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Figure S1. Filtering flowchart. This figure describes our process of data preparation and filtering for each of the three high dimensional mediation methods used: DACT (blue path), HIMA (green path), and gHMA (orange path).
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Figure S2. DACT Efron correction goodness-of-fit output from the R package locfdr. R package locfdr output for DACT Efron composite null distribution estimation for the following domains: cognitive (1), language (2), motor function (3), and general adaptive behavior (4). The green solid line depicts the spline-based estimate of the mixture density while the blue dashed line is the null sub density as estimated by maximum likelihood (Efron 2015). DACT runs locfdr using the default estimation for null sub density, which is estimated by maximum likelihood estimation (MLE). 
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Figure S3. Correlation heatmap for 29 CpG sites identified as significant mediators of the PM10 - cognitive neurodevelopment association. This heatmap shows Pearson correlation coefficients for each CpG site pair, estimates in red indicate negative coefficients and estimates in blue indicate positive coefficients. The size of the circle is representative of the magnitude of the correlation coefficient.  Pairs marked with an X indicate correlations not found to be significant at a threshold of 0.05. 
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Prepare Data Necessary to Run DACT Method

1) Run linear models for exposure-mediator and
mediator-outcome associations for each of the
409,033 CpG sites, adjusting for confounding

2) Subset results from previous step to include only
CpG sites for which the direction of association is
the same for the direct effect (negative
association) and the indirect effect (defined as a'b
with a being defined as exposure-mediator
association and b as mediator-outcome
association) and for which both the exposure-
mediator and mediator-outcome associations are
significant (p <= 0.05)

2)

Run DACT Method

Perform the divide-aggregate composite-null
(DACT) test using exposure-mediator and
mediator-outcome p-values

Perform Benjamin-Hochberg false discovery J
rate (FDR) correction and for all CpG sites

tested with DACT. Subset results to include

only probes with FDR <= 0.05

Run Causal Mediation Analysis

Run HIMA Method Perform traditional causal mediation
analysis with the R package
For each of the CpG sites, perform high- mediation for significant CpG sites
dimensional mediation analysis (HIMA), adjusting from step 1

for appropriate covariates

Annotate Data by Closest Gene to Prepare for
gHMA

Assign each CpG site to the closest gene using
the Ensembl gene predictions. All CpG sites with
a distance of no more than 20 kb to the closest
gene are included in the analyses (409,033 CpG
sites assigned to 34,554 genes)

Note: This step is only applicable for
HIMA and DACT as gHMA supplies
mediation analysis for genes, not
individual probes

Run gHMA Method

1) Run nonlinear and linear gHMA analyses for
all 34,554 genes.

2) Store p-values obtained from linear and non-
linear gHMA methods and submit these to
gHMA-omnibus function; store omnibus test
p-values.

3) Correct omnibus p-values for multiple testing
using FDR correction (using the number of
genes tested) and subset results to include
only genes with FDR <= 0.05
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