
 
 

  

Worldwide, Campylobacter is the most prevalent cause of foodborne 
infections in humans. Observed symptoms range from diarrhoea to 
neurological disorders and have a severe health burden as result. 
C. jejuni and C. coli are the two most common zoonotic species involved 
in human infections. Broiler chickens are the primary source for 
transmission. Infections are mostly due to consumption or handling of 
contaminated poultry meat. Control strategies that impede the 
colonization of poultry by Campylobacter, can be effective in reducing 
Campylobacter-related infections in humans. Despite major health 
issues and high societal costs associated with campylobacteriosis, 
efficient mitigation is not available and therefore novel control 
measures are required. In this context, we developed a passive 
immunization strategy, using Campylobacter-specific nanobodies, that 
has the potential to control colonization of chickens.  
 
Initially, we isolated nanobodies directed against Campylobacter, using 
the phage display technology. Broad specificity of the nanobodies is 
interesting for wide protection, as broilers can be colonized by multiple 
Campylobacter strains. The selected broad specific nanobodies were 
shown to bind with surface-exposed proteins of C. jejuni and C. coli 
strains isolated from poultry and human patients. Nanobodies targeting 
the flagella and the major outer membrane protein (MOMP) were 
identified. Both are C. jejuni colonization-associated factors, involved in 
virulence. Flagella are required for motility and the MOMP is essential 
for viability and contributes to adhesion to host cells. The latter, the 
immunodominant character and the fact that MOMP is abundantly 
present in all Campylobacter strains, make the MOMP an interesting 
target for vaccine development. Nanobodies multimerized on magnetic 
beads agglutinate C. jejuni cells, which demonstrates that multimeric 
nanobodies can possibly promote clearance of the bacteria in vivo. 
Different methods for the multimerization of the nanobodies were 
evaluated. The most successful, was the fusion of two nanobodies to the 
effector domains of chicken immunoglobulins. Hereby, the benefits of a 
nanobody are combined with a bivalent character and an increased half-
life, which is interesting for therapeutic purposes. The chimeric anti-
Campylobacter antibodies were expressed in Arabidopsis thaliana seeds 
and in the yeast Pichia pastoris. Both expression platforms were used for 
the production of chimeric antibodies interacting with Campylobacter 
bacteria. The work described in this study, forms the basis for the 
development of a passive immunization approach for the protection of 
chickens against Campylobacter colonization.  
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