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Topics

Systems Vaccinology: using the tools of systems
biology to identify predictors of vaccine efficacy, and to
discover new insights about protective immunity.

Gnostic predictors: extracting biological meaning from
signatures.

Relevance for clinical trials
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Systems biology approach predicts immunogenicity
of the yellow fever vaccine in humans
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Is there a “universal correlate”of antibody responses to any vaccine?
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We are drowning in a sea
of data and thirsting for
knowledge

Low input,
High throughput, @
No output Biology? g

Sydney Brenner



What are we learning?

1. The impact of nutrient sensing and
metabolic control on vaccine
iImmunity

2. Control of vaccine immunity by the
iIntestinal microbiome
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Vaccine Activation of the Nutrient Sensor GCN2 in Dendritic Cells
Enhances Antigen Presentation
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PAMPs DAMPs

(LPS, CpG DNA, dsRNA...) (hsps, HMGB1, ATP, uric acid..)

magnitude of the later CD8™ T cell response. We demonstrate a key role for virus-induced
GCN2 activation in programming dendritic cells to initiate autophagy and enhanced antigen
presentation to both CD4* and CD8" T cells. These results reveal an unappreciated link between
virus-induced integrated stress response in dendritic cells and the adaptive immune response.
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Early expression of TLR5 is positively correlated with productive antibody responses
against influenza HA following vaccination with the seasonal inactivated flu vaccine
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Antibody Response to vaccination with flu vaccination is dependent on TLR5
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BUT, the flu vaccine itself lacks the capacity to
stimulate TLR5 signaling



Is there a role for commensal microflora in mediating vaccine

responses?
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Implications for Human Vaccination Programs?
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Potential applications for clinical trials
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Environment
Diet
Stress
Infection

Aging
Malnutrition
Obesity
Allergy / autoimmunity
Chronic inflammation

Genes Microbiome
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A framework for Systems Vaccinology
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