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1.2 TSB , 30C 15h 3 mL
TPS-30 ( Ependoff ddH,0
; pET-32a(+)(Novagen), E. coli ; 50 uL ddH,O0 50 pL TZ
DHj5a, E. coli BL21 (DE3) (Novagen) (4% TritonX-100, 5.0 mg/mL NaNj, 25 mmol/L
pH8.0 Tris-HCI ), —20C 30min;
1.3 10min; 10min; 5000 r/min Smin,
Pfu DNA T4DNA  _40°C
DNA Marker TaKaRa 1.5 Spe Hly
; GenBank
; PCR Spe (CP000462) Hly (CP000462) ,
Axygen ; Montanide ISA763A SignalP 3.0 )
Primer Premier
(D pET32a(+)
14 DNA , 5!
TPS-30 ( D
*1 EERERENGY
Tab. 1 Primers for the expression of fusion gene
Primer Sequence Enzyme
AHSpe-up TAAAAGCTTATGGACGACGACGACAAGGAGAGTTGCACCCCATTGACCGGC Hind 111
AHSpe-dn AATCTCGAGTCATGAGCGGGTGGCATCGTGGCCGATCACCCGCAGGGAC Xho 1
AHHly-up TAAGATATCATGGAGCCCGTCTATCCAGACCAGCT EcoR V
AHHly-dn TATAAGCTTCGGGCCTTGATTGGCAACTGGCGT Hind 111
_— EcoR V SignalP 3.0
v / Hly Gene e - Spe  PCR Hly  PCR
Spe Gene Yhol , Spe/(Hind 1I+Xho 1)
Hly/(EcoR V+Hind 1II) s Hly
pET32a-Spe-Hiy
9110 bp e Xho 1 , Spe/(Hind
M+Xho 1)  pET32a(+)/(Hind 1+Xho I) ,
pET32a-Spe pET32a-Spe s
Ori pET32a-Spe/(EcoR V+Hind TII) HIy/(EcoR
X DET328-Spe-Hiy V+Hind I1I) T4 DNA
Fig. 1 Construction of recombinant plasmid pET32a-Spe-Hly ; DH5a ,
PCR ,  TPS-30 ; pET32a-Spe-Hly
Spe Hly PCR 195°C E. coli BL21(DE3),
3min; 94°C 40s, 47°C 40s, 72°C 110s, 30 5 mL Amp (100 pg/mL) LB ,
72°C 10min PCR , 1:100 LB (
Ampl100 pg/mL LB) , 37C Ao
1.6 0.5—0.8, 1 mL ,
NCBI (http://www.ncbi.nlm.nih.gov/ IPTG 0.2 mmol/L ,

BLAST/), ,
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1.8 SDS-PAGE

, 10%

SDS-PAGE ,
R250 45min
1.9 Spe-Hly
[12] , Bradford

Hly-Spe (0.08
mg/fish) Spe (0.08
mg/fish) TPS-30 (1x10° CFU/mL,
0.2 mL) BSK-10 (1x10° CFU/mL,
02mL) PBS ,
0.2%, 28 24h, ,
3 , PBS
S Montanide ISA763A
4 (28d) , 0.2 mL

2x10*CFU/mL (50 LDs,, TPS-30 LDs, 10°*

CFU/fish, BSK-10
14d,

LDs

(RPS) [13]
RPS(%) (1- /
1.10

7 , ELISA

Hly-Spe Spe
s 5 pg/mL, 100 pL/

PBS 1x10° CFU/mL, 100 pL/
; TPS-30
96 )

s 1:8,

100 uL PBS
[14](

s 12
IgM
s 1:500), HRP
IgG( 1:1000), 550
492 nm (P)
oD - oD ,
oD - oD , >2.1

E

2.1 Spe Hly
Spe Hly

10°° CFU/fish)!'! |

)x100%

10min

(BIO-RAD)

(V)

>

b

, AHSpe AHHly, TPS-30
, PCR 1839bp 1437 bp
NCBI BLASTN ,
Spe Hly ORF |,
FJ403392  FJ380998,
600 470 , 66 kD
51.7kD
2.2
7966
, TPS-30  Spe ORF 3’
1555—1611 , Spe ORF
1616 1846 , Spe
ORF 1726 TPS-30  Hly
, 92
101
, TPS-30
Spe
98%,
93% 88% Spe
, TPS-30
Hly
99%, 98%,
Hly
Hly
2.3 pET32a-Spe-Hly
pET32a(+) )
(2
2.4
, Hly-(Linker)-Spe
( 3)
25

10% SDS-PAGE

E)

R-250
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Spe-Hly  Spe 130 kD 78 kD
( 4, IPTG
BL21(DE3)/pET32a-Spe-Hly s
IPTG lh , bp
3h 4h 10000
’ 8000
BL21(DE3)/pET32a-Spe 4h , Spe 6000
5000
50% s 4000
3000
Spe 2500
2000
Hly R BL21 1500
(DE3) 5 1000
2.6
14d
, 4—9d,
Spe-HI Spe
Pty P . 2 pET32a-Spe-Hly
TPS-30 BSK-10 65% Fig. 2 The results of restriction enzyme digestion of recombinant
, plasmid pET32a-Spe-Hly
1. 1 kb DNA maker; 2. Xho I; 3. Bgl 1l/Bpul102 1; 4. Hind 111; 5, 6.
( 2 Xho 1/Hind TIT

ATC ATG GAG CCC GTC TAT CCA...Hlv gene.. AGC CTG AGC GTG ACG CCA GTT GCC AAT CAA

I M E PV Y P S L S v T P V. A N Q
GGC CCG AAGCTT ATG GAC GAC GACGACAAGGAG AGT .. .Spe gene... GACTGG AGG TGA
G P K L M D D D D K E S D W R -

3 Hly-(Linker)-Spe

Fig. 3 Nucleotide sequence and deduced amino acid sequence of fusion gene of Hly-(Linker)-Spe

®2 REWSEHRIPRE

Tab.2 The RPS of experimental animal immunized by vaccine

Group Strain Total number Death number Mortality RPS
_ Hib-Spe TPS-30 30 5 16.7% 81.4%
Fusion protein of Hly-Spe
. Spe TPS-30 30 9 30% 66.7%
Fusion protein of Spe
TPS-30 TPS-30 30 8 26.7% 70.3%
FKC of TPS-30
Control group-1 TPS-30 30 27 90% /
_ Hb-Spe BSK-10 30 7 23.3% 73.1%
Fusion protein of Hly-Spe
. Spe BSK-10 30 9 30% 65.4%
Fusion protein of Spe
BSK-10 BSK-10 30 6 20% 76.9%
FKC of BSK-10
Control group-2 BSK-10 30 26 86.7% /
2.7 BSK-10 1—4
s , 7
« 95, Spe-Hly  Spe , Log, 8.0
g

, TPS-30
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4 pET32a-Spe-Hly  pET32a-Spe SDS-PAGE
Fig. 4 SDS-PAGE analysis of BL21(DE3) with pET32a-Spe-Hly
and pET32a-Spe
M. Maker; 1 2 3 4.BL21(DE3) /pET32a-Spe-Hly
0 1 3 4h;5 6.BL21(DE3) /pET32a-Spe 0 4h
Lane M. Protein standard molecular weight marker; 1, 2, 3, 4.
BL21(DE3) /pET32a-Spe-Hly induced by IPTG for 0, 1,3, 4h; 5, 6.
BL21(DE3) /pET32a-Spe induced by IPTG for 0, 4h

o Spe-Hly
@ Spe

m TPS-30

m BSK-10
= control

1 2 3 4 5 6 7
T T ] Weeks after vaccinated

it Antibody titer (Log,)

5 1—7 ELISA

Fig. 5 Specific antibody titers by ELISA in Carassius auratus
gibelio sera at the 1* to 7™ week after vaccination with different
vaccines.
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[1—3]
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3.2
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66.7%, BSK-10
73.1%  65.4% Spe  Hly
Spe
, Spe-Hly
0:9
TPS-30 Spe
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FUSION EXPRESSION OF SPE GENE WITH HLY GENE OF AEROMONAS
HYDROPHILA STRAIN TPS-30 IN ESCHERICHIA COLI

PAN Xiao-Yi, HAO Gui-Jie, YAO Jia-Yun, XU Yang, YIN Wen-Lin and SHEN Jin-Yu
(Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

Abstract: Serine protease (Spe) and hemolysin (Hly) are important pathogenic factors and protective antigens of Aero-
monas hydrophila. The pathogen A. hydrophila TPS-30 strain was assigned to serogroup O: 9 of the Sakazaki and Shi-
mada (National Institutes of Health) scheme, which caused hemorrhagic septicemia in Jiangsu Province. In this study,
two pairs of primers were designed and synthesized according to the sequence of gene Spe and Hly. The Spe and Hly
DNA fragments were amplified by PCR Spe from 4. hydrophila TPS-30 genomic DNA respectively. The subsequent
sequence analysis revealed the Spe gene of TPS-30 has an open reading frame of 1800 bp encoding a 600 amino-acid
protein with a molecular weight of 66.6 kD, the Hly gene of TPS-30 has an open reading frame of 1410 bp encoding a
470 amino-acid protein with a molecular weight of 51.7 kD. Gene Spe and Hly were fused and cloned into expression
vector pET32a (+) at the site of polyclone resulting to recombinant vector pET32a-Spe-Hly, gene Hly lying in 5' end and
gene Spe in 3' end. The expression vector pET32a-Spe-Hly were transformed into Escherichia coli BL21 (DE3). After
engineered, E. coli were incubated in LB medium at 37 ‘C for 18h, 1% inoculums volume were transferred into LB me-
dium to incubate. When A¢, reached 0.5, engineered E. coli were induced by the isopropyl-p-D-thiogalactopyranoside
(IPTG) at ultimate concentration 0.2 mmol/L with 4h. Fusion protein (Hly-Spe) was expressed. The molecular weight of
the fusion engineered protein was about 130 kD, which was identified by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE). The results showed that Spe-Hly fusion protein expression vector pET32a-Spe-HIly was
constructed successfully and the Spe-Hly fusion protein was highly expressed in recombinant strain BL21(DE3)
(pET32a-Spe-Hly). To test the effectiveness of the recombinant Spe-Hly as a vaccine, Carassius auratus gibelio were
immunised with the recombinant Spe-Hly and then challenged with different bacterial strains. The immune fish were
significantly protected from challenges by the homologous strain (4. hydrophila TPS-30) and one serologically different
strain (4. hydrophila BSK-10), giving RPS values of 81.4% and 73.1%, respectively, as compared with the control
groups (injected with Montanide ISA763A and PBS). All these findings suggest that this recombinant Spe-Hly has the
potential to be developed into an effective vaccine in fish against the infections of A. hydrophila.

Key words: deromonas hydrophila; Serine protease gene; Hemolysin gene; Fusion expression



