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Development of Recombinant Vaccines in Lactobacilli
for Elimination of Salmonella

Akinobu Kajikawa
North Carolina State University

Many Lactobacillus and Lactococcus strains are generally regarded as safe for consumption because
they are utilized for food fermentation or inhabit at intestinal mucosa as commensals. Recently, vaccine
delivery systems using lactic acid bacteria (LAB) have been under development. Our research group has
been investigating the development of oral mucosal vaccines against Salmonella enterica serovar
Enteritidis (SE) using Lactobacillus casei IGM393 as an antigen delivery vehicle.

SE produces a flagellar antigen, flagellin (FliC), which is known as a protective antigen against SE
infection. In our study, a recombinant L. case? expressing FliC on the cell surface was constructed by
introducing a plasmid vector including a gene fragment encoding FliC fused to a signal peptide and to
an anchor motif. C3H/HeJ] mice were immunized with the recombinant L. case: via the intragastric
route and subsequently challenged with SE. Lower numbers of SE were detected from spleens of the
mice immunized with FliC-producing L. casei in comparison with those of mice in the control groups.
Albeit FliC-specific antibodies were barely detected, a relatively high amount of IFN-y was released from
spleen cells restimulated with FliC ex wvivo. These results suggested that this protective immunity
against SE was antibody-independent and likely attributed to cellular immunity.

Improvement of the protective efficacy was attempted by fusion of FliC with an additional SE anti-
gen, SIpC. Gene fragments encoding SipC and FliC were connected by overlap PCR and introduced into
L. casei using the same technique. The recombinant lactobacilli expressing the FliC-fusion antigen on
cell surfaces induced IL-8 release from Caco-2 cells. The result suggested that the fusion antigen retained
an activity for eliciting innate immune responses via Toll-like receptor 5. Intraperitoneal immunization
of mice with the recombinant L. caset evoked specific immune responses to both FliC and SipC. In oral
immunization, however, the protective efficacy of the strain was no better than that of L. case? express-
ing FliC alone.

It has been recognized that lactobacilli producing antigens occasionally lack sufficient immunogenic-
ity for induction of robust immune responses. Thus, a suitable adjuvant has been sought to complement
the immunogenicity of lactobacilli. Our group constructed a recombinant L. case: secreting a mature
form of mouse IL-18 as a mucosal adjuvant. Mice immunized intragastrically with this strain along with
inactivated SE elicited production of specific antibodies against SE more efficiently. This result sug-
gested that the IL-1p -producing L. casei possessed an adjuvant effect in oral immunization.

In conclusion, lactobacilli as antigen/adjuvant-delivery vehicles are promising for oral vaccination to
eliminate SE.



