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Ghost Vaccine Prepared from Strong Virulent Salmonella tyohimurium Does not
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Salmonella typhimurium MMP13 and S. #yphimurium x8554 were derived from weak JOL401 and strong
x3339 virulent strains. Heat-labile subunit B (LT-B) was used as an adjuvant to increase the effective-
ness of the vaccine. Plasmid pMMP184 carrying a ghost cassette was transformed into MMP13 and
x8554 to produce the ghost, and the prepared ghost cells were administered into the muscles of
BALB/c mice. In the absence of the adjuvant, the total IgG content showed a tendency to increase
contrary to the original virulent strength. In contrast, in the presence of the adjuvant, the strain that
originated from the strong virulent showed a tendency to promote the immune more than that of
weak virulent strain. However, the final concentration of total IgG was similar between the compared
groups, indicating that the originated virulent strength does not affect a specific immune. Other ele-
ments of the immunoglobulins IgG1, IgG2a, and slgAs did not show a specific trend. The results of
Salmonella challenge showed a similar tendency to regardless of the originated virulence. Taken to-
gether, the results suggest that the Salmonella ghost cells promoted the immune system of BALB/c
mice, irrespective of the virulence applied to create the ghost cells.

Key words : Ghost vaccine, immunoglobulin, protection, S. ¢typhimurium, virulence
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Table 1. Bacterial strains and plasmids used in this study

Strains and plasmids Descriptions References
E.coli
Top10 F-mcrA (mir-hsdRMS-mcrBC) ®80lacZ AM15 AlacX74 nupG recAl araD139 Invitrogen
A(ara-leu)7697 galE15 galK rpsL (Str)endA1
DHb5a 1huA2 AfargF-lacZ)U169 phoA ginV44 ©80 A(lacZ)M15 gyrA96 recAl relAl Lab stock
endAl thi-1 hsdR17
X6212 @ 80d lacZ AM15 deoR A (lacZYA-argF)U169 supF44A° gyrA96 recAl relAl Lab stock
endAl asdA4 Azht2:Tnl0 hsdR17 (RM")
Salmonella
MMP13 S. typhimurium JOL401 asdA16 This study
S.typhinurium X3339 wild-type strain SL1344, hisG rpsL
S.typhinurium x8554 S, typhimurium X, 3339 asdA16 Lab stock
Plasmids
pMMP184 a derivative of pYA3342 carrying cI857 PR E ara and PR ompA TM Lab stock
PMMP300 a derivative of pMMP184 carrying LT-B Lab stock
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Fig. 1. Total IgG immune responses according to ghost strains via IM route of BALB/c. LPS and IgG conjugated with HRP was
treated for 2 hr at room temperature by 2 ug/ml concentration and by 1:2,000 dilution, respectively. The treated solutions
were measured at 405 nm by ELISA reader. X- and Y-axes indicate week post injection and immune response by log value,
respectively. C; IM administration by only PBS, A; MMP13 [pMMP184], B; MMP13 [pMMP184] + x8554 [pMMP300], C;
X8554 [pMMP184], D; x8554 [pMMP184] + X8554 [pMMP300].
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Fig. 2. IgG1 immune responses according to ghost strains via IM route of BALB/c. LPS and IgG1 conjugated with HRP was treated
for 2 hr at room temperature by 2 ug/ml concentration and by 1:2,000 dilution, respectively. The treated solutions were
measured at 405 nm by ELISA reader. X- and Y-axes indicate week post injection and immune response by log value,
respectively. C; IM administration by only PBS, A; MMP13 [pMMP184], B; MMP13 [pMMP184] + x8554 [pMMP300], C;
X8554 [pMMP184], D; x8554 [pMMP184] + X8554 [pMMP300].
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Fig. 3. IgG2a immune responses according to ghost strains via IM route of BALB/c. LPS and IgG2a conjugated with HRP was
treated for 2 hr at room temperature by 2 ug/ml concentration and by 1:2,000 dilution, respectively. The treated solutions
were measured at 405 nm by ELISA reader. X- and Y-axes indicate week post injection and immune response by log value,
respectively. C; IM administration by only PBS, A; MMP13 [pMMP184], B; MMP13 [pMMP184] + X8554 [pMMP300], C;

X8554 [pMMP184],

D; Xx8554 [pMMP184] + x8554 [pMMP300].
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Fig. 4. Vaginal IgA immune responses according to ghost strains via IM route of BALB/c. LPS and IgA conjugated with HRP
was treated for 2 hr at room temperature by 2 ug/ml concentration and by 1:2,000 dilution, respectively. The treated solutions
were measured at 405 nm by ELISA reader. X- and Y-axes indicate week post injection and immune response by log value,
respectively. C; IM administration by only PBS, A; MMP13 [pMMP184], B; MMP13 [pMMP184] + Xx8554 [pMMP300], C;
X8554 [pMMP184], D; x8554 [pMMP184] + X8554 [pMMP300].
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Fig. 5. Fecal IgA immune responses according to ghost strains via IM route of BALB/c. LPS and IgA conjugated with HRP was
treated for 2 hr at room temperature by 2 ug/ml concentration and by 1:2,000 dilution, respectively. The treated solutions
were measured at 405 nm by ELISA reader. X- and Y-axes indicate week post injection and immune response by log value,
respectively. C; IM administration by only PBS, A; MMP13 [pMMP184], B; MMP13 [pMMP184] + x8554 [pMMP300], C;
X8554 [pMMP184], D; x8554 [pMMP184] + X8554 [pMMP300].
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Fig. 6. Challenge test to BALB/c vaccinated via IM according
to ghost strains. The virulent S. fyphimurium x3339 was
orally administrated by 8.4x10° CFU at 2 weeks post
twice administration by ghost strains. The challenged
mice were observed for 4 weeks.
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