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Immune effects of the eel after immersed with ISCOMs containing
recombinant B-hemA of Aeromonas hydrophila
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Abstract: The main objective of this work was to study the effect of 3-hemA-ISCOMs in eliciting eel immunity .
After immersed the eels with the different dose of vaccine , the resuls showed that: (1) B-hemA-ISCOMs
appeared as a typical cage-like structure with the size about 40 nm in diameter; (2) The T lymphocyte proliferation
of the fishes immunized with 3-hemA-ISCOMs was significantly higher than the groups without ISCOMs as
adjuvant( P <0.05); (3) The value of serum antibody during 8-hemA-ISCOMs groups is positively correlated
with the dose of the vaccine at the range from 30 mg+L ™' to 120 mg-L~"'. Furthermore, the serum antibody titer
of B-hemA-ISCOMs group was significantly higher than ISM1312 adjuvant group and adjuvant free group; (4)
The survival rates of 3-hemA-ISCOMs groups was correlated with the dose of the vaccine at the range from 30 mg-
L~'to 120 mg-L~"'; at the same dose, the survival rates of 3-hemA-ISCOMs groups was significantly higher than
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ISM1312 adjuvant group and adjuvant free group. The conclusions: 3-hemA-ISCOMs was able to elicit eel to

mount immunity when administered by immersion; the ISCOMs technology is suitable for developing immersion

vaccine .
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A,

ISCOMs REIE i K4 I 42 2 4T , 3 Fl TR B %
R o T IESE B S B RICR , TR R I S AT
RETH I A9 15 &1, FATTH. A B-hemA-ISCOMs 1E Ay
R R e R, I E T Rk A
2 i RN P AR R B K R R T, IR R A A
A 55 A AL S e Fp BOR SR BEFIR AR AR o
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1.1 ##

F ZE K F QuilA M B 3£ E Accurate
Chemical&Scientific Corporation 7%y # ( NO.

AP04991) ; Cell proliferation ELISA, Brdu (% K2
F]) ; ConA ( Sigma) ; ISM1312 ( Seppic) ; Mega-10 15
BAEFEAY TREAF;BKKAME TPS30 H #i
TERKFELRAEBEE; g MEER
AHTPS30HEM Hi ff B &l K2 F B4 B
pCDNA 3.0 1§ B Invitrogen A F] ; & Mg /K B U HE
BAMBEENMEHARHAZR B MRER
AHTPS30HEM ## A pCDNA 3.0 J&kL, 756 A T
B E. coli DH5a M EE T %, fiF 2 A PCB; & 5% 4%
F LT 40 M Y I F AR W B AR B R L B R A
7 TSB 35 329 ; RPTHB AN Ig A PR TEREHIIR TE2 5
SHI /K Bi ik A< 5 3 2 i 4, At 68 i 1 5 18 &
B RSB, g R E R 30 g

1.2 A&

mBEs K PCB WA ER T LB HBFE
ViR ,37 CTHEFE 24 h, KRB TE T, AT 10 mL
TSB #5558 ,37 THEFE, 24 ODsoofH 4 1.0 B, BL 5
mL 37T 500 mL TSB #5355 2% 55, 46 3 180 r
-min~"',20 h,37 Tk,

R IL = 4 R 10 000 r* min~ ' & .L» 30
min, ;X E3E, MAGRE R 60% BME,4 T
7,10 000 r+min~ "B .L> 30 min, IEVLIE, F PBS
(0.01 mol-L~'pH 7.2)E &, &, 4 h &
LR S ~6 R, WKBRET -20 TREE
P (s 1 77 7E T MOS0 = 4 ECPs )16),

EaLEAME Fi DU Series 7000 43 )%
Y& B 3T (Beckman ) ¥ B8 Bradford ¥l &, 7E K K
595 nm bW E AE, S BIRER A BEERQK
i

B-hemA-ISCOMs #5# & I )%
75 ¥ F B-hemA #il & ISCOMs. fiy 4% 4 B-hemA-
ISCOMs, [FI B ¥4 #547 A pCDNA 3.0 23 i b A T2
B E. coli DH5a Jd 4h 7= ¥y ffil B, ISCOMs, fiy 24 K
PC-ISCOMs.,

W AL B-hemA-ISCOMs  BUAFIUAE & 10
oL 4R, 2% BEBR Gh Y 8, 7€ JEM-1200EX H,
BLEWE,

B-hemA-ISCOMs % 7% X3 iz 68 o 4%
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30 g Ak, SR AE 40 LKA, IBE 22~ 24
T, BHHK 1/3. RELBHFREME 1R, R
AR %fE, s At , BAISE,1I5d 5%

WHRIEE, BRI 60 min, FH AEBEEH. =H
Xt EEZHFH 0.01 mol-L~' pH 7.2 KJ PBS %,

% 1 The p-hemA-ISCOMs %% 7 &
Tab.1 The scheme of B-hemA-ISCOMs immunotrial

AR group #7573, immunization routes FE % samples W concentration
1 B immersion 8-hemA-ISCOMs 120 mg-L~*
2 &l immersion 8-hemA-ISCOMs 60 mg-L~!
3 &l immersion 8-hemA-ISCOMs 30 mg-L~!
4 ¥l immersion PC-ISCOMs 120 mg-L~!
5 %l  immersion f-hemA ISM1312 120 mg-L™*
6 H: 5t injection B-hemA ISCOMs 60 pg-ind™!
7 B immersion 8-hemA 120 mg-L™~*
8 ZEEXH#  control PBS
S 4nHh C MmN X WEA(—RE 4 .
2 %5

d)% 1.4.5.7.8 HEHA I 4 BB, #1740
%% 4k i 5 , 3K % 2% A Brdu-ELISA ¥, #% B 357
SRR HT. BAETENT . TR AT, e
49 R U 4 Y, >R D O L 40 G 0 23 VAR 4 S A S 4
1640 BEFWES MW EREN 3x10° mL~', A
ConA AW E N 5 pg-mL™", A 96 fL1% & 40 g
W, &1L 100 pL, B mi e NPT, BiRE
HERBRFENZH. KT KW F A Roche 24
A RN SR IR UL BT e, BEE
FLA 1 mol-L™" HySO, 25 pL & 1 )W . FEEEX
1Y Microplate Reader(BioRad Mode 1550) EZHX OD,s,
fE.

Bl B S, 9% BT X B Ao ) 8% 6 e T ALK 30
FBH(—RE 4 ), EReERRA s HE4dA
FEPLIX 4 REEB4N, 2 B H KSR M, 4 B ILE T -
20 CUKFEGRAF# o ILVE DU AR I % 35 L B R H
e IR I B R AE , B LR A TPS30 M4 7= 4
(TPS30 ECPs) 3% 12 pg-mL™ (9% WKk E A ¥, 25
Exf R PBS 4%, 8L 50 pL,4 CTE®. —#
R G 98 B 11 9 (12100 B BE) , AL 50 Lo —Hi
A2 i % 1) DT AR W Tg 7Y B2 ST RE BT A (1:1 000
WR), Bl 50 pL. EEFRBLA N F i R HRP f5id
#) IgG(1:5 000 7 %), &L 50 pL, k¥ OPD,2
mol- L™ H,SO, & 1k & [, Fi & Bk {Y Microplate
Reader(BioRad Mode 1550) 5B ODsnm 1& .

HERY EH — )5 45 d HITHE, A
TPS30 JE FE Ik 7, B FE N 5x 10" mL~' (5
xLDsy) o ELME 1,

2.1 EHAEPCBHINTYHNEBRSE

F DU Series7000 43 't Jt & 11 (Beckman ) 3% F8
Bradford %l € 41 PCB M4 =Y EH & &
420 mg-mL~',
2.2 P-hemA-ISCOMs E 45

FMEME 2% BRM PO ERE T WE
#| ISCOMs 2 BT FE AR M A 4540 (B 1), 542
214 40 nm &£ .

s

BE 1 p-hemA-ISCOMs H 45
Fig.1 The picture of 3-hemA-ISCOMs

under electron microscope

2.3 SBEFAEBABRELRRER

YR 1.4.5.7.8 21 68 fi bk 12 40 ffo 5% 16 X5
gRME 2.8 2 Pin, 2HE50,1 M 4 Ak
BERTS57TM8H(P<0.05), K1 54HZ
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] & 5.7.8 HZ A LR EEHR .
2.4 B MF R AN NE

WEA (RRESE 44 d) /\ 20 58 5 1 75 L AR 8% A
Mk 3. & 3 Fin, & EZ450, 1 HlLE SRS
(ODysE)BER T 24534 (P<0.05),2 4l
HYIR ODWsHBEH T3 4(P<0.05),1 HINE
WA ODEEEEFTSHS 74H(P<0.05),

x2 HEBHAEELABER
Tab.2 The results of proliferation of lymphocyte

45 group 1 4 5 7 8
W% ODysofE

proliferation ~ 1.09+ 1.18+ 0.84% 0.87+ 0.81%
of lymphocyte  0.09°  0.05°  0.08®  0.07*  0.07°
(0D value)

W AFFRRERPE(P<0.05)
Notes : the different letters indicate significant differences( P <0.05)

ODs0 value

4 5 7 8

AR groups

K2 MEHRELAKRLSR
Fig.2 The results of the lymphocyte proliferation

25 aRGPRRER

ZYREHR 5% 10" mL~ ') TPS30 i & i 5 3
J& LB BN 48 h A EISET = &, EXE 1 AR
AHARTAZER, WFELER MR 4R

®3 RESBEHMFLEZMN

Tab.3 The serum antibody titers of immunized eels

AR group 1 2 3

4 5 6 7 8

[m- ?% OD495 {E

a
OD,; value of serum 0.90+0.16

0.63+0.2° 0.37+0.2° 0.31+0.08 0.2+0.08° 0.94:£0.39 0.41+0.17° 0.12+0.04

W ARFERREFEE(P<0.05)
Notes: the different letters indicate significant differences( P < 0.05)
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Fig.3 The serum antibody titers of immunized eels

%4 L TPS30 strain L HEREMPEER
Tab.4 The survival rates of the eels
post-challenge with TPS30 strain

H5 BERH G R FEE(D)
group no. challaged no. survival survival rate
1 6 2 33.3
2 6 1 16.7
3 7 0 0
4 10 0 0
5 9 0 0
6 6 4 66.7
7 6 1 16.7
8 6 0 0

3 Wit
B o BA B AE 5 LR B/, B R B
WA BFREARHFTREEMEMS. BN
Amend % ®1 FI 4 Ift ¥ 1 2 1 (BSA) 12 ¥ 4T 8 31F 52
T BSAREHABEKIIFRERE ETERENE
DR, BB ZNA TaXREEMTR,
Antipa %11 FF 68 I 0 A% S B0 MO T 1 R I S
KBRS £ 3R 78 AT . Crop ZOVF| I & 8 W ¥k
ol K T 8 T 41 KRR P R IR S, AR B T
RIFHEIEER . AL ERGRY E R E R
1T H LR A TR, B AN BT R A VR BE L2 e B I A
KA AERR ERS ERNFERESE, X
o PR 2 rP LI G 1 4 5 4 ) B £ P Ak e
BMEREBKIEBEFENBOREFZ
—, [F] B 0 2 AN [ O v B B AR Z R B R A § A8 X
TR AL R TR 5 KRBk
K45 R IR F Y, B-hemA-ISCOMs 2 i1 % % 7] i &
— BB REEAR Y TE 30 ~ 120 mg- L™ R E N, i
PRI K7 5 B v 19 I ¥k B2 IEAH 5%, 55 Nakanishi
DRI B M. ABFRIES T B9 i %8 it
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REAERB S AR ERPERES, XN T
FRIFANAREEEA THBRRHEL, &k
BT R R R R BAR, 5 R R ()
WEA K, BERESET A=A K G N & Tl
B2 UK B G o £ B SR DA K S 51K, S 07 2
MBFERRA — AT EL MR R R
BRI RRE SR B M R A E HRAR, W
RESHERPHRELRER, FEREBER
HIHBERY . ISCOMs £ AR K Z Hi R B4 15 F 48
BT AT RE

Quil A E—Fffk B A5, B RE 5 Hu R JH E
B ORHERE 4 AL R E 2 30 ~ 40 nm, £ B R
SERG B % 5 W 3 2 A ) (ISCOMs) 112 ISCOMs /]
AR A 25 B [ B4 30 B0 BT IR DA 5k B 45 24 9
HR BN, EeETTIEEIR 2 REURAR
JE B JSURLAR 4 B, {8 L B A R AR T R 1 1) e 0%
JEAES), 1SCOMSs iF T 38 i A i R A2 1R BB R,
I 8 [7] B 38 & A AR 28 oL 25 0 40 i A B 1) B IR
N, B & FP YR ) ISCOMs fT % 5 M Bk, Hak
M o B BT R B RO 10 A5 A B T BT A B
JEF) B 10 513

25 b iR , ISCOMs i i B ¥ S B AN AT 18
BRI BT ARZLM AN T WK 4R A B AL EE T, B
REVE S R, UESE T R A ISCOMSs i AR il #4512
WREAEHENITAE. # -2 BAHR
ISCOMs ) #l & T 20, Wit B 1 S & 19 O vk F 4
Wi, T R 2R, B E B ISCOMs 1 7= A= 6 158 o7 265 Y
WL, Bl 225 B R B S JR, AT 22 ISCOMs
W HBEE, 2 R H & A —F B T
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