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Phthalates and Phenols Persistent pollutants (PFAS)

Air pollutionTrace metals

How can we advance mechanistic insight linking the human exposome to 
health across the life-course?

Biological Mechanisms

Can we identify the risk factors? Can we identify the important
biological pathways or patterns?



Measuring multiple exposures and omics layers 

Epigenome miRNA Transcriptome Proteome Metabolome

Phthalates and Phenols Persistent pollutants (PFAS) Air pollutionTrace metals
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Analysis frameworks for multiple exposures, multiple omics layers, and an outcome
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Multi-omics Integration
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Analytic Considerations
• Omic features:

• High dimensional features within each omic layer.
• Currently use machine learning for feature selection.
• Omic features often highly correlated.

• Balance estimation and inference within and across omic layers.

• Need to adjust for study design covariates.

• Temporal or biological relation to data:
• Exposures -> Omics -> Outcome

• Potential to incorporate external biological information
• From experiments, ontologies, etc.

Overall goals:
• Identify causal features.
• Identify relevant biological patterns.
• Predict outcomes.


