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Objective
This study evaluates the relationship between maternal lifetime stress and DNA methylation in the placentas of 207 newborns from a multi-ethnic prenatal birth cohort. 
Additional Methods/Results
Maternal lifetime exposure to stress and potentially traumatic events was assessed using the Life Stressor Checklist-Revised (LSC-R).1 Placenta tissues were collected at birth and sampled from the fetal side. Placentas were stored at -80°C. DNA was isolated using Qiagen Tissue DNA extraction kits (Qiagen, Valencia CA) and quantified using an Implen Nanophotometer Pearl (Westlake Village, CA). 500ng of DNA was bisulfite-treated using the EZ DNA Methylation-Gold™ Kit (Zymo Research, Orange, CA) analyzed by the Infinium Methylation Assay. Illumina Infinium HumanMethylation450 array: HumanMethylation450 BeadChips (Illumina Inc., San Diego, CA, USA) were used to interrogate 485577 DNA methylation sites and to generate a measure of the methylation proportion at each site.
Association analysis was conducted using a semi-continuous model, linear regression, and a generalized additive model (GAM) (see Supplement Table S1). For the semi-continuous model, we considered many values of α corresponding to percentile increments from the 80th to the 96th percentile of LSCRwt. We selected the semi-continuous model where α =31 corresponding to the 92nd percentile of LSCRwt. This model shows low genomic inflation (λGC=1.158, see Supplement Figure S1), maintains an adequate number of samples above the threshold (n=15), and demonstrates enhanced power to detect associations as compared to the linear regression model. The result of GAM, on the other hand, showed a worse control of type-I errors than the semi-continuous regression model, giving a much higher genomic inflation factor of λGC=1.26 (see Supplementary Table S1). 
To further substantiate our findings, we also conducted a combined stability selection and permutation test approach to identify methylation probes significantly associated with LSCRwt scores. First, we generated 100 data sets by subsampling two thirds of the participants in the original data (nsub=138) and conducted the semi-continuous association test described above for all probes based on each subsampling data set. We recorded the selection frequencies, k (ranging from 0 to 100), of each probe as the number of times the probe was selected across 100 subsampling runs at a p-value cutoff of α1 = 0.00001. We then permuted the order of stress scores and repeated the above subsampling procedures. We derived the final FDR by comparing the distribution of selection frequencies, k, in the permuted runs to that on the observed data. The results of all models tested can be found in supplementary Tables S1 and S2. 
[bookmark: _GoBack]Heatmaps were used to visualize patterns of methylation. First, methylation beta values of the 616 probes significant at FDR = 0.20 were  adjusted for genetic background and cell type heterogeneity using the same set of principal component adjustments in the semi-continuous model, and were then normalized to have mean 0 and sd 1.  Hierarchical clustering based on complete-linkage was performed based on adjusted methylation values of the 616 probes.  The gap statistic2, which provides a measure of error in terms of within cluster-dispersion, was calculated for cluster numbers 1 through 50 and plotted (Supplemental Figure S2). Based on values of gap statistic, we select number of clusters to be K=10. Supplemental figure S3 shows a heatmap corresponding to cluster number of 10, where rows (probes) were ordered based on the hierarchical clustering results (left bar); probe sets corresponding to each of the top three clusters were boxed in yellow; a bar showing the category of statistical significance for each probe is shown to the left.  Columns (participants) were organized by separately clustering methylation values for samples above and below the α=31 threshold. Samples above the threshold were clustered into three groups (left), while samples below were randomly ordered. Bars showing categories of LSCRwt, maternal age, and child’s gender are shown for each participant (top). 
Scatterplots were created for the significant hits at an FDR=0.05 level (see Supplementary Figure S4).
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Figure S1. Quantile-quantile (Q-Q) plot for the pt92 semi-continuous model. The x-axis shows the expected –log10 p-value, and the y-axis shows the observed –log10 p-value based on the ANOVA F-test of association. The genomic inflation factor, the ratio of the medians of the observed and expected p-value distributions (chi-squared), is shown in the top left.
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Figure S2. Gap statistic for different numbers of clusters. The gap statistic, which provides a measure of error in terms of within cluster-dispersion, was calculated for cluster numbers 1 through 50 (k) and plotted. The data point corresponding to the selected cluster size (K=10) is labelled by ←.

[image: ]Figure S3. Heatmap of adjusted β-values. Heatmap is based on methylation beta values for 616 significant probes (FDR < 0.20) pre-adjusted for genetic and cell background. K-means clustering was performed on the adjusted methylation values and an optimal cluster size (K=10) was selected based on the gap statistic. Cluster assignments are shown in the bar to the left.  KEGG pathway enrichment testing was performed for the collection of 616 genes.
[image: ]

Figure S4: Boxplots and scatterplots for selected probes. For each probe, the corresponding scatterplot shows adjusted methylation values (y-axis) for each sample arranged on the x-axis by maternal stress score. The vertical dashed line shows the location of the alpha threshold (α=31) used to construct the binary and truncated variables used in our semi-continuous genome-wide tests of association.  The direction of the estimated beta coefficients for each of these terms (βT and βB) are indicated when significant (p<0.05) and when the magnitude of beta is larger than 0.001.
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