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The gut: the largest immune organ

70% of immune system

60% of secreted 
immunoglobulins (grams)

106 lymphocytes/g tissue



Immune effects beyond the gut

Systemic distribution of:
- Food metabolites (sugars, lipids, amino acids, and others)
- Immune cells
- Immune effector molecules
- Microbiota-derived metabolites



Immune effects beyond the gut
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How can we identify the right bioactives? 



The microbiota: the in-built immune adjuvant



The microbiota: the in-built immune adjuvant

type I interferon amplification loop



Is gut microbial composition linked with vaccine efficacy in humans?



Is gut microbial composition linked with vaccine efficacy in humans?



Study protocol



Microbial ‘enterotype’ analysis



Stability of enterotypes



Lack of association between enterotypes and immune outcomes

No association between enterotypes and 
vaccine-specific antibody titers.



Lipopolysaccharides and rotavirus vaccination efficacy



Lipopolysaccharides and influenza vaccination efficacy



Science to date: Can we use food to enhance 
protection against respiratory diseases? 
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Successful completion of pilot trial in humans:

- Bacterial enterotypes do not provide any 
predictive value for vaccine efficacy.

- Canonical analyses revealed different 
associations between microbial taxa and 
sub-components of the vaccine.

- Transcriptomic and flow cytometric 
analyses to be incorporated into the 
analyses.



Thank you for your attention …
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