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Fig. S1. The evolutionary aspect of the Sox2- and Brn2-binding sites in ESC and NPC. A Evolutionary trace of
orthologous sequences of human Sox2- and Brn2-binding sites across vertebrates. The red heatmap denotes
the proportion of binding sites among phylogenetic clades in which orthologs were detected in the most
distantly related species, thereby inferring the temporal acquisition of TEs harboring these binding sites. The
blue heatmap indicates the rate of acquisition of TE-derived binding sites per unit time. Divergence times
(million years ago), as estimated by TimeTree (https://timetree.org/), are shown above the phylogeny.
Numbers in parentheses following each species name indicate the number of species included in the ortholog
search. Clade names are indicated above the heatmap. B Evolutionary conservation scores across 2-kb
regions centered on Sox2-binding sites (blue) and random ChlIP-seq input read positions (gray). Conservation
was assessed as the mean phastCons30way score within the binding regions, calculated using deepTools.
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Fig. S6. Thirteen TE subfamilies contributing to the spread of Sox2-binding sites in ESCs. A The known Sox2-
binding motif (SOX2_HUMAN.H11MO.0.A) obtained from the HOCOMOCO database. B Distribution of Sox2-
binding sites along the consensus sequences of TEs that showed significant enrichment of binding sites in Fig.
3A. TE sequences with dense binding sites, marked by the blue line above the plots, are aligned. The orange
lines above the alignments denote conserved Sox2-binding motifs, with the corresponding sequence logos
shown below. P-values were calculated using FIMO analysis, comparing the known binding motif in (A) with
the consensus sequences.
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Fig. $10. Instances of TE loci bound by Sox2 in ESCs. The TE subfamilies and their genomic positions in the
human genome assembly (hg38) are shown above the IGV browser panels. The top panel in each IGV
browser view shows evolutionary conservation from phastCons30way (dark green) and TE annotations from
RepeatMasker. The magenta bars in the RepeatMasker track indicate TEs where ChlP-seq peaks of Sox2
(blue) were detected in ESCs. In each panel, histone modifications and functional annotations from
ChromHMM are shown in the middle and bottom tracks, respectively.
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Fig. S11. Instances of TE loci bound by Sox2 in NPCs. The TE subfamilies and their genomic positions in the
human genome assembly (hg38) are shown above the IGV browser panels. The top panel in each IGV
browser view shows evolutionary conservation from phastCons30way (dark green) and TE annotations from
RepeatMasker. The magenta bars in the RepeatMasker track indicate TEs where ChlP-seq peaks of Sox2
(blue) were detected in NPCs. In each panel, histone modifications and functional annotations from
ChromHMM are shown in the middle and bottom tracks, respectively.



LTR51 (LTR, ERV1)
chr11:41,380,047-41,386,371

aL38100089 13200000
|

Human chr11 L . L

3830000
I

1304005 L0t
1

13860000

Conservation l| L. .L S R Y

©Tenn umed HuS3 UMES (TATOR

RepeatMasker

Brn2 ,
H3K4me1

- - ——— m &

LiMEd

,,I_,,_..,..,_IA,A M\ ul .. .All.,

22 UM RSt

Abda.

LmEd

Lmed memn U

H3K27ac

NPC H3K4me3
H3K27me3

H3K9me3

H3K36me3
ChromHMM

Heterochromatin Low

H3K4me1

Enh Active

Heterochromatin

H3K27ac

H3K4me3

ESC | H3k27me3
H3K9me3

H3K36me3
ChromHMM

MER72 (LTR, ERV1)
chr1:100,783,482-100,788,595

100,784 000p 10078500009
I I

Human chr1

Enh poised

100786 000bp
I

100,787,0000p
i

100,788,0000p
i

Conservation “ l A ‘l |
P | IN _ '

RepeatMasker
Brn2

Iy wTzAL LiMEs s

A

1o ..ha a

eRT2

T lll

en

Auszs

- ll |I| I ILL,“LL

- & ==

H3K4me1

k... 000

H3K27ac

NPC H3K4me3
H3K27me3
H3K9me3
H3K36me3
ChromHMM

Heterochromatin

H3K4me1

Enh poised

—_— e

Low TSS/EAN_bivipoised

Heterochromatin

H3K27ac

H3K4me3

ESC H3K27me3

H3K9me3

H3K36me3
ChromHMM

LTR43B (LTR, ERV1)
chr2:212,667,350-212,672,605

Human chr2 . |

ety w6900t
I

2w emo0bp
I

P
I I

e0mbp
I

Conservation I__.LL,,A-J_;I- . J., lA PR W

RepeatMasker
Brn2

mrio LmEs Auses LMEs

- - A - -

o

M

R MRS LTRi38

- =

iRy MR BLACKIACK BLACKIACK  Alusz

e e il - -

a A, .l i . l..AA.,‘,A,

BLACKIACK

A

umes

h_‘ camaa. A2 A

umar

H3K4me1

H3K27ac

NPC H3K4me3

H3K27me3

H3K9me3

H3K36me3
ChromHMM

Heterochromatin

H3K4me1

TSS/EnN_bivfpoised

Heterochromatin

H3K27ac

H3K4me3

ESC H3K27me3

H3K9me3

H3K36me3
ChromHMM




LTR35B (LTR, ERV1)
chr2:64,908,026-64,913,181

shs090000p 451000009 essio0tp 15120000
|

sas130000p
|

Human chr2 ! 1 I |

I.,.A Y I _.,L.J‘,, x ,ll e

wsTB s AusaL Ausqz MR MiTLK UrRase oRsL Rz Ao

Brn2 e m

Conservation
RepeatMasker

A al

MERIS  ORSL

Y R

MamRTEL FLAN_C [

H3K4me1 [

H3K27ac

NPC H3K4me3

H3K27me3

H3K9me3

e o it n -~

H3K36me3
ChromHMM

Low nh poised low  Enpoised tow
H3K4me1
H3K27ac
H3K4me3
H3K27me3
H3K9me3
H3K36me3
ChromHMM

ESC

MLT1H (LTR, ERVL-MaLR)
chr14:46,155,181-46,162,362

1560000 1570000 61580000 6 1590000p 516000000 616100000
| i

Human chr14

1820000
|

. ,|.L,l C .ull“..‘l .

Arich sk s

Conservaon |, Ayl Lood b

RepeatMasker

C hmaaa b

[ LpeL [ e [ LiMEc WTLH

Bm2 __ . - = - - - e ol . - - -

....L._‘.‘._.‘.._...‘

e

H3K4me1

H3K27ac

NPC H3K4me3

H3K27me3
H3K9me3
H3K36me3
ChromHMM

Heterochromatin Low Enh potsed Low Heterochromatin

H3K4me1

H3K27ac

H3K4me3
H3K27me3
H3K9me3
H3K36me3
ChromHMM

ESC

Fig. S12. Instances of TE loci bound by Brn2 in NPCs. The TE subfamilies and their genomic positions in the
human genome assembly (hg38) are shown above the IGV browser panels. The top panel in each IGV
browser view shows evolutionary conservation from phastCons30way (dark green) and TE annotations from
RepeatMasker. The magenta bars in the RepeatMasker track indicate TEs where ChIP-seq peaks of Brn2
(green) were detected in NPCs. In each panel, histone modifications and functional annotations from

ChromHMM are shown in the middle and bottom tracks, respectively.
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Fig. $15. A-B The 16 functional categories classified by ChromHMM based on the epigenetic states of ESC
(A) and NPC (B) as well as their genomic states. Heatmap colors represent the proportions of the histone
modification signals (red) and those of the genomic feature (green). Pro, promoter; Enh, enhancer; biv,
bivalent; down, downstream; TSS, transcription start site; TES, transcription end site.



