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nicida subsp. masoucida (ASM) , 1 [R W™ A. sal-
monicida subsp. smithia FE R WA A. salmoni-
cida subsp. pectinolytica™ , Horf 23 37 F E 5| 2 1%
K ARSI s R A A AL T A8 H A I 2o
IR s AR B BTz 0 g VG L R R
o TG N2t REEBE R P VRS G a4 2 R
BEFRGH 0 IF HonT 5 O i SRR R R S R
Y, XoF e ] 10 248 77 5 Y 38 1™ A 28 BB R L R X R
] ¥ 7K £ 28 55 Ml 4 4 R T 4R 2 i R A A KA v
TE BB o DRI D320 1 Bl U B AR BF 58 i 5 T e . 78
75 5 10 805 3 By 1 T, DU B e BR Oy B A 5%
B B BORR Z 2 BT E PR Rl AT 3552 0F B A
RS E B IR B AR R 35 A R A T R A
st P P8 3% i SRR TR I 2 A ORI T
P F R IR R e i & AR B, 3k
] 23 =P I T 2 i Y B ) R 22 47 Ak T S B F 5T
W B, i L 3 B DA 2R AR K B G R O
IR BB AR SRAS — i B S AR 4 ) ABTE L AP TT
THT 75— 7 B B R85 X8 122 11 Ry 2 0 B0 AL 2
IR ABIE I LA B2 1A Sh 20 3 Tk HOR i i, ik &
B2 A VR B I BALAS 92 T B  B AZ 38 R R A

A YE B AEEOR B AN A J A T s v 5 1
T At A< TR e PR R B B A T B
BRI AR FB A B A SRR S R R 1 &
B TR 40 W 22 G0 A AT, 0 L B B ) AR OGN 5 R
FEAT T A A5 S P00 5 ek v 0 3 A
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RO SR = iR L VS ke AR N VA (757 & IS N e
TR LE O X 1 2 B VAR R R A E
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G0 18 HAT G5 DR AP ORI S M 2 1L S5 R 1B
REHAMER A C AT LUA RGFH T MR 7 A R 5
I I SRR Y S R R T BRI L BT R
Te) 52 ¥ 25 AT 5 07 308 A% e < B D T T B 5 % D) S
CIEs

%51 % (Hemolysin) f& — 28 B 3 136 P 1 &
15T, 2 5 M T 1 2 ) B 7 T B (Pilin) 1
0 TE I 4R G RN E A R R R E AR . R A
F T AN HIAAR S0 E 4 3R B e 7% B B T 1
TETERE I A SCEE AU LR AN B AR L T A KR8,
VLT 85 SAy BIF 5 0 G A6 00 JHG A 8 DR AP ORI 2 i LR
T S G 5 O A5 A L LB Oy £ 28 A4 R I B A7
H RO R R B S %,

1 MHE5RFE

1.1 #ay
L1 HHRAXEDN

B0 P A B AP T R H A BE A Aeromonas
salmonicida subsp. masoucida I 7R 4 ¥ 7K 35 4
9 0 T A S 06 5 DA R T ey B AR A
A AT 5 ) 19 e R A R (18 £ 2) em AR BT
(60 +5) g, 525 F F BR K B 9% 15 d, FR ALK IR A
a7+n»C,
1.1.2 & A FeFett

H 4 £k FH] & pDE2 Directional Expression
Kit Ver. 2 g F Jt 5t S B A4 Y BB BR 2 B DNA
R EGAF] & MiniBEST Bacteria Genomic DNA Ex-
traction Kit Ver. 3. 0. RNA #2 i 55 & MiniBEST
Universal RNA Extraction Kit, ;2 # 58] A& High
Capacity cDNA Reverse Transcription Kit,cDNA &
IR F £ High Capacity ¢cDNA Reverse Transcrip-
tion Kit Xt E H PCR i F SYBRO Premix Ex
Taq Mix ¥ F TaKaRa 23 Al 5 B H: % 52 i A5 10 19 5
P 1gG 1 PVDF g [ % & Merk Millipore ; #iT. %
PUKIG AL salmonicida L35 M A S5 5 2 il & 5 BUPL
i #8 TgM BTEREBLIARIY B Aquatic Diagnostics; %W
Be-B-D- At g 2= FLARE H W [ R A ) AR
FEPT 3 SDS-PAGE “F g ik5il g A 1l E TAEY T
FEAT PR A7
1.2 FHik
1.2.1 iR LEGNREEALLL A

K H ik 7 & TaKaRa MiniBEST Bacteria Ge-
nomic DNA Extraction Kit J5 ¥ 8 B fif: < 5 I 1
B DNAL RUBE R B4R AR HE Genbanke J5 % il
L TRV 1L 2R N T B R R R A B R S I 51 )
(D H YRR Y8455 3470 . 7 91 56 Uk T i
Je A 2 iR R PR R U e TSk A T Al Ak L R T
pDE2 Directional Expression Kit 43 5| # & pET28-
hly e pET28-Pln ik AR . I K 3 15 2 1A e Al 2 K
ZAMM(DHS0) . T A& RNE R LB WA 57
Berp SR OF B BT LB P Al s IR PR T R R AT
T7 Fl T7ter XL} FF Ho X 91, 6 5 51 1E 1 A 50 20
BRI Z S RIAFFE E. coli 418 (BL21,DE3) .
AT & RIREE R B I i . PR IBCER T v B AT
7% PCR Jf%F B T 7 AT U0 P Bk . s 2200 e 2
SE TEAf 08 FE P TR HT S5 P 3 - B- D- it AR ik e 2 2L
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(IPTG # AT S Rk, YL N2 EMZ A (GE) 43
MaifbEHBFE MR MEHEBEA . BaifLE AL
0.01 mol/L BYMiRih 2% sh ik (PBS.pH A 7. 2) &

B I DA Bradford Sl @ H W E Bk EHEZE 1
mg/mL %EA7#% M. FE, A H SDS-PAGE 43 # & 11
A Fk I alifb 4k
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Table 1 Amplification primer information of hemolysin and pilin gene
514 Primer J#31(5'-3") Sequence (5'-3") KB Length (bp) K Source
Hemolysin-F CACCGAAGACATAGGTGAACGCACCGATC
Hemolysin-R GTTGCCGGCCGGTGGCCCGAAGAT 1773 WP_005313060. 1
Pilin-F CACCATGAAGATGCGAGTTTGGG
Pilin-R TCACTTGCCCGCGGCATCCATG 204 WP_005312855. 1

1.2.2 F@RhFREHAE LR GG LIERENT

FIFH Western-blotting 43 ¥ 5 41 & [ A f 58 JR
PR, K R Ak S Y E 2 I R R AL R ik
17 SDS-PAGE., ¥ # %] PVDF . R 52 T &
404 1M A TR PBS 3P, 4°C B i,
PBST (% 0.05% Tween-20 1 PBS % ) W4 3 I
S5+ 4300 D e 8 K 5 ASML L e R A 6 1
(1:50) T 37°CHEHE 1 h, Yl JE A BT i 1gM
FTTRERIAR (1 2 50) T 37°CEHE 1 h, VeI n A B8
PR R B B 32 19 2E BT TgG (10 5 000) F 37CIEH
1 h, )5 % PVDF i & F NBT-BCIP k il ' &
o, DL R TR IR 20k R B IFHA IR
1.2.3 TUREFREARELEEOG LAEHRIP AR
) E

A b 08 B AL A 5 4 BRA 30 R A, B R
diftfF R EARNE EHAREEALHA 11
(W 2 WOIRA W B I 30 1) A%t A< B0 i T 4 7 0 i)
HERESER 1 1V VYIREJE, f 5 @ B
i, DL ST PBS FA 700 TR 2 VR VR by B P IR, B R IR
G 100 pL. HpE 6 FJG 4K 3 5 01 5 1 L 4
JE VPR N 5 X107 CFU/mLL A% fif: < 8 i 1 1
o, 4 RIS 100 pL, # 2 ML 21 d FHid ¢
WCHE e A BE T AE B L T 5 G 328 21 1 A X G 5 4
& (Relative Percentage Survival,RPS),
1.2.4 st EaE bt AL RER
B
1.2.4.1  fpye YodE U

W fele T S B MLy 4 2H L R 20 B AL 4
gt EARME EAREBEALHA 1
1 (W WHIRAY .PBS 53 [ 58 245 F S5 R BUR &
Jo s SR PE R FR AT, FE RIS 2.4,6 A, B4 B A
I AU 3 R £ ] A B I T FH T e S M B AR K R

I3 i JBORE 7 3Ky 8 e K BB I R 2 h S B
A4CHEKHT 4°CF 3000 g &0 15 min, B
- 20C R . R FE e e 6 Ji R S
i R ) o 6 AT I L kR 1. 2.3 . S 24
h, B2 HURE 6 20, 1T JC TR 59 71 85 R AEIF VI AL 0. 5
cm /NHYE TF RNA later 1 — 80°C IR, I T s 4H
K HE IR R AT
1.2.4.2 ELISA K It i 45 J& iy 4 5 M Bt 1k 7K 7
Ak

3 ) K5 0 4 A ot 25 R R 4 B B AR A kT 96 fL
B AR AR B FL 50 pg AT E R I H & 4% 4
MmiEFHEAR PBS W T 37°CE M 1 h,PBST W%
3G AT B 100 L 438 J5 AS [ Bk i) o5 e 45 14
W B 0% (1 0 100),37°CHEE 1 h, B MM E 34D
FA L YRR G IR I 100 pL BUA0HT 6 1gM 5 5
P& (1 0 50) 1 100 L B B R B broOC B9 2F PR
IgG (1 :5000), & 5&MH R 37°C,1 h, &G A
100 L. pNPP ) & (00 % i kO & 8 30 min, &
FLINMA 50 pL. 2 mol/L NaOH £ 11 ¥ , & T B hr %
(Tecan) 405 nm 4b3EHL OD {H. DL PBS s 41 i 7%
MR BT IR, WG A8 P/ N> 2 Bl 137 00 1M 375 i K
T8 AR Sy 25 BF TR] A58 10375 56 5 F 2801
1.2.4.3 2 PCR A I T 65 9 I 4 352 A G 3%
PR e iR 1

FIFH % 56 & £ PCR (RT-qPCR) £ 1l 4% 40 2 40
T B 7 R B SR B 7 S 24 b RIE R 9 Fh S RE A
RIEH FREDL . 9 P e tH N A% 18 (IL-
IO HANFE6UIL-6). M E 8(IL-8), T E
(TNFo) FEHLMELZGW Il « MHC- T ) . B2
PERRE 1 M HEBE (IgM) T Ik B 40 52 1k o 4
(TCRa) .\ T #iffs CD4 53+ F1 CDS8 43+ LA ) N 2 2
K 18S rRNA W5l W fF B %k 2 prox., #lH
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MiniBEST Universal RNA Extraction Kit, 3¢ B fi§
JELARE 2 21 1) 20 RNA, YL High Capacity ¢cDNA Re-
verse Transcription Kit 2 I8 B 45 [ 5% 55 & 1% cD-
NA #—4E, qPCR RN £ SYBRO Premix Ex
F2 WREEPCRFHASIYER

Table 2 Primer information used in RT-qPCR

Taq Mix, X W 7E CFX96™ 294 % & & PCR &40
(Bio rad, USA) HifF AT, LAAS e 5 21 035 i ML 0 A4 &
YERS IR H R 272 i & LR AE R )5 24 h
A FE G R 315 L

519 Primer F%1(5'-3") Sequence (5'-3") KJF Length (bp) F PR Source
18s rRNA-F GTGTTTTCAGGAAGCCTACCCA

18s rRNA-R TCCAGTCTTTTCCCTTCTTTGC 139 XM021588520
IL-1B8-F CGTCCCCATTGAGACTGAAGC

IL-18-R TCTGTAGAAAAGGAAACGCACCA 178 NMO001124347
IL-6-F GGGAGAAAATGATCAAGATGCTCGT

IL-6-R GCAGACATGCCTCCTTGTTGG 131 DQ866150
IL-8-F CCTTGTCGTTGTGCTCCTGG

I1.-8-R GAGGGAACATCTCCACCTTCTTAA 143 NMO001124362
TNFa-F AGGTTGGCTATGGAGGCTGTG

TNFa-R CGGCAATCTGCTTCAATGTATG 179 NMO001124357
TCR-F ACAAGGGCGACGTTAATAATCTACA

TCR-R CGCAGTCAGCAAGGCACAGT 224 U50991
CD4-F TGACGGCAGCCTGACAGTAAT

CD4-R GCCTCCCTGGATGCTCTTCT 247 AY973030
CD8-F AACAACCACGACGACTACACCA

CD8-R TGAGGAGGAAGAGGAAGCCAC 158 AF178055
MHC-1-F CAGCCGCCAACAACATCAG

MHC-1-R TGGTATTCGTCCATCTTGGTCTC 146 DQ246664
IgM-F CTTCCTTCGCCTGCTTTGC

IgM-R ACTCTGAGATAGCTGGTTGTGCTG 169 S63348

1.2.5 #3EH»H7

iz Hl SPSS &K #4704 43 M1 (Version 20. 0,
IBMD) , 3 3 B R 28 7 22 3 B CANOV A 43 A7 22 =7 kL
S 25 B LE Y £ bR UE TR (Mean £ SEMD &R, 7F
FRAAEIE L # P<<0. 05, MDA A AA 7 i PR 25 5

2 HRESH
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By PR 0 AL salmonicida VI E M L&
I3 P 0 i3 A Rk 4Kk pET28, /3 T pET28-hly
J pET28-Pln ik #H K, @ id b 2 E. coli BL21
(DE3) , e A i i $R 15 31k TRETR 45 4 ¥k . @3t IPTG
WS RIL A RAF T 150 70,10 kDa 19 H 1)
A SEIR S TR R/MATE, K8 T RMZE
aifb e KA T Al R E A IR M E A EE A

(E 1.3kGE 1.2) . il ] F R s,
22 BEARMEMNEATREEANRRREEST
ST R 2 Fh 248 R e R R West-
ern-blotting SZHG 4 H7 1  £H 4% 1L 28 RN B 4 B AR 1
ST HT ASM I3 A9 SN 5 45 % 2 B0 ) 4% A i 6 bt
IiE ASM LI AT 5 w9 A o 21 8 1 & AR BH A R (A
1.9k 3.4), VLA X B Rl 41 26 B A B4 A9 fa 0
JEPE 0 S B S BE AR RIS T A G 0 7 AR R R
ik,
2.3 EHARMENEAFREEANRRARIPURI
BOMH
T e BRI 45 R WoR  FEEE G 4 d PBS X ]
HARTFRIE T FE T 26 7E WG ) Y Vsl T iy, R AHSE
TRT 16 d K8 e i 96 %, 1M G 3 4 5 ) B 41 A L
W RB HEE EHEARNRE EHEEEAK
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P11 (W WOIRG Y B KE 2 W R r &
K ERFET- RS 5 Ry 347,60 % .24 % A1 20 % , Hoxf
W89 A X G g% AR B 8 i Dl 64620, 37.50 .
75. 0% FN 79. 2% (I 2) , v o 21 5 1 28 %) 0 6 11
PP R S TEARERA WA RA LR
A8 T S 1Y) 5 28 AR A R S

M 1 2 3 4
116 kDa —

66.2 kDa — —Hemolysin
45 kDa—

35kDa—
25kDa—

18.4 kDa —

14.4 kDa—
a B Pilin

M: 4 BT Marker; 1. 26 A9 A 102K 5 2. 2l i F 40
WEBE M ;3 M B K 3% ASM L% 5 B 4 1L 1Y &R 45
Q54 U B HT KTE ASM LT 5 T 20 B B AR Y SR 4 R

M: Marker; 1: Recombinant hemolysin; 2: Recombinant
pilin;3: Western blotting of recombinant hemolysin with rain-
bow trout anti-A. salmonicida antibodies;4:Western blotting
of recombinant pilin with rainbow trout anti-A. salmonicida
antibodies

B 1 gifery B4 IR E 4 E & A1) SDS-PAGE
I Western-blotting FT Ji ¥4 43 #7

Fig.1 SDS-PAGE and Western-blotting antigenic analy-

sis of purified recombinant hemolysin and recombinant pilin

100 —O0—PBS
o | —* Pilin 0000
= —A—Hemolysin /O/O{,/o
z —3>»—Hemolysin-Pilin /O
5 8071——rFkC
5 /
g / RPS37.5%
o 60 f
Z
= /
E 401 d RPS 64.6%
= /
% R_I;S 75.0%
41207
g’ > © RPS 79.2%
&
Bk 01

(I) é Kll I6 ;3 1I0 1I2 114 1I6 ll8 2IO 2IZ
I # J5 K EDays after challeng (d)
Bl 2 AS[R] G5 4T o 0 47 % il A< B i AT JR o 1Y A 32 IR
R

Fig. 2 Immune protective effects of different immuniza-

tion groups on rainbow trout against A. salmonicida infection
2.4 ELISA &Ml EEHFFEREKEE
ELISA 458 /% . 55 PBS X 41 AH L, 5 41 % 1

2 E 2H 1 B A A S e 2 L B BE AT RO B T
A PUR BRSO OK S TR R 2 J8 W R
S PEBUA KT 1 8 35 8 TR R (P >>0. 05) . HK P
TEGLBEIG 6 Jil N2 W T i s ALV IR M 4L B 2R
PG G e 2H T B0 P T A R e N B
FURF S PE UK - TR S 2 5 6 T At 52 3 i 32 ¥ T
S P E A N B EAUAKF S EARE
A S G e AN A 7 S 3 22 S A (R LR
IR 7N N T A = Rl IR 1N L R Lo
(B3,

0.6

__1IpBS

[ Jpilin

0.5 IElHemolysin
[l HLemolysin-Pilin

(@ BAWHEHEEA

Pilin on the peridium

W S O D5

0% )5 [ Bt Weeks after vaccination (w)

0.6

__1PBs (b) B0 e i1 3%

[ rilin Hemolysin on the peridium
0.5 I Hemolysin .

[l Hemolysin-Pilin

% J5 JE $Weeks after vaccination (w)
AN TR B A i AR A IR A7 A b 3 1 2% 53 (P <0. 05)
Different letters indicate significant differences between
groups (P<C0.05)
P 3 A TR] By 20 AT 0l v b o S P BT A KT A AR A 20
Fig. 3

Variations of serum specific antibody levels in
rainbow trout of different immunization groups
2.5 ERARMEMEAREERFSNENREHE
KERREHFNE

POLRE R PCR ISR Bk 3 e 4l 11 -
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6.1L-8. TCR & CD4 3 A () % ik /KF & F PBS
X HR 20, JHG v o 4 i ol 2K R 4 A R AR L s A
IL-6.CD4A MHC- I }t IgM H:H £k KT B E =T
Hi gl Db kM EA W EEARELAS IL-6
FIL-8 HE R GR KV 10 2 s T H AR IR e
(K4,

"1 rilin
™ Hemolysin

| - Hemolysin-Pilin

G 58 ik TR AH A b B
Relative expression of immune genes
(8] w + w [*)}

—_
'

IL-13 [L-6 [L-8 TNF-a TCR CD4 CD8 MHC-I [gM
* (UKL IKKT 8 7 T PBS X 41 (P <C0.05), A
FHRESREHAANKEIKPFEEREEZS (P
0. 05) . K- He 2k Fon 1 PBS X MR 4 4% 3 PRI 1% 3R 35 K P e
M1
* means the expression levels were significantly higher

than PBS group (P<C0. 05) ,different letters above the bar re-

present significant difference among different immunization
groups (P <C0.05) at same time point, the level baseline
means that the expression level of each gene in the PBS con-
trol group is set to 1

B4 R Ia] S 4 7E A BE R IR TR R S 24 b I9UDE G0k
i BN E SN R

Fig. 4 Expression of immune-related genes in spleen 24
h after the challenge of A. salmonicida in different immuniza-

tion groups
3 g

A H T YT A O R S B — R A A
Xof S EE R AR PO A R SR AR U, HLRA e
TERIE /N B R B OB B B T 5T T E T 1) 2
R A A R S T S A ) 1 A A OG
D 4560z T B 1) 8 2 B R T 9 0 1k B AT S e 1R
PRI A e e B bR B L 8 S B A7 8 B F A Y
B AR ART B, IR R B AR X
A I8 2% 2 AR [T A i K DA L 0 M T 5 K Bl )
B IR AR T O L B — R A B e TR A L
SR T RN AP R 7SI B A A e 0 DT L AR RO

TR AR SR ENAGEE A wERE TS
R B 3 AF DG 0 1M 28 8 11 R IR B AR P 3 e e g AR
PR B0 B T ) e e AR ) o AL I
AR BB R R8O, el S a4
A R ST K ST . W I R R DR R B 1 FE 2R
s e B BU RS EARE ) 08 TN O e
65 2000 B 5 1% 3 85 P & A AR T 2T 400 A 24
fift . [R] i RE 0% 51 R R B S A9 40 B e B RN AR TR e
e SRR GE AR AL o BE SR R e D
2 g KRR T A I 2 B 1t R fa R  E E
(R G E A PP R L 5 A, R I L B Bk Y R A
B E E AR P e AW Re S S Ak A 70 %
PEMRAP R, e R TE 28 d S I PO SH s ik
104096, DA 125 5 1y e B, 5% <00 T IR I
B EL A RO B S R L T S A A R A R Y
AT B 38 7 255 R G R AR AP SR L 2 IV A7 88 ¥ F K 1Y
HEREYRZ —.

GBS HE T ER T A oy B — Bl G g A A A DA
TS 7o 50 A 8 R o T B A LA — S MR R 4 7 AR
FEH A B AR P ROR Y . BB A N T R T R B
JE, 2 5 40 B 0Ok B e A 5 B0 A A e
PR AR 5 ) R A% B AP T T 4 R R
W68 J o BB A ASSORI  fa A  A A  E  2 L  B HE
AT — 58 W 8 S L TR i g i St iR P e — 2
o BE DRI AR 33X 5 1T A DG W8 7K BRI TR T B B
BOFFEARAL S B X e E A AR L R U A B
FE BRI P ORI AR, ARIFFEIE L, L
FARMEBEAS TR MR RA ARG, kST
o AR 7 A B R KT G DR BRI L DL SR KA
W E R R hi R R EAE B EAEA —EE
FURONE . AT AT 9E R L B B R A AT S Toll A 52
AR 53 % L DT 52 0 AL A G0 88 17 285 K P, AS B
FEBYEAWEE S EAE MR L gen, A
AUAT 35 5 77 A A v T A K T I B R AR L L -
6.CD4 . MHC- Il %2 A~2 15 R AE i W A be i ik 2 19
Ao 8 AR OG5 R 3R Tk K b I 3 i T A e e 4 L &5
& W LA 28 18 B B T A RCER T I PR BE ARG B g
BOCR R AR R M EAEAICR 111
o9 HEA T IR A g L oK BE E— 25 A b K TR) C G A 9T
DARRAS T A A B AR 0 AR X AR A R — 25
5%

4 iR
AR BB R A A B I A 2L 9 a0 AR X AT
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Study on the Immune Protective Effects of Recombinant Hemo-
lysin and Pilin Against Aeromonas salmonicida

LI Le,DIAO Jing, YU Xiaoqing, WANG Xiaolu, WANG Youhong, YE Haibin, WU Haiyi

(Shandong Key Laboratory of Disease Control in Mariculture, Marine Science Research Institute of Shandong Province, Qingdao,
Shandong,266104 ,China)

Abstract:In order to explore the potential of hemolysin and pilin of Aeromonas salmonicida to be used as
subunit vaccine candidate antigens, this study focused on the previously isolated A. salmonicida subsp. ma-
soucida (ASM) ,using the prokaryotic expression system to recombine and express them separately,and to
detect the immune protection effect and induced immune response characteristics after immunizing rainbow
trout. Western-blotting results showed that the anti-ASM whole bacteria serum of rainbow trout could react
with the recombinant hemolysin (+tH) and recombinant pilin (rP),indicating that it had good immunogenici-
ty. The results of immune protection experiments showed that the relative percentage survival (RPS) of re-
combinant hemolysin, pilin,and mixture of hemolysin and pilin on rainbow trout were 64. 6% ,37. 5% ,and
75. 0% ,respectively. ELISA test found that immunization with rH and rP alone and the combined immuniza-
tion of the two could effectively induce rainbow trout to produce specific antibodies against each antigen. And
after 2 weeks of immunization,the specific antibody level was significantly higher than that of control group
(P>>0.05). Among them,the level of anti-rH antibodies in the serum of rainbow trout in the mixed immuni-
zation group was significantly higher than that in the recombinant hemolysin alone immunization group, but
the level of anti-recombinant pilin protein induced by it was not significantly different from that in the recom-
binant pilin alone immunization group. Meanwhile, RT-qPCR detection results showed that the expression
levels of IL-6,1L.-8, TCR and CD4 genes in the three immunization groups were significantly higher than
that in the PBS control group. Among them,the expression levels of IL-6,CD4 ,MHC-1[ and IgM genes in
the group immunized with recombinant hemolysin and recombinant pilin were significantly higher than those
in other immunization groups. These results demonstrate that rH has a better immune protection effect on
rainbow trout,and suggests that the pilus protein has the potential value of developing as an adjuvant mole-
cule. This result provides an important reference for the development and application of the subunit vaccine of
A. salmonicida.

Key words: Aeromonas salmonicida , recombinant expression, hemolysin, pilin, immune protection, rainbow

trout
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