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Supplementary Figure S6. Testing whether the selective pressure on different epigenetic marks
is a passive consequence of selection on gene expression in fetal cell types. (a) - (e) For different
epigenetic marks, we computed the adjusted dM statistic and its corresponding null distribution

for each of 172 fetal cell types (see Methods). We depict the distribution of adjusted dM (pink, 172
points) and compare it to the distribution of the most extreme null permutation (blue); maximum
if the epigenetic mark is under positive selection, minimum if it is under negative selection.
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Supplementary Figure S7. Assessing whether the positive selection on the size of the
hypomethylated region around hypomethylated proximal promoters in the germline is
explained by a causal role in gene regulation. The distribution of gene expression levels in testis
((@) or embryonic stem cells ((b)), stratified according to the width of the hypomethylated region
around the proximal promoter in the germline. Only genes with hypomethylated proximal
promoters are analyzed.
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Supplementary Figure S8. Assessing whether a causal role of proximal promoter DNA
methylation methylation on expression during early pre-implantation development completely
accounts for the inferred selective pressure. (a) The distribution of LOEUF estimates, stratified
according to proximal promoter methylation status in the germline and embryonic stem cells (see
Methods for details). (b) The distribution of expression level in embryonic stem cells, stratified
according to proximal promoter methylation status in the germline and embryonic stem cells. The
same genes as in (a).
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Supplementary Figure S9. Coding de novo mutation rate, loss-of-function intolerance, and
coding H3K36me3 patterns; additional analyses. (a) and (b). Like Figure 4a and b, respectively,
but where the number of synonymous mutations is computed by also adding a pseudocount of 1
to each gene. (c) and (d). The distribution of the synonymous substitution rate (dS; obtained from
Ensembl version 96 for human vs chimp and human vs mouse), stratified according to
loss-of-function intolerance. (e) - (g). Like Figure 4a, but with the mutation rate calculated using
different types of de novo mutations (y axis label). (h) Percentage of variance in genic mutation
rate explained by loss-of-function intolerance (LOEUEF), for different types of de novo mutations
used to calculate the mutation rate.
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Supplementary Figure S10. Comparative analysis of proximal promoter methylation.
Methylation state in the human male germline of proximal promoters methylated (a) or
hypomethylated (b) in chimp and rhesus male germline. In this analysis, rhesus serves as an
outgroup.
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Supplementary Figure S11. Genetic diversity of promoter CpG sites in TOPMed. (a) The
nucleotide diversity of all promoter CpG sites, stratified according to whether they are methylated
or hypomethylated in the male germline (> 80% and < 20% of bisulfite sequencing reads
supporting the methylated state, respectively). Nucleotide diversity was estimated as described in
methods. Only CpGs with > 10x coverage are considered. (b) The minor allele frequency
spectrum of the CpGs used in (a).

Boukas etal. | 2022 | bioRyiv | Page S8


https://doi.org/10.1101/2020.07.04.187880

