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Why study gene expression?

Huge potential :

\/ Holistic view of system

\/ Reveal vaccine mechanisms
Observed early

But challenges with high-dimensionality...

A Interpretability
A Sensitivity to investigator choices

A Low signal-noise ratio
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Test statistic

The derived variance-component score test statistic is Q = q”'q with
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Public Data from Human Immune Project Consortium (Diray-Arce et al., 2022)
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® Characterised by different immune responses
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® Yellow fever induces an early B-cell response
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Take-home message

¢ The potential and challenges of gene expression for vaccine development
® A statistical test for comparing pathways activated through vaccination

e lllustrated interpretable differences between two vaccines

Thank you for listening!
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Visualisation score

Define gene-level scores ¢! = (y;9 — (a0 + zi))o; ' 5
where o; is the std. deviation of g

1 € T if treated

1 € C if control

g=1,...,p genes in a set G
Define the visualisation score :

d=%§l{ﬁ2qf—|—é~|2qf}

g=1 i€T ieC

i.e. the average difference in scores between the two groups.
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Human Immune Project Consortium

¢ Public resources to characterise human immune system m FPC

Human Immunology
Project Consortium

® 30 studies comprising 24 vaccines developed against 11 pathogens
¢ 13 distinct vaccine types (pathogen + vaccine platform)

® 4975 transcriptomic samples from 1405 individuals
® 10086 common genes across all studies

Diray-Arce et al., 2022
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Limitations

e Typically choose 3; diagonal i.e. do not model within-gene set correlations

¢ Visualisation shows mean differences but there may be multiple trends within a gene set

e Test underpowered when model grossly misspecified
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