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HRP IgG Marker 16 TcpA
DNA Marker Takara ; pGEX-4T-1-tcpA/BL21 100
Y1 pg/mL Amp LB , 37 OD¢o0
Sepharose-4B 0.6, 1.0 mmol/L IPTG, 37 4 h,
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AACACAAATGGTGGAGT-3', P2: 5-CCAAAAT
CGCCTCCAATAATCC-3';

832 bp) Ve Y1 DNA
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pL, 25 mmol/L MgCl, 1.5 pL, 10 mmol/L dNTP
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TTAAAACAGC-3', BamH [ ;P4
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tcpA
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Xho I , T,DNA
pGEX-4T-1-tcpA, E.coli
BL21, PCR

12 000 r/min 15 min,
(100 mmol/L Tris-HCI. 2 mmol/L EDTA . 8 mol/L
v 25 mmol/L. MDTT, pHS.0),

30 min, 12 000 r/min 20 min,
Sepharose-4B ,
Bradford ,—20°C
1.7 TcpA Western blot
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30 > 1 pMD18-T-tcpA  PCR
+ (X+SD)
s TCpA 1. DNA Marker SDM22; 2. pMD-18T-tcpA ;
Ve Yl 3. pMD-18T-tcpA PCR
Fig.1 Electrophoresis identification of the pMD-18T-tcpA by
2 PCR and restriction endonucleases analysis
Lane 1: DNA Marker SDM22; Lane 2: pMD-18T-tcpA digested
with BamHI and Sall; Lane 3: amplified fragment of tcpA.
2.1 tcpA PCR
1, VeYl DNA 2.2 PGEX-4T-1-tcpA
, PCR 832 bp PCR , 817 bp
pMD18-T-tcpA BamHI / DNA ( 2 5) BamHI
sal [ : 2 2622bp 832 Xho :
bp : pMD18-T-tcpA 49 kb 817bp 2 DNA
VeYl tcpA ORF pGEX-4T-1 ( 2 2) tcpA (
675 bp, 224 (GenBank 2 5)
EU649677) Vc Y1 tcpA GenBank 2.3 TcpA
7 (H1 M794 E7946 3 R pGEX-4T-1-tcpA/BL2
N16961 SMI115 MO045 8585 ) , 1 47.0 kD ,
(26.0 kD GST + 21.0 kD TcpA)
, 99.6% ,
99.7% 98.7% 99.1 % R TcpA 26.0 kD GST
(1 SDS-PAGE TepA
£ 1 TRZEIIMEREE tcpA £ E ORF B EIR 4 L4
Tab.l Homlogy comparison of tcpA ORF of different V. cholerae strains
/% /% ORF /bp
strain nucleotide homology amino acide homology length of ORF
Ve Y1 strain isolated in Anhui 100.0 100.0 675
8585 reference strain 8585 99.7 99.0 675
E7946 reference strain E7946 99.7 99.1 675
H1 reference strain H1 99.7 99.1 675
MO045 reference strain M05 99.7 99.0 675
M794 reference strain M794 99.6 98.7 675
N16961 reference strain N16961 99.7 99.0 675
SM115 reference strain SM115 99.7 99.0 675
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4 : TepA
, 4mg /mL kD 1 2 3 kD
117 -
24 TcpA o5
Western blot , TcpA
48
Ve Y1 - _— -
,  47.0kD 1 : S
GST 26 ..
19
( 4, TepA
4  TcpA Western blot
1. :2.GST ;3. TepA
25 TcpA . ot
Fig.4 Western blot assay of TcpA fusion proteins
24 Lanel: protein molecular marker; Lane 2: GST tag protein;

bp

2000

1000
750

500
250
100

2 pGEX-4T-1-tcpA  PCR
1. DNA Marker SDM22; 2. pGEX-4T-1; 3. pGEX-4T-1-tCpA;
4. pGEX-4T-1-tcpA/BamHI+Xhol; 5. pGEX-4T-1-tcpA PCR
; 6. MarkerDL2,000.
Fig. 2 PCR and restriction enzyme digestion identification of
recombinant expression plasmid pGEX-4T-1- tcpA
Lane 1: DNA marke DM22; Lane 2: pGEX-4T-1; Lane 3: pGEX-
4T-1-tcpA; Lane 4: pGEX-4T-1-tcpA digested with BamHI and
Xhol; Lane 5: PCR products; Lane 6: DL2,000 marker.

kD 1 2 3 E 5 kD
117 S e
85 [ — - il =
e — —
4 .
260 —
3 pGEX-4T-1-tcpA SDS-PAGE
1. ;2. pGEX-4T-1/BL21; 3.
pGEX-4T-1/BL21; 4. pGEX-4T-1- tcpA/BL21;
5. pGEX-4T-1- tcpA/BL21.
Fig. 3 SDS-PAGE of pGEX-4T-1-tcpA expression in E. coli
BL21(DE3)

Lanel: protein molecular marker; Lane 2: uninduced

pGEX-4T-1-BL21; Lane 3: induced pGEX-4T-1-BL21; Lane 4:

uninduced pGEX-4T-1-tcpA-BL21; Lane 5: bacterial precipi-
tate of induced pGEX-4T-1-tcpA-BL21.

Lane 3: TcpA fusion protein

GST 1 16 1
4 5) 1 , TcpA
11, 4
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Fig. 5 Antibody titer of Ctenopharyngodon idellus serum at
day 24 after immunization determined by double immunodiffu-
sion test
(A) GST protein antigen in central well, serially diluted
anti-GST antibodies from 1:2 to1:64 in around wells;
(B)TcpA fusion protein antigen in central well, serially diluted
anti-TcpA antibodies from 1:2 to1:64 in around wells
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Tab. 2 RPS of experimental Ctenopharyngodon idellus immunized

/%

group total number death number relative percentage survival
immunized with TepA fusion protein
,GST . . . 15 15 0
immunized with GST-tag protein
control 15 15 0
&3 FRMMFEN Ve Y1 EHEFH HEp-2 RARRIS I
Tab. 3 Effect of different antisera on adhesion of Vc Y1 strain to HEp-2 cells
X +SD
group average adhesion bacterial numbers
TcpA treated with antisera against TcpA fusion protein 1.367+£0.890 *
GST treated with antisera against GST-tag protein 55.283+7.257°
treated with normal C. idellusp sera 56.200+5.821°
adhesion control 57.100+6.288 ¢
ta ¢ (P<0.01),b ¢ (P>0.05), a b (P>0.05).

Note: values with a and ¢ show significant different (P<0.01); values with b and ¢ show no difference(P>0.05), and values with a and b show
no difference(P>0.05).
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Expression and immune characteristics analysis of TcpA protein
of Vibrio cholerae

LU Jihu, LI Jinnian, CEN Junyu, LI Shidong, LI Guanqing
Animal Science and Technology College, Anhui Agricultural University, Hefei 230036, China

Abstract: Vibrio cholerae is a causative agent of mucous-sloughing disease and bacterial enteritis in fish, with
high morbidity and mortality. Toxin-coregulated pilus (TCP) is a major virulence factor of V. cholerae. As a major
structural protein of TCP, toxin-coregulated pilin A (TcpA) is potential candidate for diagnostic antigen and vac-
cine development. In this study, the tcpA gene was amplified by PCR from genomic DNA of the Y1 strain of Vi-
brio cholerae isolated from diseased grass carp (Ctenopharyngodon idellus). The tcpA gene was cloned into a
pMDI18-T vector and sequenced. The tcpA gene fragment containing the open reading frame (ORF) was then sub-
cloned into pGEX-4T-1 to construct expression plasmid pGEX-4T-1-tcpA. The recombinant fusion protein
(rGST-TcpA) was expressed by IPTG induction in E. coli for subsequent immunological characterization. Se-
quence analysis revealed that the ORF of the tcpA gene from the Y1 strain (GenBank accession no. EU649677) is
657 bp and encodes a protein of 224 amino acids. The gene is 99.6%-99.7% identical at the nucleotide level and
98.7%-99.1% identical at the protein level to seven tcpA sequences in GenBank, which suggested that the TcpA
protein is considerably conserved. SDS-PAGE analysis showed that the 47.0 kD rGST-TcpA fusion protein was
mainly expressed in inclusion bodies. Western blotting demonstrated that rtGST-TcpA could react specifically with
mouse antisera raised against the pilus protein of strain Y 1. The purified rGST-TcpA was used to immunize grass
carp (Ctenopharyngodon idellus). The titer of the antisera was 1:16, as determined by a double immunodiffusion
test, and it could significantly inhibit adherence of Y1 strain to HEp-2 cells in vitro. A relative percentage survival
(RPS) of 73.33% was found in immunized grass carp (Ctenopharyngodon idellus) suffering from Y1 strain chal-
lenge at day 25 after immunization. This study indicated that the rTcpA protein possess the same immunogenicity,
immunoreactivity, and protective efficacy as the natural pilus protein of V. cholerae.
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