RN
7o ISCOMs EH A Z T A [6 5 il £ 5 i, AR
P 5 ) HE IR H ISCOMs 1 il & T2 A R [,
ISCOMs 1 il 15 ZR A1 By H ISCOMs iy B %
M B Ve ) SR B RCR AU AS . AR SEB KA [E] Y
J5 5k #il %% Trx-AerA ISCOMs, M 245 Rk
&, INBEIE H E EEXY ISCOMSs FEM S5 T LA
HHEKE M, MEGA-10 K5 INT B REBEEHK
Bl R, I R BALH QuilA 5 Trx-AerA F HiR
A, PRI i M H R 2 BB R PR . A
SR K ISCOMs H AR /REMAHE R ¥
BIRARPURME, XELR L5 RN [SCOMs # 4
TZHHREERENL, B TREEANTESE
LR, AR LI 2 H B R AR AR, BT #E— 2
BUE ISCOMs SRE i i BS L F2 DL e &4 40 L 5
HITRBE R ARG BB B O H B3R

TERFELR P, Trx-AerA B H XER
R IMIEPLA K- B2 B T Trx ISCOMs 5 2H (P <
0.05) ,{B 33K S B MU T8 I AH R S AR 37 2
0% ,ZHASERFHF W ILIFILA A BBA BRI BR
P BB RS2 g K BRI ZN1 i BUE , S EAR I )
B N R A TP R RN SR A E SR, X —
2505 Michel™™ | BEHR 2 %1 B R 1y
ERSRHEYE .

ISCOMs iy EZE M7 QuilA BEIEF: 7 Hi A2
T 3 L2, IL4 IL-10. r-IFN 540 fg 5+
B4, N SRR R, TEARSL P, Trx
ISCOMs 440 Xt g 7K S B I B ZN1 YA xR
N 50% , 5T Trx-AerA F R4, #2758 ISCOMs
B BB L AU 48 7= A= R R S R AR, R A R —
FEIKFHFER R R

Trx-AerA ISCOMs 4H )R E R PR E T Tx
ISCOMs S, AR IBEEN TR HERE
RPTEERKIEE —EFEH. Trx-AerA #5%
HABKSPHE ZN B G, HFE R E5X R
I B 25, BEH B ISCOMs 4 % Rk Y 48
Ja , R EBE W SIE R MIEHLAOK R BT,
[ B A X B B AR 477 %255 83. 3% , i ISCOMs R
B R EHERAER , [SCOMs Xt Trx-AerA 453 /)
HIgRERTRAEFNER: (1) HREEERE
TEE, BRI W AT S PR 3E B iR 1R

B /M (antigen presenting cell, APC) fri2 8, [d]
NEEENREES N SHBAEY, (2)
ISCOMs " QuilA 45 f £y 3F 47 5 19 5 B BT 1
ML, BT RER D EERRESRB R LR
R RN, XWER T ESRERESR
R B MFEFETR AR, A BLEMBRAZSE
X5 TH B TAE

BT ISCOMs iy FZE il QuilA BA HAA M
)R (R HEHUIKIPE R, BB B R FHLRIY
2 1, AR BEDLIR B s U iR AR Quil A
JELET A DR B AR 5 5L AR R U ISCOMs, W] it
25 JhE AR, B BRI BRE,
B it ISCOMs Wiz Fi T~ 1 IR 20 A3 v U8 1 O BF
Ko TERHAKBISE B, AT HI2IESL T ISCOMs
BT DR S5 B T 174, (BB i e g
— K O RGBS R R 3R 5 T S e B b iR
—EEET T EEALR, RIOTHT AL
%} ISCOMs L5, #l % T RAK KB R
ISCOMs, iE 55 T EWRERR, it — P i
ISCOMs &R R G e i 2 i R it 72, DA R AR
255} ISCOMs R BER N R T 544,

BE 30k

[1] Morein B, Sundquist B, Hoglund S, et al. Iscom,a
novel structure for antigenic presentation of
membrane proteins from enveloped viruses [ J ].
Nature 1984 ,308 :457 —460.

[2] Sjolander A, Vant Land B, Lovgren B K. ISCOMs
containing purified Qnillaja saponins upregulate both
Thl-like and Th2-like immune responses [ J]. Cell
Immunol 1997 ,177 :69 —76.

[3] Mowat A M, Maloy K J, Donachie A M. Immune-
stimulating compiexes as adjuvant for inducing focal
and systemic immunity after roal immunization with
protein antigen[ J]. Immunology,1993,80; 527.

(4] HReER, S, IR, % B QuilA FHHK
BAT R RERIME R T]. s R 3R, 2004, 25
(4): 43 —-45.

(5] R & ,8xE,&8,%. ISCOMS EH LR
REEWBPIF[T]. PEEYH R FEAE, 2004, 17
(5) :303 —306.

(6] B3(&E,XEHL,ABN, % AEHHRHE ISCOMs
BIBTRILT]. o E A R E,1998, 11(1) :5
-8.

(7] BRDE, B3R, RS, 5. RO EER S TR R IR



23

£ B F VKRR TR RN RERIBCE & 0 fil R RN 8 ) S B R

309

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

EHAERNME YRR &ET]. i EZHER,
2002,23(3) :64 —65.
Sunan P, Mikaela F, Maria W,

Immunogenicity and protective effect against murine

et al.

cerebral neosporosis of recombinant NcSRS2 in
different iscom formulations[ J]. Vaccine, 2007 ,25;
3658 - 3668.
fE AR, FEK S BB I PR 2 B R S B T
HRE LT ]. PEEERE,2006,42(1) : 49 -50.
Thomas Buchley J, Peter Howerd S. The cytotoxic
Enterotoxin of Aeromonas hydrophila is Aerolysin
[J]. Infect and Immun, 1999,67(1) :466 —467.
Bk, e RE(M]. B EBREEAR
Hik AL, 2000.

£ MK, RR,F BREKIERE
B-WR IR FE P B SeRe S FRK[T]. /KF=244],2003
27(2) ;122 -130.

TER AKX R, R B, % BKISBERE P
hemA F 4R 574 ISCOMs BIBFHI[T]. B
R ,2004,19(4) :238 —242.

HiA&F, BRFE. A PCR B KB HEER
ZRA[T]. wEZKEE,199,12:5 - 7.

Nicola B, Duncan B, Gwen W, et al. Evaluation of
recombinant sporozoite antigen SPAG-1 as a vaccine
candidate against Theileria annulata by the use of
different delivery systems [J]. J Gen Virol, 1988,

(16]

(17]

(18]

(19]

(20]

(21]

[22]

69549 —559.

Michel C. Furunculosis of salmonids: vaccination
attempts in rainbow trout ( Salmo gairdneri) by
formalin-killed germs [J]. Ann Rech Vet, 1979,10
(1) :33 —40.

B2 RKSL, TRIRE % SR T ST R
HIBESE[T]. #grERlEE,2002,26(4) : 63 —66.
BRHE, 2 8, RSO IS BN B
BN REFRBEBRT]. BEAFR,
2006,13 (3):397 —402.

Tadokoro C E,Macedo M S, Ubrahamsohn I A, et
al. Saponin adjuvant primes for a dominant
interleukin-10 production to ovalbumin and to
Trypanosoma cruzi antigen[ J]. Immunology, 1996,
89(3) :368 —374.

Jenkins P G, Harris J. Enhanced enteric uptake of
human gamma globulin by Quil-A saponin in
Oreochromis mossambicus [ J] Fish & Shellfish
Immunol ,1991,1 ;279 —295.

® B AR, RFE, ¥ p-hemA-ISCOMs &
BB DR R [T]. BRI %],
2006,21(4) : 325 —329.

REAE, R OME BRI F B REREEL p-
hemA-ISCOMSs X 62 1) B W S B RUR [ T]. K™=
Z#4R ,2007,31(3) :374 —378.



310 K =¥ R 33 %

The preparation of ISCOMs with aerolysin from Aeromonas hydrophilla
and the immune efficiency in Anguilla anguilla

GONG Hui'?, LIN Tian-long”, ZHANG Xiao-pei*, LUO Tu-yan®,
WU Zong-fu?, SONG Tie-ying®, YANG Xian-le'
(1. Aquatic Pathogen Collection Center of the Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China;
2. Biotechnology Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350001, China;
3. Central Laboratory of Agricultural Sciences, Fuzhou 350001, China)

Abstract;In order to optimize the processes for the collection of ISCOMs, and find the immunity of
aerolysin and aerolysin ISCOMs. The aerolysin gene of Aeromonas hydrophila ZN1 was orientationally
inserted into the prokaryotic expression Vector pET32a( + ). The recombinant plasmid was transformed into
E. coli BL21(DE3). After being induced with 1mmol/L IPTG for 4h,the Trx-Aerolysin( Trx-AerA) fusion
protein was expressed with inclusion bodies from and up to 65. 5% in total recombined bacterial proteins.
After being centrifuged at 40 000 x g for 4 h, Trx-Aerolysin was divided into 5 groups for making ISCOMs ;
Group 1 was mixed with QuilA, Mega-10, lecithin, cholesterol, Group 2 was mixed with QuilA , Mega-10,
Group 3 was mixed with QuilA, lecithin, cholesterol, Group 4 was mixed with QuilA, Group 5 only
contained Trx-Aerolysin. All groups were centrifuged at 38 000 x g for 20 h, centrifugal sedimentation was
collected for analysis. After being analysed for protein concentration, SDS-PAGE and ultrastructure, the
results showed that the protein yield rate of the five groups was 10.46% , 7.23% , 3.17% , 1.82% , and
0.53% respectively. The protein yield rate of the five groups had significant difference( P <0.05) ,Mega-
10, lecithin, cholesterol improved the yield rate of ISCOMs. Next, eels were divided into 4 groups for
immunization. Group 1 was injected with Trx-AerA fusion protein ISCOMs, Group 2 was injected with Trx-
AerA fusion proteins, Group 3 was injected with Trx ISCOMs, and Group 4 was injected with Tris-Cl.
After 30d, the immune effects were evaluated , five eels were selected from each group for the detection of
the value of sera antibody while the others were challenged with Aeromonas hydrophilla ZN1. The results
showed that the RPS of the eels immunized with Trx-AerA ISCOMs, Trx ISCOMs, Trx-AerA was 83.3%
(13/15) ,50% (9/15) ,and 0(3/15) after being injected with 2. 0 x 10° CFU Aeromonas hydrophilla ZN1.
The values of sera antibody to aerolysin during the group immunized with Trx-AerA ISCOMs and the group
immunized with AerA were significantly higher than that of the group immunized with Trx ISCOMs(P <
0.05). These results suggested that the non-specific immune response might contribute greatly to eel
immunity except in the case of sera antibody.

Key words: Anguilla anguilla; Aeromonas hydrophilla; recombined aerolysin ( Trx-AerA ); ISCOMs;
immunity



