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Supplemental Figure S5: PE is not activated earlier than E1-E4 and does not primarily function by
removing H3K27me3 from the Fgf5 promoter or by facilitating activation of the intergenic enhancers

E1-E4

(A) H3K27ac ChIP-Seq signal (normalized for sequencing depth) at the Pou3f1/Oct6 and the Thx3 locus

along a differentiation time course with fixed scale bar.

(B) H3K27ac ChIP-Seq signal from Yang et al., 2019 at the Fgf5 locus along a differentiation time course

with fixed scale bar.

(C) mRNA counts per cell in WT and APE ESCs and EpiLCs (differentiated for 36 h) for Fgf5, Otx2 and
Thbx3 as determined by ViewRNA smRNA FISH.

(D) Thx3 and Pou3F1/Oct6 expression in Eed-/- and Eed-/- APE cells along an ESC to EpiLC differentiation
time course as determined by RT-qPCR. Expression values are normalized to Rpl/3a. Mean values of n=2

biological replicates are shown.

(E) Fgf5 expression in Eed-/- and Eed-/- APE cells at each time point of ESC to EpiLC differentiation as
determined by RT-qPCR with intron-spanning primers. Expression values are normalized to Rp//3a and to
the Eed-/- cell line at the same time point within each biological replicate. Mean values of n=2 biological
replicates are shown. Normalized values for each replicate are shown as dots. Error bars correspond to one
standard deviation in each direction. Cell lines with statistically lower expression (one-sided Welch Two

sample t-test) compared to Eed-/- at that time point are marked by stars.

(F) H3K27ac ChIP-qPCR signal flanking the Pou3F1/Oct6 and Thx3 enhancers in WT, APE, AE1 and AE2
cells at 40 h of differentiation. Input enrichment was calculated and then normalized within each individual
sample to two genomic regions known not to be marked by H3K27ac by previous ChIP-Seq studies
(Buecker et al., 2014). Mean values of n=2 biological replicates are shown. Normalized values for each
replicate are shown as dots. Error bars correspond to one standard deviation in each direction. Cell lines
with statistically lower signal (one-sided Welch Two sample t-test) compared to WT at that time point are

marked by stars.
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Figure 6: High levels of Pol II accumulate at the PE element

(A) Spike-In-normalized strand-specific PRO-Seq signal at the Fgf5 locus in WT and APE cells after 40 h
of ESC to EpiLC differentiation with fixed scale bar. Enhancers are highlighted in red.

(B) Quantification of Spike-In-normalized PRO-Seq signal on the plus strand between start of Fgf5 exon
two and end of Figf5 exon three in WT, APE as well as PE KI cells after 40 h of ESC to EpiLC differentiation.

(C) Quantification of Spike-In-normalized PRO-Seq signal at the Figf5 enhancers on plus and minus strand
in WT cells after 40 h of differentiation.

(D) Spike-In-normalized strand-specific PRO-Cap-Seq signal with nucleotide resolution at the Fgf5 locus
in WT cells after 40 h of ESC to EpiL.C differentiation. Enhancers are highlighted in red.

(E) RiboZero RNA-Seq signal normalized for sequencing depth at the Fgf5 locus in WT and APE cells after
48 h of ESC to EpiLC differentiation with fixed scale bar. For the second replicate and a representation with

adjusted scale bar, see Supplements.

(F) Quantification of RiboZero RNA-Seq signal in Figf5 exon one divided by Fgf5 exon three in WT and
APE cells after 48 h of ESC to EpiL.C differentiation. Mean values of n=2 biological replicates are shown.

Error bars correspond to one standard deviation in each direction.

(G) Spike-In-normalized strand-specific PRO-Seq signal at the Figf5 locus in WT, APE and PE KI (one anti-
sense and one sense clone, see Supplements for additional clone) cells after 40 h of ESC to EpiLC

differentiation with adjusted scale bar. The knocked-in PE element is highlighted in grey.

(H) Quantification of Spike-In-normalized PRO-Seq signal at the Figf5 enhancers on plus and minus strand
in PE KI (sense) cells after 40 h of ESC to EpiLLC differentiation. For similar quantifications in the remaining

clones, see Supplement.
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Supplemental Figure S6: High levels of Pol II accumulate at the PE enhancer

(A) Spike-In-normalized strand-specific PRO-Seq signal at the Fgf5 locus for WT and APE cells (2
biological replicates each) as well as for all four PE KI clones after 40 h of ESC to EpiL.C differentiation

with fixed scale bar.

(B) Spike-In-normalized strand-specific PRO-Seq signal at the Oct6/Pou3f1 locus for WT and APE cells (2
biological replicates each) as well as for all four PE KI clones after 40 h of ESC to EpiLL.C differentiation

with fixed scale bar.

(C) Travel ratio (PRO-Seq reads mapping on the plus strand between start of exon two and end of exon three
divided by reads on the plus strand within a 350 bp window focused on the TSS) at the Fgf5 gene for WT,
APE and PE KI cells after 40 h of ESC to EpiLC differentiation.

(D) RiboZero RNA-Seq signal normalized for sequencing depth at the Fgf5 locus in WT and APE cells (2
biological replicates each) after 48 h of ESC to EpiLC differentiation with adjusted scale bar.

(E) Pol II ChIP-Seq signal from Yang et al., 20191t the Figf5 locus along an ESC to EpiLC differentiation

time course with fixed scale bar. Enhancers are highlighted in red.

(F) Quantification of Spike-In-normalized PRO-Seq signal at the Fgf5 enhancers on plus and minus strand
in PE KI cells after 40 h of ESC to EpiLC differentiation.

(G) Quantification of Spike-In-normalized PRO-Seq signal at the Oct6 enhancer on plus and minus strand

in WT, APE and PE KI cells after 40 h of ESC to EpiLC differentiation.

(H) Quantification of Spike-In-normalized PRO-Seq signal at the E1 and E2 Fgf5 enhancers on plus and
minus strand in WT, APE and PE KI cells after 40 h of ESC to EpiLC differentiation.
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