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Figure S1. Gene expression of a subset of genes in ESC in the undifferentiated state and
in EBs determined by qRT-PCR.

The expression of 96 genes in KhES-1 categorized as Self-renewal, Ectoderm-.
Mesoderm-, Mesendoderm- or Endoderm-lineage before or after EB formation were
determined by the qRT-PCR scorecard panel. Notably, genes related to self-renewal
were not downregulated nor were those related to differentiation lineagesupregulated
in EBs generated from KhES-1 cultured with RFF2. undiff Es8: undifferentiated
KhES-1 culture with Es8. EBs Es8: EBs from KhES-1 cultured with Es8. undiff RFF2:
undifferentiated KhES-1 cultured with RFF2. EBs RFF2: EBs from KhES-1 cultured
with RFF2. undiff Es8 2nd: undifferentiated KhES-1 culture with Es8 again after
transferred from RFF2 medium. EBs Es8 2nd: EBs from KhES-1 cultured with Es8

again after transferred from RFF2 medium.
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Figure S2. The differentiation potential of iPSCs was altered by culture conditions

The potential for EB formation by iPSCs can be altered reversibly by the culture
conditions. iPSCs (PFX#9) in single-cell suspensions were seeded on VNT-N-coated
dishes and cultured with Es8 medium (left, upper photograph) for 5 passages. The cells
were then collected for EB formation assays (left, lower photograph) or transferred to
Repro FF2 medium (RFF2, middle upper photograph). PFX#9 cells were cultured for 5
passages and collected for EB formation assays (middle, lower photo) or transferred to
Es8 medium again (right upper photograph). PFX#9 cells were cultured for 5 passages,
followed by EB formation assays (right, lower photograph). Photographs of PFX#9
cultures with Es8 or RFF2 (upper panels) at day 1 of culture and EBs on day 14 in EB
formation assays (lower panels). Gene expression profiles in cells in the indicated
culture conditions were determined using a qRT-PCR scorecard panel and appended

below the relevant photograph. Scale bar: 1.0 mm.
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Figure S3. Culture condition alters the differentiation potential of ESC. KhES-1 cells
cultured on feeder were transferred to vitronectin-N (VNT-N)-coated dish in cell clumps
and cultured for 5 passages for adaptation. The differentiation potential of cells was
verified by EB formation assay. A: photos of KhES-1 cells in clumps before EB
formation assay and its gene expression profile determined by gRT-PCR scorecard panel
are appended in the right (Upper panels). Photos of Day 14-EBs and its genetic profile
by scorecard panel (left panels). B. Expression of CHD?7 determined by gRT-PCR in
designated culture conditions while maintained in the undifferentiated state (n=3

analytical replicates).
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Figure S4. Methylation comparison study of PSCs cultured under various conditions

A. The methylation status of the cells was determined with an Illumina Human

Methylation Bead Chip. Average methylation scores from 6 PSC samples cultured
with RFF2 (3 iPSC [PFX#9] samples and 3 ESC [KhES-1] samples). Scores were
compared with the average of 6 PSC samples in S-P or Es8 medium (1 sample of
PEX#9 with S-P; 1 sample of KhES-1 with S-P; 1 sample of H9 with S-P; 1 sample of
PFX#9 with Es8; 2 samples of H9 with Es8). The number of gene promoter regions

or all regions whose methylation scores exceeded 0.2 by culturing with RFF2 or S-P

and Es8 is displayed in a Venn diagram.

B. Clustering of methylation patterns in the promoter region of PSCs cultured with
RFF2, S-P, or Es8 medium. Lanes #1-3: iPSCs (PFX#9) cultured with RFF2 medium.
Lanes #4—6: ESCs (KhES-1) cultured with RFF2 from 6 independent experiments.
Lane #7: PFX#9 cells with S-P. Lane #8: KhES-1 cells with S-P. Lane #9: H9 ESCs
with S-P. Lane #10: PFX#9 cells with Es8. Lanes #11, 12: H9 cells with Es8 from 6

independent experiments.

C. Table of methylation status of promoters of representative genes for self-renewal,

ectoderm, mesoderm, mesendoderm, and endoderm lineage in PSCs cultured with
RFF2, S-P, or Es8 medium. The average methylation status in 6 PSCs (3 iPSCs plus
3 ESCs) cultured with RFF2 or 6 PSCs (1 iPSC sample and 2 ESC samples with S-P
and 1 iPSC sample and 2 ESCs with Es8) cultured with S-P or Es8 (S-P & Es8) are

shown in the table. All cells were maintained in the undifferentiated state.

Methylation status defined as follow: hypomethylated, < 0.2; moderate, 0.2 to < 0.5;

hypermethylated, > 0.5. Shown in blue, yellow, and orange columns, respectively.



Day 4 5 14
Target Name | Category | Category
COHY ctoderm ndoderm
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Figure S5. Table for 96 genes expression of mock- or si CHD 7transfected KhES-1 in EB
formation assay day 4, 5 or 14 determined by qRT-PCR scorecard panel. This is a raw

data before normalization for bar graphs in Figure 2D.
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Figure S6. Differentiation potential of KhES-1 correlates to the expression level of
CHD7 CHD7in KhES-1 was downregulated by introducing either 10, 30 or 50 pmol of
siCHD7 into cells (A) subsequently, differentiation potential was determined by
gRT-PCR of 96 genes with a scorecard panel (B). Ectoderm differentiation potential

after normalized was as bar graph (C).
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Figure S7. Downregulation of CHD?7 supported the survival of ESCs cultured with

nutrient-depleted media.

A. Protocol for induction of differentiation by nutrient-depleted Es8 medium and
transfection with siCHD?7. siCHD?7 or control siRNA (mock) was transfected into
cells after changing the medium (Es8) on day 0. The medium was then changed
every 2 days (days 2 and 4). Cells were harvested 42 h (day 2), 72 h, and 96 h after
transfection with siRNA for cell counting and determination of gene expression by
gRT-PCR. ESCs were normally cultured in Es8 medium with daily medium changes
and passaged every 3 days to maintain an undifferentiated state.

B. CHD?7 gene expression was determined by qRT-PCR in KhES-1 cells transfected
with siCHD7 or control siRNA (mock) or in non-transfected cells on days 0, 1, 2, 3
and 4. CHD?7 gene expression was standardized according to the average CHD7
expression in KhES-1 cells cultured with Es8 medium measured independently 3
times.

C. Photomicrographs of non-transfected regular cultures of KhES-1 cells (upper panels,
daily medium changes), siCHD 7transfected KhES-1 cells (middle panels, medium
changes every 2 days), and control siRNA-transfected (mock) KhES-1 cells (lower
panels, medium changes every 2 days) on days 2, 3, and 4 are shown. Gene
expression profiles of KhES-1 cells, as determined by gqRT-PCR scorecard panel, are
shown below the corresponding photograph. Scale bar: 1 mm.

D. Numbers of non-transfected KhES-1 cells (blue line), siCHD 7transfected cells (red
line), or mock-transfected cells (green line) on the designated cultured day are
plotted as a linear graph. Representative data sets from 3 independent experiments

are shown.
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Figure S8. Gene expression data from ESC after introduction of mCHD?7 determined by
the qRT-PCR.

mRNA encoding CHD?7 isoform 2 (mCHD7) or mock RNA (mock) was transfected into
KhES-1 cells cultured with RFF2 medium, and the expression levels of 96 genes in
KhES-1 at 1, 2, and 3 days after transfection were determined by the gqRT-PCR
scorecard panel. Notably, three germ layer differentiation was observed simultaneously
with upregulation of CHD7isoform 2 mRNA.
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Figure S9. Table depicting the expression of a 96-gene panel from mock-, DN1-, DN2- or
DNI1+DN2-transfected KhES-1 in an EB formation assay at day 0 or 3 determined by a

gRT-PCR scorecard panel. This is a raw data before normalization for bar graphs in
Figure 4C.
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Figure S10. Introduction of mCHD7 failed to generate CHD7-overexpressing ESCs in
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A. Protocol for transfection with mRNA for CHD7isoform 2 (mCHD?7) and cell culture.

B. Evaluation of mCHD7 expression by gqRT-PCR on days 1 and 2. The 3’ PCR primer
sets to detect all of CHD7 isoforms (isoform 1, 2 and X4) was used. CHD7 gene
expression was standardized according to the average CHD?7 expression in KhES-1
cells cultured with Es8 medium and measured independently 3 times. A
representative result from 3 biological replicates is shown. (n=3 analytical
replicates).

C. Cell counting and cell morphology of CHD7 or mock-transfected KhES-1 cells on
days 1 and 2. The cell numbers in one well of a 6-well plate is appended in the upper

right corner of the relevant photograph.
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Figure S11. ChIP-seq 18 factors (H1) and BRG1 (H9). Heat map were obtained from a
public ESC ChIP-seq database. The odds ratio representing the correlation between
binding sites for each pair of factors was calculated. Green indicates high homology

between factors and red indicates no high homology between factors.



Human ESC H1 or H9

Gene ccession No.
CHD7 GSM1003473
P300 GSM1003513
SUZ12 GSM1003573
EZH2 GSM1003524

POUSF1  |GSM803438
NANOG GSM803437

CTCF GSM803419
KLF4 GSM447584
C-MYC GSM447585
SOX2 GSM456570
BRG1 GSM602297

H3K4me1 |GSM733782
H3K4me2 |GSM733670
H3K4me3 |GSM733657
H3K9me3 |GSM1003585
H3K27me3 |[GSM733748
H3K27ac |GSM733718
H3K9ac GSM733773

Figure S12. List of accession numbers from the GEO public database
GSM accession numbers in the GEO database used for odds ratios mapping and gene

expression profiles.



qPCR Primers Gene FIR seq (5-3) ChIP Primers
POUSF1 F__ |GAAACC CAC ACT GCA GCA GA
POUSF1 R [TCG CTT GCC CTT CTG GCG Refseq No. Sone Primer
:gg ; f?fGG gg;’fg fgf:;i;ic GA‘GAT‘;‘ZAT‘ZG NM_203289.3 _ |POUSF1 (GPH1024786(-01A
S T ICTG AGC TAC AAA CAG GTG ARG AC NM_0248652  |NANOG GPH1002937(-)01A
NANOG R ITCC CTG GTG GTA GGA AGA GTA AA NM_001429.3 p300 GPH1008986(-)01A
300 F___ [TTG AAT GTA CAG AGT GCG GAA GA NM_001128844.1
p300 R |AAC AGC CAT CAC AGA CGA ATC C NM 0030723 |BRGT GPH1006548(-)01A
CHD7 F__ |GGT TCC CAC ACT CGT GCATA
s SO0 GCF T60 BoRCAG R NM_015356.2  [SUZ12 GPH1005657(-)01A
CHD7 isoform 2 F |CCC ATG AAA GCA ATG AGT AAT CC NM_152998.1
- EZH2 GPH1025912(-)01A
CHD? isoform 2 R [TCCATT GGT ATC CCA GCA CTT C NM_004456.3 )
CHD7 Chromodomai F  [TGATGGACTTGGAACACAAAGTG
CHD7 Chromod R |[TGAAGGGAAGCGACTTGGTT
CHD? sant slide F _ |CAAACATGGCTATGAGAAGTACAACTC
CHD? sant slide R |CCGACTCGTTCCAGAAAGCA
GAPDH F___|CCACTC CTC CAC CTT TGA CG
GAPDH R |ATGAGG TCC ACC ACC CTG TT
Taq man PCR primer set 1
Refseq No. Gene ITagman probe
NM_017780
XM_011517553.2
XM_011517554.2
XM_011517555.2  |CHD7 Hs00215010_m1
XM_017013612.1
XM_017013613.1
XM_011517560
Taq man PCR primer set 2
Refseq No. Gene PIFIR seq (5-3)
CHD7 P [TATGACTCAGAAACCGAAACAGAAACGACA
INM_001316690 CHD7 F__ |GCCCTTTCTAGAGAAACCAGTG
CHD7 R |AGGCACCCTTTCTTCTCCTG
Taq man PCR primer set 3
Gene PIFIR seq (6-3)
NM_017780 CHD7 P [CACGGACGCTATAAACGCCAACTCACTG
M_011517553.2
XM_011517554.2 CHD7 F  |[GAATCTGCTTGTCTATGGTTGGG
M_011517555.2
M_017013612.1 CHD7 R |AGGATGGTTCTGCAGATGGT
M_017013613.1

Figure S13. List of primer sets used for gqRT-PCR.




