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Co-expression of PPV VP2 and LTB on the Surface
of Lactobacillus casei

WANG Xiang-Qing OU Di REN An-Qi GE Jun-Wei QIAO Xin-Yuan
TANG Li-Jie LI Yi-Jing"

(Department of \eterinary Medicine, Northeast Agriculture University, Harbin, Heilongjiang 150030, China)

Abstract: Lactobacillus casei was selected as an antigen delivery vehicle for the development of oral vac-
cine to express recombinant LTB and porcine parvovirus (PPV) VP2 protein. The fusion protein gene en-
coding PPV VP2 protein and LTB, was cloned into the surface expression vector pPG, and then the recom-
binant expression vector pPG-VP2-LTB was electrotransformed into Lactobacillus casei 393, generating re-
combinant strain pPG-VP2-LTB/L. casei 393. After induced by 2% Lactose in MRS broth, an about 78 kD
protein was detected in the recombinant Lactobacillus casei by SDS-PAGE. The result of Western blot indi-
cated that the protein possessed the antigenic specificity same as the native virus protein. The result of the
whole bacteria cell ELISA indicated that the LTB protein was expressed at the same time. The results of in-
direct immunofluorescence test and immuno-gold electron microscopy showed that the interest protein was
expressed on the surface of L. casei 393. The results provide potential for the development of lactic acid
bacteria oral vaccine of PPV, which used LTB as mucosal adjuvant.
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(Porcine parvovirus, PPV) LTB
T4 DNA
, NEB (Cm)
s ; MRS
( , (HAuCl4-3H,0) Sigma
(21 JM109 pMDI18-T Simple
PPV
, VP2 , 1.1.3 3|4 Pl BamH I ,
(4] P2 Xhol , VP2
VP2 LTl Sal I , LT2
, VP2 Xho 1 , LTB CX1
; CX2 VP2 LTB ,
) 750 bp, :

; P1: 5-ACGGGATCCTATGAAACACAAAG-3' (BamH I);
[3.61, P2: 5'-CGGCTCGAGGTATAATTTTCTTGG-3' (Xho I)

LT1: 5-GGGGTCGACGGCGGTGGCAGCATGAATA
AAGTAAAATGTTAT-3' (Sal I)
LT2: 5-GGGCTCGAGCTAGTTTTCCATACTGATTG
CCGCA -3’ (Xho T)

, CX1: 5-GGGGTCGACTGGGATAAAGAACTTGATA
C-3'
CX2: 5'-GGGCTCGAGGTAGTTTTCCATACTGATTG
CCGC-3'

12 FH&E
121 EAFTEHAFEMMEREE:
pMD18-T-VP2  pMDI8-T-LTB ,
’ ’ PCR VP2 LTB VP2
BamHI1 XhoI , LTB
Sall  Xhol ,VP2 LTB T4DNA
; , Pl LT2
: VP2-LTB VP2-LTB
1 WHEHES 3 : pMD18-T simple IM109

, pMDI18-T-VP2-LTB
1.1 ##

111 @E#. Bk pMDIS-T-VP2  pMDIS-T-LTB pMDIS-T-VP2-LTB  pPG BamHT  Xhol
: VP2 LTB ’ ’

VP2 BamHI Xhol Lactobacillus casei
LTB SalT XhoI 393 10 pg/mL Cm MRS

i VP2

B (LTB), VP2

LTB A PPV

; pPG ssUSP , 37°C 36 h ,
(Cm) , 10 pg/mL Cm MRS ,

(Anchor) Lactobacillus casei 393 37°C ,
NIZO CX1 CX2 PCR s
1.1.2 FE{K7F|: HRP IgG FITC ,

IgG Sigma , VP2 pPG-VP2- LTB/ L. c393
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122 BWERMIFSRIE: pPG-VP2-LTB/L. casei 60 min, 5000 r/min 5 min, PBS
393 MRS , 37°C 3, 5000 r/min 5 min, ;
, 1:20 PBS : ,
2% MRS , 22 h 30 min,
1 mL ODgoo : 4) : s
12000 r/min 5 min, VP2 [8]
500 uL 10 mg/mL 37°C 60 min, 0.4 mL
12000 r/min 5 min, ; SDS- , 4000 r/min 5 min,
PAGE ( DTT), s 10 min,  pp (0.1 mol/L, pH 7.0) 3, 4000 r/min
12000 r/min 5 min pPG/L. c393 5 min, , ,
10% SDS-PAGE 4°C , PB
123 RIEFYBIETE: 1) Western-blot : 3, 4000 r/min 5 min, . PB
SDS-PAGE , , ,
R VP2
, HRP IgG 4 1o 2 G
15 min, 21 EAFBERIARK pPG-VP2-LTB HI¥E
2) ELISA LTB : Pl LT2 , pPMDI18-T-VP2-LTB ,
0.01% (100 uL/ ) 96 s PCR 2.1 kb VP2-LTB,
1 h; 0.05 mol/L PBS , , Lactobacillus casei 393 , MRS Cm
; 0.05 mol/L PBS ODy0o 3 s )
0.2, 100 uL ,4°C ; BamH I  Xho I PCR
0.25% 50 uL, 15 min; (1 2)
PBS 3, 100 mmol/L  0.1% BSA VP2-LTB pPG
100 uL
1h; 0.05% -20 PBS 5 | Y m m A
3% BSA  PBS- (200 pL/ ) , 37°C ;‘;‘{’;{’;’
2 h; 1:1000 100 pL LTB 5000
; 90 min; ; 2500
1:2000 100 uL HRP IgG,
37°C 2 h; 0.05% -20 PBS 3 1000
,3min/ OPD , 100
uL, 20 min 490 nm
3) : 0.5 mL 250
5000 r/min 5 min, PBS 3 1 pPG-VP2-LTB BHI S ELER
, 5000 r/min 5 min, : VP2 Fig. 1 Identification of pPG-VP2-LTB by enzyme digested
: 1: pPG-VP2-LTB  BamH 1  Xho I ,
) 3600 bp 2200 bp; 2, 3: pPG-VP2-LTB BamH I
,37°C 60 min, 5000 r/min 5 min, Xho I ) 5800 bp ;4: DNA
PBS 3, 5000 r/min Note: rll:)];}l’s(}o-(i?fQ-LTB digested by BamH 1 and Xho I, interest
5 min, ; PBS 1% fragments were z.lbout 3600 bp and 2200 bp, respe.ctively.; 2, 3:
pPG-VP2-LTB digested by BamH 1, Xho I respectively, interest
FITC IgG , 37°C fragment was about 5800 bp; 4. DNA marker DL15000.
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bp IgG/HRP ,
4500
3000 >
2250
1500 VP2-LTB ( 4
1000
750 )
500
kD
250
116.0
E 2 pPG-VP2-LTBPCRYEEHR
Fig. 2 Identification of pPG-VP2-LTB by PCR 66.2
: 1: DNA marker DL4500; 2: pPG-VP2-LTB s P1
P2 PCR 2200 bp ; 3: pPG-VP2-LTB s
CX1 CX2 PCR 750 bp VP2  LTB
;4: PCR 45.0
Note: 1: DNA marker DL4500; 2: About 2200 bp gene fragment
was amplified by PCR from pPG-VP2-LTB; 3: About 750 bp gene
fragment of linked with VP2 and LTB was amplified by PCR from
pPG-VP2-LTB; 4: PCR negative control. 350

22 BMEBETEHRIANEPHRE

PG-VP2-LTB/L. casei 393 2% I . .
p ’ 4 FHFLERE pPG-VP2-LTB/L. casei 393 RixEH
’ 10% SDS-PAGE ) Western-blot £ E %R
78 kD ( 3), Fig. 4 The identification of expressed protein in the
pPG-VP2-LTB/L. casei 393 by Western-blot
1 1:2% pPG , Western-blot ;
23 REFYEE 2: 2% pPG-VP2-LTBIL. casei 393
2.3.1 Western blot ¥£7%E: SDS-PAGE , NC , PPV
SDS-PAGE , NC VP2 IgG/HRP ;

Note: 1: L. casei 393 harboring pPG was induced by 2% lactose,
the result of Western-blot was negative; 2: The expressed protein in
pPG-VP2-LTB/L. casei 393 induced by 2% lactose was transformed
onto NC membrane, then reacted with Mouse anti PPV serum and
sheep anti mouse IgG/HRP, result showed that the expressed pro-
tein appeared clear immune blot.

232 =4 ELISA % R:

ELISA ,
LTB , R HRP
IgG , LTB
5 pPG-VP2-LTB/L. casei 393
oD pPG/L. casei 393

oD 2 ,
& 3 EHFFE pPG-VP2-LTB/L. casei 393 RiEEH pPG-VP2-LTB/L. casei 393 oD
SDS-PAGE £ E# R ;
Fig. 3 The identification of protein expression in pPG-VP2- pPG /L. casei 393 oD
LTB/L. casei 393 by SDS-PAGE pPG-VP2-LTB/L. casei 393

1 (116.0 kD~25.0 kD); 2: 2%

pPG/L. casei 393; 3, 4: 2% pPG-VP2-LTB/L. casei LTB
393, 78 kD . 233 [EEREBERLETLHER:

Note: 1: Protein marker (116.0 kD~25.0 kD); 2: pPG-VP2-LTB/L.
casei 393 noninduced by 2% lactose; 3, 4: pPG-VP2-LTB/L. casei
393 induced by 2% lactose, as arrow showing.
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B pPG-VP2-LTB/L. casei 393: Mouse anti-LTB serum _ A‘- . _
pPG-VP2-LTB/L. casei 393: The negative serum of mouse . ¥ . gl
B pPG/L. casei 393: Mouse anti-LTB serum : i ]

B pPG/L. casei 393: The negative serum of mouse

The whole bacteri cell ELISA

- 0.7

g 0.6¢

%}, g: Sum

_g 0.3}

g 0 E7 %ERKESBEEMRNLER

< O'LI]_ . . ) Fig. 7 Detection of the interest protein by immuno-gold
electron microscopy

5 LA ELISALE LTB EHREMRINER : A: pPG-VP2-LTB/L. casei 393

Fig. 5 The identification of LTB protein expressed by , ( )

pPG-VP2-LTB/L. casei 393 via the whole bacteria cell B: pPG/L. casei 393 ,

ELISA

Note: A: Immunogold labelling on the surface of pPG-VP2-LTB/L.
casei 393(as arrow show); B: No immunogold labelling on the
surface of pPG/L. casei 393.

VP2 LTB
, SDS-PAGE Western-blot
ELISA

6 fRERNEEEBMERRIEEMLERA0x)

Fig. 6 The identification of induced interest protein via

immunofluorescence (40x) ,
: A: pPG-VP2-LTB/L. casei 393

VP2 >

; B: pPG/L. casei 393

Note: A: The pPG-VP2-LTB/L. casei 393 was induced by lactose,
there were green-yellow fluorescence reaction on the surface of the A
bacteria; B: The result of immunofluorescence of pPG/L. casei 393 [9] B
was negative and the bacteria were red dyed by Evans blue.
,LTB ,

( 6), ol 1 TB Thl , ,

234 RERKEHIBEENER: CDS'T (1
VP2

VP2 , >
[12]

( ), , LTB
, VP2 , LTB
C 7 VP2

3 g VP2

, LTB
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