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Supplementary Figures and Tables

1.1 Supplementary Table

Table S1. The information of cell lines analyzed in this study

SamplelD Sex Cell line type | Normal/Patient
H1 Male hESC Normal
H1 BMP4 Male trophoblast Normal
H9 Female hESC Normal
H9 BMP4 Female trophoblast Normal
MRucR Female IPSC Patient
(preeclampsia)
MRucR_BMP4 Female trophoblast Patient
(preeclampsia)
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Table S2. The bioinformatics tools used in this study

Supplementary Material

Analysis Software Notes Version
Quality control In house
Map the sequencing reads to
BWA the reference genome and the | 0.7.8-r455
BAM file was obtained
Alignment SAMtools Sort bam 1
Merge the bam file from the
Picard same sample and mark the 1.111
duplicate reads
Strelka? Detect and filter SNV and 5
SNP/InDel InDels
detection
ANNOVAR Annotate variation site 2018April6
BreakDancer Detect SV Vv0.0.1
SV detection
ANNOVAR Annotate variation site 2018Apri16

Table S3. The data sets from different laboratories analyzed cell lines of H1 and BMP4-induced
trophoblast HL_BMP4 in this paper. All of the data can be retrieved through the corresponding GEO

number.

H1 BMP4
H1 (GSE16256; = ]
Data (GSE16256;
GSE18927) GSE18927)
WGBS(Whole- GSM429321 GSM602254
DNA L
) Genome Bisulfite
methylation i
Sequencing) GSM429322 GSM602255
Histone H3K27me3 GSM605308 GSM896164




Modifications GSM466734 | GSMT753431
ChlP-Seq
GSM466732 GSM864800
H3K27ac
GSM663427 GSM753427
GSM605315 GSM753441
H3K4me3
GSM469971 GSM753442
Chromatin GSM878616 GSM878628
- DNase-Seq
accessibility GSM878628 GSM878614
G GSM915328 GSM915320
ene RNA-Seq
expression
GSM915329 GSM915321
Table S4. Overview of data production quality
Sample [Novo ID [Raw Raw |Raw [EffectiError(|Q20(%)Q30( [GC(
name reads data(Gdepth(x ve(%0) [%0) %) %)
) )
H1 D1704165 [3.32E+08/99.64 34.43 99.81 {04  [92.92 [84.66 41.55
7
H1 BM |D1704165 3.19E+08(95.7 [33.06 [99.8 [0.02 [95.81 [90.17 41.44
P4 8
H9 D1704165 [3.40E+08/102.06 35.26 [99.83 0.02 [95.97 [90.42 41.16
9
H9 BM |D1704166 [3.46E+08(103.71 35.83 [99.79 0.02 [95.8 00.16 41.17
P4 0
MRucR [D1704166 [3.08E+08/92.54 (31.97 1[99.82 [0.03 [92.89 [84.54 41.25
1
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MRucR_
BMP4

2P

D1704166

3.03E+08

91.02

31.45

99.73

0.04

02.84

84.54

Note:

(1) Sample name: Sample name.

(2) Novo ID: Novogene ID of the sample.

(3) Lane: The flowcell ID and lane number during the sequencing (FlowcelllD_LaneNumber).

(4) Raw reads: The number of sequencing reads pairs; four lines will be considered as one unit

according to FASTQ format.

(5) Raw data (G): The original sequence data volume.

(6) Raw depth (x): The original sequence depth.

(7) Effective (%): The percentage of clean reads in all raw reads.

(8) Error (%): The average error rate of all bases.

(9) Q20: The percentage of bases with Phred score >20.

(10) Q30: The percentage of bases with Phred score >30.

(11) GC: The percentage of G and C in the total bases.

Table S5. Mapping rate and coverage

Sample:1 | H1 H1 BMP | H9 H9 BMP4 | MRucR | MRucR_BMP
4 4
Total:2 6629949 | 63666996 | 679231 | 689959414 | 6158285 | 605144646
98 0 (100%) | 148 (100%) 96 (100%)
(100%) (100%) (100%)
Duplicate:3 | 7541783 | 88802963 | 920837 | 94334955 | 7260333 | 60969448
3 (13.96%) |13 (13.68%) | 3 (10.13%)
(11.40%) (13.57 (11.82%)
%)
Mapped:4 | 6614266 | 63614437 | 678740 | 689360772 | 6142527 | 601732042
54 7 317 (99.91%) |37 (99.44%)
(99.93

41.23




(99.76%) | (99.92%) | %) (99.74%)

Properly 6464970 | 62384471 | 663535 | 675030636 | 6010126 | 584154878
mapped:5 86 0 732 (97.84%) 44 (96.53%)
(97.51%) | (97.99%) | (97.69 (97.59%)

%)

PE 6602087 | 63564352 | 678266 | 688779994 | 6130474 | 598995418
mapped:6 54 8 476 (99.83%) 32 (98.98%)
(99.58%) | (99.84%) | (99.86 (99.55%)

%)

SE 2435800 | 1001698 | 947682 | 1161556 2410610 | 5473248
mapped:7 (0.37%) | (0.16%) (0.14% | (0.17%) (0.39%) | (0.90%)
)

With mate | 9829294 | 7618776 | 108839 | 9300750 8687356 | 10980468
mapped to a | (1.48%) | (1.20%) 66 (1.35%) (1.41%) | (1.81%)

different (1.60%

chr:8 )

With mate | 8435837 | 6389141 | 954348 | 7950739 7513706 | 9505529
mapped to a | (1.27%) | (1.00%) 9 (1.15%) (1.22%) | (1.57%)
different chr (1.41%

((mapQ>=5) )

):9

Average_seq | 33.27 32.13 34.38 34.84 31.05 30.21
uencing_dep

th:10

Coverage:11 | 99.84% | 99.85% 99.14% | 99.14% 99.11% | 99.11%
Coverage at | 99.71% | 99.71% 98.97% | 98.98% 98.94% | 98.94%
_least_4X:1

2

Coverage_at | 98.90% | 98.81% 98.65% | 98.69% 98.52% | 98.51%
_least_10X:

13

Coverage_at | 91.42% | 90.66% 95.35% | 96.10% 92.29% | 91.60%

_least 20X:
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Note:
(1) Total: The total number of clean reads

(2) Duplicate: The number of duplication reads

(3) Mapped: The number of total reads that mapped to the reference genome (percentage)

(4) Properly mapped: The number of reads that mapped to the reference genome and the direction is

right

(5) PE mapped: The number of pair-end reads that mapped to the reference genome (percentage)

(6) SE mapped: The number of single-end reads that mapped to the reference genome

(7) With mate mapped to a different chr: The number of mate reads that mapped to the different

chromosomes (percentage)

(8) With mate mapped to a different chr (mapQ>=5): The number of mate reads that mapped to the

different chromosomes and the MAQ >5

(9) Average_sequencing_depth: The average sequencing depth that mapped to the reference genome

(10) Coverage: The sequence coverage of genome

(11) Coverage_at_least_4X: The percentage of bases with depth >4x in whole genome bases

(12) Coverage_at_least_10X: The percentage of bases with depth >10x in whole genome bases

(13) Coverage_at_least 20X: The percentage of bases with depth >20x in whole genome bases

Table S6. The top 20 key TFs were selected around the variations using HOMER in H1.

Rank TF Description Count MotifScore Reference
1 SREBP1A Sterol regulatory element-binding 314 10.71 (Lecomte et
protein 1 al., 2010)
2 SREBP2  Sterol Response Element Binding 262 11.31
Protein 2
3 GATA2 GATA-binding factor 2 213 10.65 (Ray et al.,
2009; Bai et




10

11

12

13

14

15

16

17

OCT4

STAT3

NFAT

KLF3

NR5A2

TEAD1

IRF3

TEAD?2

P63

STAT1

FOXP1

TEAD3

KLF10

AP-1

Octamer-binding transcription factor

4

Signal transducer and activator of
transcription 3

Nuclear factor of activated T-cells

Kruppel-like factor 3

Nuclear receptor subfamily 5, also
known as the liver receptor
homolog-1

Transcriptional enhancer factor
TEF-1

interferon regulatory factor-3

TEA Domain Transcription Factor 2

Tumor Protein p63

Signal transducer and activator of
transcription 1

Forkhead box protein P1

Transcriptional Enhancer Factor
TEF-3

Kruppel-like factor 10

Activator protein 1

186

173

166

155

152

136

128

127

116

116

115

102

98

97

10.77

10.39

10.58

10.54

10.58

10.58

10.63

10.56

11.26

10.69

10.34

10.77

10.81

11.16

al., 2012)

(Wang et
al., 2012)

(Poehlmann
et al., 2005)

(Li et al.,
2011)

(Bruce et
al., 2007)

(Heng et al.,
2010)

(Nishioka et
al., 2008)

(Nishioka et
al., 2008)

(Lietal.,
2014)

(Pereira de
Sousa et al.,
2017)

(Jacquemin
et al., 1998)

(Kubota et
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al., 2015)
18 ZNF322  Zinc Finger Protein 322 91 10.80
19 OCT6 Octamer-binding transcription factor 90 10.57 (Knofler et
6 al., 2019)

20 SOX4 Sex Determining Region Y (SRY)- 88 10.49
Box 4

Table S7. The top 20 key TFs were selected around the variations using HOMER in H1_BMP4.

Ran TF Description Cou MotifSco Reference

k nt re

1 SREB Sterol regulatory element-binding 312  10.71 (Lecomte et al.,
P1A protein 1 2010)

2 SREB Sterol Response Element Binding 262 11.31
P2 Protein 2

3 GATA GATA-binding factor 2 212 10.65 (Ray et al., 2009;
2 Bai et al., 2012)

4 STAT Signal transducer and activator of 176  10.39 (Poehlmann et
3 transcription 3 al., 2005)

5 NFAT Nuclear factor of activated T-cells 163  10.58 (Lietal., 2011)

6 CEBP CCAAT Enhancer Binding Protein 147 10.81 (Simmons et al.,
A Alpha 2008)

7 GATA GATA binding protein 3 145 1115 (Kubaczka et al.,
3 2015)

8 TEAD Transcriptional enhancer factor TEF- 134  10.58 (Nishioka et al.,




10

11

12

13

14

15

16

17

18

19

20

KLF4

KLF3

TEAD

IRF3

THRB

P63

STAT

FOXP

ZEB2

TEAD

KLF1

AP-2

Kruppel-like factor 4

Kruppel-like factor 3

TEA Domain Transcription Factor 2

interferon regulatory factor-3

Thyroid hormone receptor beta

Tumor Protein p63

Signal transducer and activator of

transcription 1

Forkhead box protein P1

Zinc finger E-box binding homeobox

2

Transcriptional Enhancer Factor

TEF-3

Kruppel-like factor 10

Adaptor Protein complex 2, a

subunit

132

130

127

126

117

116

116

115

109

102

100

96

11.37

10.54

10.56

10.63

10.66

11.26

10.69

10.34

10.43

10.77

10.82

11.17

2008)

(Abad et al.,
2013)

(Bruce et al.,
2007)

(Nishioka et al.,
2008)

(Li et al., 2014)

(Pereira de Sousa
etal., 2017)

(DaSilva-Arnold et
al., 2019)

(Jacquemin et al.,
1998)

(Biadasiewicz et
al., 2011)

Table S8. The key TFs were selected around the variations using HOMER between H1 and
H1 BMP4
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Motif count Motif Motif
TF Description difference (H1- countin countin  Reference
H1 BMP4) H1l H1 BMP4
N T (Ishiuchl
Zfp281 K.r“p]Ee' 'ﬁf 39 47 8 etal.,
zinc finger 2019)
Octamer-
OCT  binding 30 30 0 (Xuetal,
: 2002)
proteins
Kruppel-like (Bruce et
KLF3 factor 3 17 18 1 al., 2007)
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1.2 Supplementary Figures
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Figure S1 Sequencing Depth and Coverage Distribution. (a) Sequencing depth. The left figure is
the ratio of bases with different sequencing depth. The x-axis is sequencing depth; the y-axis is the
fraction of bases with the given sequencing depth. The right figure is accumulative base ratio with
different depth. The x-axis is sequencing depth; the y-axis is the fraction of bases above the given
sequencing depth. For example, the sequencing depth of 0x corresponds to the base ratio of 100%,
showing that 100% base's sequencing depth >0x. (b) The coverage depth (the left coordinate) and
coverage rate (the right coordinate) of chromosome. The x-axis is chromosome number; the left y-
axis is the average depth of each chromosome (Raw data/length of chromosome); the right y-axis is

the fraction of covered on each chromosome (The number of bases covered by reads/total number of
bases).
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(a) Type of SNV in H1 (b)
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Figure S2. General features of paired whole genome sequencing genomic data of hESC and
trophoblast from three cell lines (H1, H9 and MRucR). From top to bottom were matched hESC-
trophoblast cell lines of H1, H9 and MRucR, respectively. (a) Frequency of SNV single-base changes
between hESC and trophoblast cell lines. (b) The distribution of SNV/indels distance from 2500bp
upstream and downstream of TSSs.
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(@ The Distribution of TF Expression in H1
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Figure S3. The distribution of TF expression in H1 (a) and HI _BMP4 (b).
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(a) Variations in both promoter activated Variations in both promoter activated (b) Variations in both enhancer activated Variations in both enhancer activated
around H1_H3K4me3 (46 ) around H1_BMP4_H3K4me3 (46 ) around H1_H3K27ac (20 ) around H1_BMP4_H3K27ac (20 )
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Figure S4. The peaks surrounding SNV/indels of histone modifications and DNA methylation were
counted. X-axis is the upstream and downstream 2Kbp sequence of SNV/indels. Y-axis is the number
of peak counts. Subplots of histone modifications and DNA methylation are (a) H3K4me3, (b)
H3K27ac, (c) H3K27me3 and (d) DNA methylation, respectively. The left column of each subplot is
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peak counts in H1, while the right column of each subplot is that of H1 BMP4. The first line of each
subplot is the variation located in the peak region of the epigenetic data of H1 and the peak region of
the epigenetic data of HI _BMP4. The second line of each subplot is the variation located in the peak
region of the epigenetic data of H1 but not in the peak region of the epigenetic data of HI BMP4.
The third line of each subplot is the variation didn't locate in the peak region of the epigenetic data of
H1 but the peak region of the epigenetic data of HI BMP4. The fourth line of each subplot is the
variation didn't locate in the peak region of the epigenetic data of H1 and not in the peak region of the
epigenetic data of HI BMP4.

(a) The KEGG enrichment results of MEF2C target genes
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Figure S5. The significantly pathways and biological process for target genes of MEF2C
transcription factors use Enrichr. An adjust P-vaule, 0.05, was chosen as significant thresholds upon
filtering the pathway data.
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