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• GWAS
– Discovery - Nat Genet
– Causal variant - Blue
– Interaction - Blue 

• DNA Methylation
– Causal inference testing - JACI
– Longitudinal changes - Nat Med
– EWAS - Lancet RM, Epigenomics

• Gene expression
– Emphysema - IJCOPD
– Single cell RNA-seq - Blue

• Multi-omics
– ERJ

Cf) proteome, metabolome, microbiome



GWAS on COPD, asthma, lung functions
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COPD GWAS

Nat Genet, in press

Nat Genet 2017



COPD GWAS replicated by
lung function in SpiroMeta

Nat Genet, in press



Identification of target genes

Nat Genet, in press



Associated pathways

Gene sets significantly enriched at FDR < 0.05 using DEPICT



COPD-related phenotypes

Nat Genet, in press



FAM13A association and expression in Korean

FAM13A ACN9



45 variants



Enhancer activity in 16HBE cells 



Interactions between genetics variants and n-3 PUFAs 

AJRCCM, in press

DPP10



GWAS summary

• Discovery 

– Sample size

• On-going studies

– Causal variant/Functional studies 

– Gene-Environment Interaction

– Subtyping 

– WGS



• Epigenome (DNA methylation)

• Transcriptome

– Influenced by

• Aging

• Environment

• Cell-type





28 methylome 57 transcriptome



Methylomic changes

Gene expression changes









Eosinophil gene signature      
Reduced activity of naïve T cell
Increased activity of effector and memory CD8 T cell and NK cell









AJRCCM, in press





Summary

• EWAS

– Methylation change due to environmental 

exposure

– Disease associated CpG loci

• Single cell multi-omics

– To understand biology of airway diseases


