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Ghost cells have been recognized as eliciting humoral and cell-mediated immune responses and have
also been predicted to play a role as an immune adjuvant. In this study, we used the intramuscular
(IM) route to inject BALB/c mice with four vaccine groups constructed from Salmonella typhimurium
ghost (STG) cells originating from different virulent strains and complex STG groups instead of
heat-labile toxin (LT)-B, a type of adjuvant. Although the complex STG groups exhibited a response
after a short delay, the groups showed final total IgG levels similar to those of the LT-B group, which
encodes LT-B from pMMP300. The IgGl response to the x3339 group was the highest response at 6
weeks, whereas IgG2a responses to the x3339 and JOL389 groups were higher at 6 and 8 weeks com-
pared to those of the LT-B group. The response of vaginal sIgA to the LT-B group was generally high-
er than that of the other groups, whereas fecal sIgA to the LT-B group exhibited lower responses.
Protection to virulent 5. #yphimurium in all groups was above 80%, which was similar to the LT-B
group. Taken together, we suggest that STG complex groups can be used as an immune adjuvant in-

stead of LT-B.
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Table 1. Bacterial strains and plasmids used in this study
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Strains and plasmids Descriptions References
Ecdi
Top10 F-mcrA (mrr-hsdRMS-mcrBC) $80lacZ AM15 AlacX74 nupG recAl araD139 Invitrogen
A(ara-leu)7697 galE15 galK rpsL (Str)endAl
DH5a thuA2 A(argF-lacZ)U169 phoA ginVi4 @80 AflacZ)M15 gyrA96 recAl relAl Lab stock
endAl thi-1 hsdR17
x6212 @ 80d lacZ AMI15 deoR 4 (lacZYA-argF)U169 supE44A" gyrA96 recAl relAl Lab stock
endAl asdA4 Azhf-2:Tnl0 hsdR17 (RM)
Salmonella
S. typhimurium X3339  wild-type strain SL1344, hisG rpsL Lab stock
S. typhimurium x8554 3339 asdAl6 Lab stock
S. typhimurium JOL389  wild-type strain isolated from swine in South Korea Chonbuk National
University
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Fig. 1. Total IgG immune responses according to ghost strains via IM route of BALB/c. LPS and total of 2’Ab were treated for
2 h at room temperature by 2 ug/ml concentration and by 1:2,000 ratio, 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.
Con; IM administration by only PBS, A; c8554 [pMMP184], B; 8554 [pMMP184] + 8554 [pMMP300], C; 8554 [pMMP184]

+ 3339, D; 8554 [pMMP184] + JOL389.
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Fig. 2. IgG1 immune responses according to ghost strains via IM route of BALB/c. LPS and total of 2’Ab were treated for 2 h
at room temperature by 2 ug/ml concentration and by 1:2,000 ratio, 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. Con;
IM administration by only PBS, A; x8554 [pMMP184], B; x8554 [pMMP184] + x8554 [pMMP300], C; x8554 [pMMP184]

+ x3339, D; x8554 [pMMP184] + JOL389.
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Fig. 3. IgG2a immune responses according to ghost strains via IM route of BALB/c. LPS and total of 2’Ab were treated for 2
h at room temperature by 2 ug/ml concentration and by 1:2,000 ratio, 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.
Con; IM administration by only PBS, A; x8554 [pMMP184], B; x8554 [pMMP184] + x8554 [pMMP300], C; x8554 [pMMP184]

+ X3339, D; x8554 [pMMP184] + JOL389.
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Fig. 4. Vaginal IgA immune responses according to ghost strains via IM route of BALB/c. LPS and total of 2’Ab were treated
for 2 h at room temperature by 2 ug/ml concentration and by 1:2,000 ratio, 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.
Con; IM administration by only PBS, A; x8554 [pMMP184], B; x8554 [pMMP184] + x8554 [pMMP300], C; x8554 [pMMP184]
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Fecal IgA immune responses according to ghost strains via IM route of BALB/c. LPS and total of 2’Ab were treated for

2 h at room temperature by 2 ug/ml concentration and by 1:2,000 ratio, 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.

Con; IM administration by only PBS, A; x8554 [pMMP184], B; x8554 [pMMP184] + x8554 [pMMP300],

+ x3339, D; x8554 [pMMP184] + JOL389.
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