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Abstract 

 
Interactions between microorganisms and host cells in the gastrointestinal tract 

are crucial to the host’s health. Probiotic bacteria, such as the lactobacilli provide 

numerous benefits to human health thought to be mediated by bacterial proteins called 

effectors. Lactobacillus rhamnosus HN001 (L. rhamnosus HN001) is a cheese-

fermenting isolate with probiotic characteristics and Lactobacillus reuteri 100-23 (L. 

reuteri 100-23) is a coloniser of the rodent forestomach. Whereas L. rhamnosus HN001 

was shown to reduce eczema in children, L. reuteri 100-23 reduces inflammation in 

mice. The effector proteins for these strains are largely unknown. In this thesis, phage 

display technology was used to search for proteins that bind specific ligands. Shot-gun 

genomic phage display library of L. rhamnosus HN001 was affinity screened on 

fibronectin as bait, leading to enrichment of specific recombinant clones. Analysis of 10 

candidate clones, however, determined that these are not genuine binders, but may have 

been selected due to a potential growth advantage during amplification steps of the 

library. The L. reuteri 100-23 genomic shot-gun phage display library was subjected to 

two affinity screens on two baits: fibronectin and murine stomach tissue. The aim of the 

screen on the murine stomach tissue was to identify keratin-binding proteins, as this 

strain naturally colonises the murine keratinous forestomach. Whereas no enrichment 

was detected in the screen on fibronectin as a bait, a strong enrichment of a phagemid 

displaying a short peptide, IGINS, derived from a cell-surface protease of L. reuteri 

100-23 was identified. Identifying and characterising probiotic bacterial proteins that 

positively influence health will lead to a greater understanding of gastrointestinal tract 

interactions. Ultimately, this aids development of probiotic use as therapeutic agents.  
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Amp     Ampicillin 

BLAST   Basic Local Alignment Search Tools 

BSA    Bovine Serum Albumin 

Cm                     Chloramphenicol  

DCs    Dendritic Cells 

E. coli     Escherichia coli 

ECM    Extracellular Matrix 

GIT    Gastrointestinal Tract 

IECs    Intestinal Epithelial Cells 

IL_(number)   Interleukin (number) (i.e Interleukin 17)  

Kn    Kanamycin 

L. rhamnosus GG  Lactobacillus rhamnosus GG 

L. rhamnosus HN001   Lactobacillus rhamnosus HN001 

L. reuteri 100-23  Lactobacillus reuteri 100-23 

M/PAMPs         Microbial/Pathogen Associated Molecular Patterns  

NFkB                 Nuclear Factor kappa B 

NEC     Necrotizing enterocolitis  

O.D.     Optical Density 

PSA               Polysaccharide A  

PBS    Phosphate Buffer Saline 
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pmol    Pico mole 
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