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Abstract 2

Abstract 

The successful development of mucosal vaccines is still impeded by our lack of 

understanding of how the mucosal immune system regulates antigen-specific 

responses. As most pathogens interact with or invade their host through a mucosal 

surface we may learn more about mucosal immunity by investigating the interaction 

of pathogens and their products with host factors and cells at mucosal surfaces. Here I 

examine the properties of a live Salmonella-based vaccine and a mucosal adjuvant 

based on a bacterial protein. Initially I examined the immunogenicity of the M. 

tuberculosis fusion antigen Ag85B-ESAT6 using a number of different mucosal 

vaccination strategies. These strategies included (i) intranasal immunisation with 

Ag85B-ESAT6 protein with and without Heat Labile toxin as an adjuvant (ii) oral 

immunisation with Salmonella enterica Typhimurium expressing Ag85B-ESAT6 

from in vivo inducible or constitutive promoters (with and without intranasal boosts). 

Mice immunised with the various vaccine candidates were found to have significant 

anti-Ag85B-ESAT6 serum and mucosal antibody titres as well as strong TH1 type 

cytokine responses, with IFN-γ levels particularly high. Intranasal boosting served to 

further enhance these immune responses. Following vaccination with the constitutive 

Salmonella vector, mice challenged with M. tuberculosis were found to have 

significantly reduced CFU in the liver when compared to non-vaccinated animals. 

Mice primed with Salmonella and then boosted intranasally with Ag85B-

ESAT6/LTK63 led to a significant increase in protection, equivalent to that observed 

in mice vaccinated with BCG.  

The nasal route for vaccination offers some important opportunities for the 

prophylaxis of many diseases, however the description of immune responses involved 

early after intranasal administration of antigen have not been clearly established. In a 

separate study, flow cytometry and confocal microscopy were used to examine the 

frequencies and localisation of innate immune cells, their activation status, as well as 

the expression of cell adhesion molecules following intranasal immunisation. I found 

striking differences between the cell surface phenotype of leukocytes and their pattern 

of distribution in the tissues examined at all time points tested after immunisation. 

Following on from these results one particular cell type was examined in more depth 

to determine its role in adaptive immune responses.  
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