Phenome-wide association and epigenetic Mendelian randomization study revealing
health effects of air pollution altered DNA methylation
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Figure 1 Overview of disease outcomes associated with air pollution in Phe WAS analysis.
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between the modelled air pollutants concentration levels and a spectrum of disease outcomes in UK

Biobank cohort.
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Stage 2: Allele score and summary level-based Mendelian randomization analysis

» Ambient air pollution exposures suggested significant associations

Air pollution-related DNA methylation

Exacting corresponding mQTLs

GoDMC consortium

S —) with health outcomes of different human systems (e.g.,
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Individual-level data Summary level statistics
(UK Biobank) (FinnGen R12)

— ‘CCDCI2], ¢209367967 [CALR], cgl18603577 [RILPL2] and
increased risk of type 2 diabetes; ¢g20959189 [ZBTB38] and
increased risk of hyperplasia of prostate; and c¢g01543603
[ANKRDI11] and cg25670076 [BACHZ2] and decreased risk of non-
epithehial cancer of skin.

16 NO,-related CpG sites and four disease

Unrelated individuals of white British European ancestry
outcomes were replicated by MR

ancestry (N=385,917)

GWAS summary level statistics

37 PM, s-related phenotypes; 41 NO,-

Sharing variants driving methylation at three

Allele scores based on each CpG site
CpG sites and type 2 diabetes;

Allele score based on multiple CpG related phenotypes

sites annotated as the same gene One CpG site and hyperplasia of prostate;

Main results: Wald ratio and IVW
55 PM, s-related phenotypes; 64 NO,- approach

related phenotypes

Two CpG sites and non-epithelial cancer of
skin

* Allele score-based Mendelian randomization with individual-level genotypic data in UK Biobank, and | ...
summary level-based Mendelian randomization analysis in FinnGen study using summary statistics ||

were conducted as replication. . % To summarise, this study suggests that NO, exposure is
 Bayesian colocalization analyses was applied to further investigate the effect of biological pathway on || associated with health-related conditions, e.g., type 2 diabetes,
blood DNA methylation related to air pollutants and susceptibility of specific disease. hyperplasia of prostate, and non-epithelial cancer of skin via
------------------------------------------------------------ DNAm of specific genetic loci.
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» Phenome-wide association studies  Epigenetic Mendelian randomization . *¢ Future studies could investigate the underlying biological
+  Air pollutants were modelled from a Land || « Allele score-based | mechanisms of the 1dentified associations.
Use Regression Model. O

Adding up the number of air pollutant-risk alleles
for corresponding mQTLs, using beta coefficients
* Multivariable regression model; Adjustment from GoDMC database. References
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