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Construction of a dual-promoter expression plasmid
delivered by Salmonella choleraesuis C500
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Abstract: Salmonella choleraesuis C500 strain is an attenuated vaccine preventing piglet from paratyphoid and can also be used as
a live vector of other DNA vaccines. Through mucosal immunization, immune response to specific antigens carried by it can be
induced. To enhance the immune efficiency of DNA vaccine it carried, promoter Ptrc was inserted into the down stream of the human
cytomegalovirus (CMV) immediate early promoter of eukaryotic expression plasmid pEGFP-C1. Then transcription terminator
rrnbT1T2 was inserted into down stream of the multiple clone sites of pEGFP-C1, and the dual-promoter expression vector
pEGFPPtrcR was constructed. Using 1xTSS method, we transformed the recombinant plasmid into C500, and obtained
C500/pEGFPPtrcR. We used SDS-PAGE and Western blotting to detect the expression of report gene EGFP. Strong green
fluorescence was observed under fluorescent microscope. The stable passages of this recombinant bacterium were at least 20
generations in vitro. Using liposome we transfected plasmid pEGFPPtrcR into Vero cell. After 24 h, green fluorescent was observed,
showing the expression of EGFP in nuclei and endochylema. The construction of dual-promoter expression vector pEGFPPtrcR was
successful. The foreign gene was expressed in Salmonella strain C500 and somatocytes, resulting in increased antigen expression.
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This research provides a foundation for the research of new DNA vaccines which use Salmonella C500 as carrier.
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Table 1  The primer sequences for PCR amplification in this study
Gene Primer name Sequence(5'—3") Restriction site  Length (bp)
RI1 TTTgggcccTAAATGAGAGAAGATTTTCAGCC Apal
rrnBT1T2 eee pa 420
R2 CTCggatccGTAGAAACGCAAAAAGG BamH I
Tl CTTTCCAAAATGTCG
Ptrc test 202
T2 TGGTCTGTTTCCTGTG
2ctagc AAATGAGCTGTTGACAATTAATCATCCGGCTCGTATAATGT  Nhe |
Ptrc GTGGGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACA 106
GACCATGGAaccggt Agel
El ATGGTGAGCAAGGGCG
EGFP 718
E2 ACTTGTACAGCTCGTCC
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pEGFP-rrnBTI1T , 2500 r/min 4°C 10 min, )
Ptrc 1/10(1 mL) 1xTSS ,
(CMVie) EGFP , 100 uL/ 1 (100 uL),
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PEGFP-C] 5138bp  MCS
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Fig.1 Construction of dual-promtor pEGFPPtrcR.
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4.7 kb  pEGFP-CI1, pEGFP-
rrnBT1T2, 5.1 kb Kan ,
rrnBT1T2 PCR, 420 bp ;

BamH I 5.1 kb ; Apal/
BamH 1 , 4.7 kb
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Fig. 2 Identification of pEGFP-rrnBT1T2. M1: A-EcoT14 1
digest DNA marker; M2: DNA marker DL2000; 1-2: pEGFP-
rrnBT1T2/BamH I; 3: pEGFP-rrnBT1T2/Apa [+BamH I; 4:
pEGFP-c1/BamH I; 5: rrnBT1T2 PRC.

94 bp Ptrc Nhe 1/
Age 1 pEGFP-rrnBTI1T2,
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CMVie Ptrc s ,
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3 E4HFRHR pEGFPPtrcR

Fig. 3 Identification of pEGFPPtrcR. M1: DL2000; M2: A-EcoT14
I digest DNA marker; 1: pEGFP-c1/BamH [; 2: pEGFPPtrcR/Nhe T;
3: pPEGFPPtrcR/Nhe I+Age I; 4: Ptrc test primer PCR.

; « 4
SDS-PAGE
C500/pEGFPPtrcR C500
1 27 kD ( 5, ),
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blotting SDS-PAGE
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2.3 EHFREHK pEGFPPtrcR FEE#% Vero 4Rt &Y
FIEAE

pEGFPPtrcR Vero 24 h

4 RWHREMETUWE C500/ pEGFPPtrcR

Fig. 4 Recombinant strain C500/pEGFPPtrcR observed under fluorescence microscopy. A: C500/ pEGFPPtrcR with fluorescence; B:
C500 control with fluorescence; C: unstained C500/ pEGFPPtrc under fluorescence microscopy with visible light.
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Fig. 5 SDS-PAGE (A) and Western blotting (B) analysis of
expression products of pEGFPPtrcR in C500. (A) M: protein

molecular weight marker (low); 1: C500 standarded strain
control; 2: C500/pEGFPPtrcR none induced expression; 3—6: C500/
pEGFPPtrcR induced with IPTG for 1 h, 2 h, 4 h, 6 h; 7: DH5a
induced with IPTG; 8: DHS5a/pEGFPPtrcR induced with IPTG. (B)
9: C500 control; 10: C500/pEGFPPtrcR Western blotting results.
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6 PpEPR-apxIIA 3 Vero AR R GF R
Fig. 6 Green fluorescence of pEGFPPtrcR after transfection to Vero.
Left: pPEGFPPtrcR; Right: un-transfected Vero cells as control.
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