Supplementary Figure Legends

Figure S1. A global survey of DM Vs in mouse somatic tissues.

(A) UCSC Genome Browser snapshot showing DNA methylomes near a DMV
(Foxd3) in mouse somatic tissues [1].

(B) The numbers of DMVs found in different mouse cell types shown as bar graphs.

(C) Maternal and paternal DNA methylation patterns in different regions (promoter,

gene body, intergenic, CGI and tissue DMV) during mouse development.

Figure S2. DMVs are hotspots of transcription factor binding sites and show low

levels of deamination mutation rates.

(A) TF binding density (number of TF binding sites per Kb) in CpG island (CGlI) and
non-CpG island (non-CGI) of DMVs using a ChlP-seq dataset from ENCODE for
a panel of TFs [2-4]. A random set of regions with the same length of each DMV
were similarly analyzed as random control.

(B) TF binding site distribution around the TSSs (transcription start sites) in mouse
for promoters in DMVs or other promoters using a published ChIP-seq dataset
[5].

(C) The average DNA methylation level and nucleosome occupancy enrichment in
mESC [6] are shown around DMVs.

(D) Venn diagram shows the overlap between CGI clusters and DMVs (left top).
Boxplot showing PhastCons scores for CGI clusters that overlap with DMVs or
do not overlap with DMVs (left bottom). Similar comparison analysis results are
also shown for super-enhancers and DMVs (right). CGlI clusters [7] and
super-enhancers in human embryonic stem cells [8] were defined previously.

(E) UCSC Genome Browser snapshot showing the sequence deamination rate in the



human genome [9], DNA methylomes for various human cell lines [10], and CG
density for a DMV (Pax6).

(F) Boxplots showing the deamination rates for non-CGlI regions (near promoters,
TSS+10kb) with different CG densities that either fall inside or outside DMVs.
Non-CGl regions near promoters were chosen for better comparison as non-CGl
regions away from promoters show even higher deamination rates (data not

shown).

Figure S3. Identification of three groups of DMVs.

(A) Hierarchical clustering analysis for mouse tissues based on their DMV DNA
methylation levels [1].

(B) Boxplots showing the length (left), CG density (middle), and GC content (right)
of group | (yellow), group Il (blue) and group Il (red) DMVs.

(C) Gene ontology analysis results for genes associated with group I, group 1l and

group 111 DMVs.

Figure S4. Polycomb is required for maintenance of hypomethylation in DMVs.

(A) Boxplots show enrichment of H3K27me3 and Polycomb protein in highly DNA
methylated and lowly DNA methylated H3K27me3 peaks. The regions that are
depleted of H3K27me3 and Polycomb bindings (green) were selected as negative
control.

(B) Western blot of H3K27me3 in WT and Eed ” mESCs. H3K4me3 is used as
control.

(C) Heatmaps representing the difference of DNA methylation levels within DMVs

between Eed ”~ mESCs and multiple WT mESCs with various background,



including TT2 [7], R1, and 159-2 [11]. All DMVs are normalized to the same
length. The levels of H3K27me3 in WT mESCs are also shown.

(D) Bar graphs showing the FPKM (fragments per kilobase per million mapped reads)
of pluripotency genes and Polycomb target genes in WT (blue) and Eed " (red)
mMESCs. Azoomed-in graph is also shown.

(E) Boxplot showing difference of gene expression (FPKM) between Eed” and WT
in hypermethylated and unchanged DMVs. All Polycomb DMV are sorted
according to the difference of DNA methylation between Eed” and WT. The top
100 and bottom 100 of DMVs are defined as hypermethylated and unchanged,
respectively.

(F) The epigenetic landscape is shown for a DMV gene (Pou3f2) marked by both
H3K27me3 and Polycomb, and a gene (Gm6116) marked only by H3K27me3.
Regions with elevated DNA methylation in Eed ” mESCs compared to WT are

shaded. Binding of EED, EZH2, and RING1B [12] is also shown.

Figure S5. DMVs show a compact self-interacting structure.

(A) Snapshot showing 4C-seq results for DMV regions Pax6 and Nkx2-2 in WT and
Eed ™ mESCs (with two replicates shown). Two distal regions (shaded by red)
that also interact with DMVs (shaded by purple) are shown on the right (Wtl and
Foxaz2).

(B) Snapshot showing 4C-seq results for the HoxB region in WT and Eed ” mESCs
using a bait designed for the Hoxb3 gene. DNA methylation and H3K27me3 in
mMESCs are also shown. The 4C-seq data from Denholtz etal. [13] is used as

positive control.



Figure S6. Polycomb regulates DMV hypomethylation likely through TETS.

(A) Boxplots showing the DNA methylation change (KO-WT) of Polycomb DMVs

and other DMVs for mESCs deficient for Eed or Tet1/2/3 [14]. P-values

(two-sided t-test) are also shown.

(B) Boxplots showing the DNA methylation change (KO-WT) of CpG islands and

non-CpG island regions within DMVs for mESCs deficient for Eed or Tet1/2/3

[14]. P-values (two-sided t-test) are also shown.

(C) Dot blot assay results for 5hmC in WT, Tet TKO and Tet/Eed QKO mESCs.

(D) Western blot of H3K27me3 in Tet TKO and Tet/Eed QKO mESCs. a bulif i

used as control.

(E) The average enrichment of EED around Polycomb DMVsin WT and Dnmt3a/3b

DKO mESCs.
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Figure S2
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Figure S3
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Figure S4
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Figure S5
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Figure S6
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