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premier 5.0 BT 1 VPAL1186 KR 51#1(F 1)
1.2 A FLEF
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Table1l. Primersused in this study
Name Oligonucleotide sequences (5'—3') Product size/bp
VPA1186-ORF-F ATGAACAAAGTAGCAATTGCAGTAGCAGCA 990
VPA1186-ORF-R TTATGGTTGAACCATCTCTTGGTATTCG
VPA1186-F CTAGGATCCGAAATGTATATCGGGGGCAA (BamH 1) 933
VPA1186-R TCTGAGCTCTGGTTGAACCATCTCTTGGT(Sac 1)
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—
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EH. W SWISS-MODEL il 4 i i — 2 4%
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Vibrio parahaemolyticus MAVP-Q (CP022472.1)
Vibrio parahaemolyticus MAVP-R (CP022553.2)
Vibrio parahaemolyticus ST631 (CP011885.1)
Vibrio parahaemolyticus FDAARGOS 191 (CP020428.2)
Vibrio parahaemolyticus R14 (CP028142.1)
Vibrio parahaemolyticus R13 (CP028343.1)
—— Vibrio parahaemolyticus S107-1 (CP028482.1)
8 L——— Vibrio parahaemolyticus SH112 (MN413200)
— Vibrio parahaemolyticus CDC-K4557 (CP006007.1)
14 “——— Vibrio parahaemolyticus 1682 (CP019060.1)
— Vibrio parahaemolyticus 20130629002501 (CP02

0035.1)

L Vibrio parahaemolyticus RIMD 2210633 (BA000032.2)

1. AAmMINE ompA EE%EERF5 Rt L
Figure 1. The phylogenetic tree of V. parahaemolyticus ompA gene sequences. The evolutionary distances were
calculated by MEGA-X software. Bootstrap values at nodes were calculated using 1000 replicates by Maximum
Composite Likelihood model. Numbers at branching points are bootstrap values. The GenBank accession numbers

are given in parentheses.
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HEMA, ZEARAEERE(E 4. TRk
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2.3 HisOmpA EH®ERIMIE T R &
HoA R A
B2 EIAMmINE OmpA BE M= RLEM %o A B I UEAT ELISA KGN, 45 SR % B
Figure 2. The 3D structure of V. parahaemolyticus S GE His-OmpA [fili% , HAM A% 1 : 50000
Omp#A protein. LI T Western blotting Kpilizh B4, il % Hobt
22 EHAFEFOREIMERN OmpA EAKFE.  ompA B RS, SHEUNGINEEN ., 2W
st BRI HisOmpA T 418 11 S Sk
Wit PCRAFAG AR A B, K/NER(E 3-A), [, 53 7E2) 33.8 kDa (S /MR H A4 TR 2 1)
Xof M B R 4 658 JBORE pET28a-ompA HEf7 AU Al 40.0 kDa (A& )b s HAH, M5
WerE, ERERMEE] 2 XKV HZ) 933 bp A1 PEXIRASMIE FAE N (BSA) A V(K 6), £
5900 bp M BE(E 3-B), HHMILR—5, Wy AMeESFESIUATE T R IR .

(A) bp M 1 2 @) bp M 1 2

15000 —
7500 —
5000 — < 5900 bp
1000 933 bp
750 1000 933 bp
500
250
250

100

B 3. F|EH K pET28a-0ompA BIHIE
Figure 3. Constrution of recombinant pET28a-ompA. A: PCR amplification of ompA (VPA1186) gene. Lane 1:
Negative control; lane 2: A 933bp fragment was amplified from SH112 genomic DNA using primers VPA1186-F
and VPA1186-R; M: DL2000. B: Identification of recombinant pET28a-ompA by dual-enzyme digestion. Lane 1:
Double digestion of the recombinant pET28a-ompA with BamH | and Sac I; lane 2: Double digestion of the
pET28a(+)vector with BamH | and Sac |; M: DL15000.
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[E 4. BL21%kix&EH) SDS-PAGE 247

Figure 4. SDS-PAGE andysis of HissOmpA expression
products. M: protein marker; lane 1. pET28a/BL21
before induced; lane 2: pET28a-ompA/BL21 before

induced; lane 3: pET28a-ompA/BL 21 induced by IPTG;

lane 4: The protein supernatant fluid of pET28a-ompA/
BL21 induced by IPTG; lane 5: The protein deposition
of pET28a-ompA/BL 21 induced by IPTG.

kDa M 1 2 3
170 — s
130 — s
100 — gt
70 — » ’

55 — ew——a

T --

35—
25—

<40.0kDa

15—

E 5. HisOmpA &t &E B/ SDS-PAGE 73 #f
Figure 5. SDS-PAGE anaysis of HissOmpA purification.
M: protein marker; lane 1: purified His-OmpA protein;
lane 2: supernatant of bacteria with IPTG induction;
lane 3: blank control (BSA).

2 BCA i, XHHREUY SO (1 UEF T
Mg, G55HFH, W 1.3651 mg/mL, FHR4l
f) SH112 bR BN PR ARt Bt SH112 Bk
ﬁﬁbﬂ%ﬁﬁé@miﬁﬂﬁﬁxﬂﬁ, A AR 17 R B
PEXTREIEAT ELISA Kl 440 M i L 1:1000
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Bl 6. OmpA ZEHH Western blotting 447

Figure 6. Western blotting analysis of OmpA protein.
M: Protein marker; lane 1: Purified expression protein
OmpA; lane 2: Total outer membrane protein of SH112
strain; lane 3: Whole-cell proteins from SH112 strain;
lane 4: Blank control (BSA).

WRER, 5 AN H N Y ODaso [E¥I KT

1.0, AR ifE R L% ODaso UME A 0.10 245 o E%

T 3K 1 His-OmpA 5 FH BERIBHLA ™ A 7

E/IR NS
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P 5 02:KIl, OLKI, O10:KIIl, O4KII Ifi
T AR MK (VP502, VP59, VP26 Fil VP6T)

RSN, SEGLINE . Q5 INE . K

RIS T TR A R A28 X (K 7), 2R

Y BT OmpA ZHTHAT B 1958 SR AR
S, AT TSR I ) e

25 HisOmpA & H &/ R R FBEBER NP2
R

SWRHENE , AATE AL N R s R K
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kDa M 1 2 3 4

170 —
130 — &
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40 ——
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15 — e
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7. ElAMmMINE A E IRl A 3N E £ W & 3R Western blotting £ &

Figure 7.

Identification of whole bacteria protein of V. parahaemolyticus stains and non-V. parahaemolyticus stains

by Western blotting. M: Protein markers; lane 1-9: Whole-cell proteins from V. parahaemolyticus srains: SH112, VVP502,
VP59, VP26, VP67, and non-V. parahaemolyticus stains:. V. cholerae, V. vulnificus, E. coli O157:H7 and S. enteritidis.

SH112

OmpA PBS
Antigens

B8 =%/ BRIARTAKKTER ELISA
Figure 8. ELISA detection of antibody levelsin mice
after immunization. At the 7th day after the third
immunity, the serum was collected to detect their titer
by ELISA with inactivated SH112 as the coating
antigen. **: P<0.01.

10d, 41/ IR SH112 15 B 2x107 CFU,
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Survival rate/%
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0 ! ! ! L L ! f f i i f )
0 2 4 6 8 1012 14 16 18 20 22 24
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Figure9. Survival curve of mice infected with SH112.
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Wi i) — AN FEAREE T, AT R i R SO R R
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FEMIER, R Rk 2T T R,
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IR 750 DA R A M 25 s DXy ) 5 i 50 7 ) 38 i 355 4
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0375 78 P B 5 ot 5 1 2 [ R AP P e i
TED R, ompA (VPA1186) KM 3iE |
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Expression and immunological characterization of the OmpA
protein from Vibrio parahaemolyticus strain SH112

Yalei Wang, Quan Wang, Xuerui Bai, Chuangnan Bie, Zhaoguo Chen, Xiangan Han',
We Jiang’
Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241, China

Abstract: [Objective] OmpA protein (VPA1186) of Vibrio parahaemolyticus SH112 stain plays an important role in
pathogenesis and can be a potential vaccine candidate against V. parahaemolyticus infection. We expressed and to
immunologically characterized OmpA protein from strain SH112. [M ethods] The ompA gene from strain SH112 was
amplified by PCR method and cloned into express vector. The coding protein was analyzed according to the
sequencing analysis. The protein was expressed in Escherichia coli BL21(DE3). The mouse anti-OmpA antiserums
were generated by immunization of |CR mice with the recombinant protein purified by Ni-NTA. The immunogenicity
and the specificity of OmpA were detected by Western blotting analysis. The vaccine protective efficacy of OmpA
was verified by animal challenge experiment. [Results] The 40 kDarecombinant protein His-OmpA was successfully
expressed. ELISA result shows that the titer of antiserum was above 1:50000. Moreover, Western blotting results
reveal s the antiserum reacted not only specifically with the purified His-OmpA protein but also with outer membrane
proteins and whole-cell proteins of V. parahaemolyticus, suggesting that the expressed protein remained the
immunogenicity of original OmpA protein. In addition, Western blotting result reveals that the antiserum reacted
specifically with about 36 kDa proteins from four other V. parahaemol yticus strains with major serotypesin domestic,
but not reacted with other non-V. parahaemolyticus strains, suggesting the antiserums have a high specificity and the
protein maybe a common protective antigen in different V. parahaemolyticus isolates. We further showed that OmpA
conferred protective effect as about 35% of mice survived V. parahaemolyticus infection. [Conclusion] Our findings
indicate that OmpA protein could play important roles in development of diagnostic test and may serve as candidate
vaccine against V. parahaemolyticus infection.
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