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Immune system
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Classical principle of vaccination

 Vaccine is recognized by adaptive immune
system

« Adaptive immunological memory is built

e Stronger antibody response upon infection
leads to protection

Primary immune response
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Trained immunity

e Memory of innate
immune system ONA methyoton @ —

 Mediated by epigenetic
changes

e Training stimulus leads
to altered immune
response upon
infection

e Cytokines
« TNF-a, IL-1b, IL-6



Infection or vaccination
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Epigenetic reprogramming in innate immune cells
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Heterologous adaptive
Immunity
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Non-specific effect of BCG

« BCG vaccination leads to

BCG vaccination scheme

increased cytokine responses
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Vitamin A modulates trained
Immunity

Macrophages
IL-6

e Vitamin A inhibits
cytokine production
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Not all vaccines are equal
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e Live Vaccinia induces

trained immunity
 Non-replicating

Vaccinia induces

immune tolerance

Blok et al, unpublished data
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Negative heterologous effects -
DTP

In children DTP reduces

Innate immune response to

unrelated stlmgll - different All Infants (LPS)
for boys and girls
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Concluding

 Vaccines confer specific protection against
disease through adaptive immune memory

* Vaccines also modulate the immune response

to unrelated pathogens, i.e. have non-specific
effects

— Trained immunity
— Heterologous adaptive immunity

 This can lead to enhanced or reduced
immune responses depending on vaccine

— Enhanced by live vaccines: BCG, Vaccinia

— Decreased by inactivated vaccines: MVA,
Salmonella, DTP



