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Abstract: Salmonella enterica serovar Choleraesuis strain C500 is a live, attenuated vaccine that has been used in China for over 40
years to prevent piglet paratyphoid. The objective of this study was to evaluate the potential of attenuated Salmonella enterica
serovar Choleraesuis C500 strain with a Aasd mutant as an effective live vaccine vector by the Asd” balanced-lethal host-vector

system. Here, we compared the characteristics of S. enterica serovar Choleraesuis AasdC500 strain with the parent C500 strain,
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including phenotype, growth rate, virulence, safety, and expression for heterologous antigen. The mean generation times of
AasdC500 mutant, the vector control AasdC500 (pYA3493), and the parent avirulent C500 vaccine strain in Luria broth were 30.7,
28.1, and 27.9 min, respectively. The fermentation patterns of theses three strains on different carbohydrates, and the levels of
production of H,S, were similar. The O and H antigens of AasdC500 mutant, AasdC500 (pYA3493) and AasdC500 (pYA-F1P2) were
6,7:C:1,5, identical to the parent strain C500. By the method of Reed and Muench, groups of mice were challenged by the
intraperitoneal route with different amounts of AasdC500 (pYA3493) or the parent C500 strain, and the virulence of AasdC500
(pYA3493) with LDsy of 1.1x10” CFU was a little lower than C500 with LDs, of 4.4x10° CFU. All piglets inoculated with
AasdC500 (pYA3493) or C500 survived, and no signs of disease were observed during the entire experimental period. No major
differences were found in these two groups. In addition, the recombinant pY A-F1P2 plasmid was very stable in the recombinant
AasdC500 (pYA-F1P2) strain, which expressed secretorily a large amount of the recombinant filamentous hemagglutinin type I
domain and pertactin region 2 domain antigen (rF1P2) of Bordetella bronchiseptica. In this study, we have shown that the
AasdC500 mutant had a series of biological characteristics silimar to the parent vaccine strain C500. Furthermore, the strain could
express secretorily a large amount of heterologous antigen. It is likely that this Salmonella expression and delivery system could
be easily adapted to develop multivalent recombinant Salmonella vaccines against infectious agents using the Asd" balanced-lethal

host-vector system.
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Fig. 1

Growth curves of AasdC500 (pYA3493), parent strain

€500 and AcrpAasdC500 (pYA3493).
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AT Bk AasAC500(pY A3493) A5 Xof 1w F) 2 357 (I
3A). Western blotting Z5 K], ZEHE (AN
rF1P2)fE 5 41 A H AT B 26 2 28 1 A9 St i
WU R AR SR Y, 1 A R R FR AasdC 500
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Inoculation safety: clinical signs of pigs following vaccination with different strains

Strain or group Inoculation route  Dose (CFU) ?&?)rtality g/iu‘;rrhea E\g]))G llizan temperatu;e(:t SD (*O)
C500 oral 6.0x10° 0 0 137.3+5.3 39.6+0.12 39.8+0.14
C500 s.C. 6.0x10° 0 0 153.2+11.4 39.7+0.10 40.24+0.12
AasdC500(pYA3493) oral 6.2x10° 0 0 147.6+£12.8 39.4+0.14 39.5+0.15
AasdC500(pYA3493) s.c. 6.2x10° 0 0 140.4+9.9 39.6+0.08 40.0+0.20
C78-1 oral 1.0x10° 66.7 100 NT 39.6+0.12 41.7+£0.37*
Nonvaccinated - - 0 0 147.9+14.1 39.5+0.13 39.6+0.15

Results are expressed as mean+SD (standard deviation). “Pre” and “Post” values are the mean temperatures for the 3 days pre- or
post-inocubation. NT: not tested. *: values in the same column are significantly different (P <0.05).
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Fig. 2 Identification of recombinant S. choeraesuis AasdC500(pYA-F1P2) strain by PCR. (A) Aasd identification. M: DNA marker
(DL 15 000); 1, 2: AasdC500 (pYA-F1P2); 3: C500. (B) fhaB gene (F1) identification. M: DNA marker (DL 2000); 1: C500; 2:
AasdC500(pYA-F1P2). (C) prn gene (P2) identification. M: DNA marker (DL 2000); 1: AasdC500 (pYA-F1P2); 2: C500.
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Fig. 3 Expression of rF1P2 in S. choleraesuis AasdC500 mutant
(A) SDS-PAGE analysis. 1: AasdC500 (pYA-F1P2); 2: AasdC500
(pYA3493). (B) Western blotting analysis of the duplicated gel (A).
(C) Western blotting analysis of AasdC500 (pYA-F1P2) for
secretory expression. 1: total-cell extract; 2: concentrated
supernatant.
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514 thal/fha2 #E4T PCR HREY 4 2 F51Y] 465 bp 1
DNA FEB(ULIE 4 A); #5555 50 UK=Y B 3 50
WRE, WA, 43 BIBREL 50 AN PR TE MR AR, S
Y1iE1T thal/fha2 #E1 7 PCR 461 2 il 465 bp
) DNA H B X M A4~ 56 245 S 35 0 5 41 18 ik
AasdC500(pY A-F1P2)HEME A2 % ot 14 51 41 S dr J Hioh
TR B R B Al U A7 A R CFU #9565 10, 20, 30,
40 F1 501U F2 4 E1 7 SDS-PAGE Fil Western blotting
I3 Hr, & aasdC500(pY A-F1P2)RE i Fa i 26 15 % U5
SR I Y AT B A DA LIS (& 4 B)
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BB S8 15 2 0122 1 J2 o e S BB e iy
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Fig. 4 Stability of plasmids pYA-F1P2 in Salmonella asdC500
(pYA-F1P2) strain. (A) Identification of stability of pYA-F1P2
plasmid in Salmonella. M: DNA marker (DL 2000); 1: H,O; 2-6:
AasdC500(pYA-F1P2) at 10-50 generations. (B) Identification
of stable expression of rF1P2 by immunoblot. 1: AasdC500
(pYA3493); 2—6: AasdC500(pYA-F1P2) at 10-50 generations.
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