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865,918 probes

l

Filtering probes with a
detection p-value above 0.01.
Removing 30,994 probes.

|

Filtering BeadCount

Filtering probes with a beadcount <3 in
at least 5% of samples.

Removing 1,281 probes )

}

~

N
Filtering NoCG

Only Keep CpGs, removing 2,639

probes from the analysis. )

Filtering SNPs

Using general EPIC SNP list for filtering.
Filtering probes with SNPs as identified in
Zhou's Nucleic Acids Research Paper 2016.
Removing 91,978 probes from the analysis.

Filtering MultiHit

Filtering probes that align to multiple
locations as identified in Nordlund et al
Removing 11 probes from the analysis.

J

Filtering XY
Filtering probes located on X,Y chromosome,
removing 15,714 probes from the analysis.

~

723,301 probes

Supplementary Figure S1. Filtration process of HM850k probes.
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Supplementary Figure S2. Singular value decomposition (SVD) analysis before (A) and after (B)
batch effect correction. The labels "PC-1" to "PC-20" correspond to the Principal Components (PCs)

showing the top PCs correlated with the detected covariates (age, sex, Array, Slide, and Sample Group),

with the number of PCs determined using Random Matrix Theory.



Normal Q-Q Plot
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Supplementary Figure S3. Normal Q-Q plot. The x-axis displays the theoretical quantiles expected
under a normal distribution, while the y-axis represents the observed quantiles from the dataset. A
straight line indicates conformity to a normal distribution.
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Supplementary Figure S4. Co-methylation pattern analysis for the DMR surrounding the PDEIC.
The upper panel displays a regional Manhattan plot of the DMR surrounding the PDEC gene. The y-
axis represents -logio(p-value) for each CpG probe in the DMR, and the X-axis represents the
genomic location of each CpG site. In the middle panel, annotation tracks for gene, Broad
ChromHMM, Regulation, and SNP are presented. Within the Broad ChromHMM track, pink track
corresponds to heterochromatin/low signal regions, and within the regulation ENSEMBL track, sky
blue and yellow tracks correspond to CTCF binding site and predicted weak enhancer/Cis-regulatory

element, respectively, as defined in the coMET user guide



(https://www.bioconductor.org/packages/devel/bioc/vignettes/coMET/inst/doc/coMET.pdf; accessed

on 30 November 2023). In the lower panel, the co-methylation pattern of CpG probes within the
DMR is depicted, displaying a heatmap of Spearman correlation coefficients (R). In this heatmap, red
indicates a positive correlation with higher 'R' values, while blue indicates a negative correlation with

lower 'R' values.
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Supplementary Figure S5. Co-methylation pattern analysis for the DMR surrounding the TDRD9Y.
The upper panel displays a regional Manhattan plot of the DMR surrounding the 7TDRDY gene. The y-
axis represents -logio(p-value) for each CpG probe in the DMR, and the X-axis represents the
genomic location of each CpG site. In the middle panel, annotation tracks for gene, Broad
ChromHMM, Regulation, and SNP are presented. Within the Broad ChromHMM track, brown track
corresponds to repressed regions, as defined in the coMET user guide

(https://www.bioconductor.org/packages/devel/bioc/vignettes/coMET/inst/doc/coMET.pdf; accessed

on 30 November 2023). In the lower panel, the co-methylation pattern of CpG probes within the



DMR is depicted, displaying a heatmap of Spearman correlation coefficients (R). In this heatmap, red
indicates a positive correlation with higher 'R' values, while blue indicates a negative correlation with

lower 'R' values.



