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Supplementary Figure legends

Figure S1, related to Figure 1, Dynamics of H3K4me3 and H3K27me3 chromatin

domains in hPGCs

(A) Summary of hPGCs and gonadal somatic cells analyzed by ULI-NChIP and RNA-
seq techniques.

(B) RT-qPCR analysis of selected marker genes in hPGCs and somatic cells in a 15-
week (Wk15) female sample.

(C) Morphology of Wk8 to Wk15 human genital ridges of both sexes.

(D) Representative immunofluorescence micrographs of OCT4 and c¢-KIT in genital
ridge cryosections at Wk10 and Wk15 of both sexes. Scale bars, 20 um.

(E) Heatmap (left) and boxplot (right) for representative spermatogenic genes
expression in male hPGC and gonadal somatic cell (Soma) samples at indicated
development stages. Expression was present as log2(le-6 + FPKM) and
log2(FPKM+1) in boxplot.

(F) Barplots showing the genomic distributions of H3K4me3 and H3K27me3 ChIP-
seq peaks on promoters, genebody and intergenic regions in hPGCs in indicated
samples of both sexes. Soma, gonadal somatic cells.

(G) (left) Immunofluorescence analysis for H3K4me3 on Wk10 and Wk15 female
genital ridge cryosections. The nuclei of c-KIT positive hPGCs are indicated by
white dotted line. Scale bars, 10 pum. (right) Analysis of relative intensity of
H3K4me3 of ¢c-KIT positive female hPGCs between Wk10 and Wk15. The results
are normalized to those in Wk10. Each dot represents the relative fluorescence
intensity of a single nucleus. Data are represented as the means + SEM (n > 23

single nuclei).

(H) Heatmaps showing the distribution of H3K4me3 profiles around TSS (£2 kb) in
hPGCLC, hESC and hPGC samples. The right panels show the enriched GO terms
of biological processes with the g-values. The difference between H3K4me3 peaks

was used to define shared, embryo-specific, and germ cell-specific genes using the

following rules: shared: the promoter was covered in hESC, hPGCLC, and at least



one hPGC sample; embryo-specific: the promoter was covered in hESC or
hPGCLC but not any hPGC samples; germ cell-specific: the promoter was covered
in hPGCLC or at least one hPGC sample but not hESC.

() Line plots showing the density distribution dynamics of H3K4me3 covered
promoters in male and female hPGC samples at indicated stages.
In Figure S1, for male, Wk8-10, Wk12-15 and Wk23 hPGC samples are represented
as early, middle and late stage, respectively; for female, Wk8, Wk14 and Wk21
hPGC samples are represented as early, middle and late stage, respectively. Soma,

gonadal somatic cells; F, female; M, male.

Figure S2, related to Figure 2, Bivalent chromatin domains in hPGCs

(A) Venn diagrams showing the number of H3K4me3 and H3K27me3 ChIP-seq peak
covered promoters at early, middle and late stage in male and female hPGC samples.

(B) Barplots showing the percentage of H3K27me3 covered promoters in female
mPGC (left) and female hPGC (right) samples. H3K27me3 profiles of mouse PGCs
are cited from SRA097278.

(C) Genome browser view of H3K4me3 and H3K27me3 profiles on H3K4me3-only
gene MT2A (shaded in light purple) and bivalent gene MT'1A. Profiles are calculated
as ChIP-seq RPM and smoothed as 3 pixels window using WashU Epigenome
Browser. Data range is set as 1-fold to 10-fold of average RPM in each sample.

(D) Barplot showing MT24 and MT1A expression in hPGCs of both sexes at early and
late stage.

(E) Genome browser view of H3K4me3 and H3K27me3 profiles at bivalent gene
TFAP2B locus in hPGCs of both sexes at indicated time point. The histone profiles
at TFAP2B locus in human pre-implanted embryos at 4-cell and 8-cell stages are
also indicated. H3K4me3 and H3K27me3 profiles and expression levels of human
pre-implanted embryos are cited from GSE124718.

(F) Barplot showing TFAP2B expression in hPGCs and human pre-implanted embryos
at indicated stages.

(G) Heatmaps showing the distribution of H3K4me3 and H3K27me3 profiles around



TSS (+2kb) in gonadal somatic cell samples of both sexes and human ESCs. Data

of human ESCs is cited from GSE29611. Signals are sorted by H3K4me3 profile at
each stage and colors indicate ChIP-seq RPM.

In Figure S2, for male, Wk8, Wk15 and Wk23 hPGC samples are represented as
early, middle and late stage; for female, Wk8, Wk14 and Wk21 hPGC samples are

represented as early, middle and late stage, respectively. F, female; M, male.

Figure S3, related to Figure 4, Chromatin state of DNA demethylation escapee

genes in hPGCs

(A)Genome browser view of H3K4me3 and H3K27me3 profiles on IncRNA XIST.
Profiles were calculated as ChIP-seq RPM and smoothed as 3 pixels window using
WashU Epigenome Browser. Data range was set as 1-fold to 10-fold of average
RPM in each sample.

(B) Barplot showing XIST expression in hPGCs of both sexes at late stage.

(C) Pie plots showing the percentage of DNA demethylated and escapee Skb-bin
regions (top panel) and percentage of repeat-rich and repeat-poor escapee Skb-bin
regions (bottom panel) in hPGCs.

(D) Genome browser view of indicated histone modification and DNA methylation
profiles at representative escapee gene STX2 locus (shaded in light purple) and
demethylated gene DND1 locus (shaded in light yellow). Profiles are calculated as
ChIP-seq RPM and smoothed as 3 pixels window using WashU Epigenome
Browser. Data range is set as 1-fold to 10-fold of average RPM in each sample.

(E) Barplots showing STX2 and DND1 expression of both sexes at early and late stage.

(F) Boxplots showing the comparison of H3K4me3, H3K27me3, H3K9me3 ChIP-seq
profiles, expression (FPKM) and DNA methylation level between escapee and
demethylated promoters in male and female hPGCs at late stage.

In Figure S3, for male, Wk8-10 and Wk23 hPGC samples are represented as early
and late stage; for female, Wk8-10 and Wk21 female hPGC samples are represented

as early and late stage, respectively. F, female; M, male. Student’s t-test was



performed to examine the significant statistical difference between two groups of

data in boxplots. *p < 0.05, **p <0.01, ***p < 0.001, n.s., not significant.

Figure S4, related to Figure 4, Chromatin state of DNA demethylation escapee

repeats in hPGCs

(A)Barplot showing the DNA methylation (top panel) and expression (bottom panel)
level rank of retro-transposable elements in hPGCs. Higher rank indicates higher
DNA methylation and expression level. SVA, LINE1(L1) and hominoid-restricted
ERVs (HERVs) are indicated in red.

(B) Boxplots showing the comparison of H3K4me3, H3K27me3, H3K9me3 ChIP-seq
profiles, expression (FPKM) and DNA methylation level between escapee and
demethylated repeats in male and female hPGCs at late stage.

(C) Scatter plots showing H3K4me3 and H3K9me3 profiles of SVA copies on human
genome in male (left panel) and female (right panel) hPGCs at early and late stage.
Red and blue dots represent SVA_A and SVA_E subfamily, respectively.

(D) Barplots showing histone marks, expression levels and DNA methylation levels in
SVA subfamilies in male (top panel) and female (bottom panel) hPGCs at late stage.
Left panel: barplot showing H3K4me3 and H3K9me3 preference of each copy of
SVA subfamilies. Middle panel: barplot showing the expression level of each SVA
subfamily. Right panel: barplot showing the DNA methylation level of each SVA
subfamily.

(E) Barplots showing the normalized expression levels of LTRS Hs/HERVK subfamily
(left panel) and LTR14/HERVK subfamily in hPGCs.

(F) Boxplots showing the comparison of H3K4me3, H3K27me3, H3K9me3 ChIP-seq
profiles, expression (FPKM) and DNA methylation level between proximal and
distal genes relative to LTRS5 Hs/HERVK subfamily (left panel) and
LTR14/HERVK subfamily (right panel) in male (top panel) and female (bottom
panel) hPGCs at late stage.

(G) Boxplots showing the expression levels between proximal and distal genes relative

to LTRS Hs/HERVK subfamily (left panel) and LTR14/HERVK subfamily (right



panel). Expression levels were represented as FPKM.

In Figure S4, for male, Wk8-10, Wk15 and Wk23 hPGC hPGC samples are
represented as early, middle and late stage, respectively; for female, Wk8-10, Wk14
and Wk21 hPGC samples are represented as early, middle and late stage,
respectively. Student’s t-test was performed to examine the significant statistical
difference between two groups of data in boxplots. *p < 0.05, **p < 0.01, ***p <

0.001, n.s., not significant. F, female; M, male.



