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- A list of figures that have associated raw data
- A description of any restrictions on data availability
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ChIP-seq

Flow cytometry
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GRCh38 (http://ftp.ensembl.org/pub/release-99/fasta/homo_sapiens/) was used as reference genome. ENSEMBL gene annotations v99 were used (http://
ftp.ensembl.org/pub/release-99/gtf/homo_sapiens/). The RNA-seq, ChIP-seq, and ATAC-seq data generated in this study have been deposited in NCBI’s Gene
Expression Omnibus (GEO) under series accession number GSE166064 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?&acc=GSE166064]. ERR" ChIP-seq data
was available in NCBI’s GEO with GSE113784 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE113784]. GATA4 and MED1 ChIP-seq data that support the
findings of this study are available in NCBI’s GEO with GSE85631 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE85631]. GATA6 ChIP-seq information
was obtained from https://elifesciences.org/articles/53278/figures#content. The HFrEF RNA-seq data was obtained from online data repository (https://zenodo.org/
record/4114617#.YWrnTNnMJ0w). Significantly regulated genes in G296S GATA4 hiPSC-CMs were obtained in https://doi.org/10.1016/j.cell.2016.11.033. Source
data are provided with this paper. Uncropped immunoblot images are provided in Source Data file.

Power calculations were not performed prior to initiation of the study to determine sample sizes given we have done similar studies in past.
Accordingly, sample sizes for quantification of gene and protein expression and luciferase assay were determined to obtain significance and
reproducibility based on our previous experience and publications (https://doi.org/10.1161/CIRCRESAHA.119.316100 and https://
doi.org/10.1161/CIRCRESAHA.114.302562). The sample sizes for ChIP-seq and ATAC-seq were also determined by the previous work (https://
doi.org/10.1161/CIRCRESAHA.119.316100). 17588 open chromatin sites were defined by ATAC-seq, 68.2% of which contained H3K27ac. This
result was similar to the recent publication in this field (https://doi.org/10.1016/j.cell.2016.11.033). Exact sample sizes are described in the
manuscript.

The following results were defined as an outlier with the ROUT (Q = 1%) method.

-Figure 3d, two NPPB results in WT Control.

-Supplementary Figure 6g, one ERR" ChIP-qPCR result on MYH6-7 enhancer in siGATA4 #2 group.

The results were obtained from at least two or three independent experiments. All attempts at replication were successful.

Randomization was applied when applicable. Cultured cells were allocated into experimental groups in random in all experiments. When
processing ChIP samples, the samples were treated in random order.

Sequencing on RNA-seq, ChIP-seq, or ATAC-seq library was blindly performed by GENEWIZ or the University of Pennsylvania Next-Generation
Sequencing Core. The data was analyzed based on unbiased clustering for RNA-seq, ChIP-seq, and ATAC-seq analysis. Other experiments did
not require blinding as the outcomes and findings were not influenced by the investigators' judgment and knowledge.
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Antibodies
Antibodies used

Validation

Primary antibodies for western blotting

ERR!, SMYD1, VDAC, ACSL3, and TNNI3 (Abcam catalog and clone #s: ab76228; EPR46Y, ab181372; EPR13574(B)-30, ab15895,
ab151959, and ab47003 respectively).

His tag, !-tubulin, and ACSL1 (Cell Signaling Technology catalog and clone #s: 12698S; D3I1O, 3873; DM1A, and 9189; D2H5
respectively).

HA tag and MYL2 (Proteintech, catalog #s 51064-2-AP and 10906-1-AP).

!-Actinin, FLAG M2, TNNI1, ACTB, and PGC-1! (Sigma-Aldrich catalog and clone #s: A7732-100UL; EA-53, F1804-50UG; M2,
AV42117-100UL, A5316; AC-74, and ST1202; 4C1.3).

GATA4 and MYBPC3 (SANTA CRUZ BIOTECHNOLOGY catalog and clone #s, sc-25310; G-4, and sc-137180; E-7).

ERR" (originally raised by Dr. Ronald Evans, and provided by Dr. Liming Pei). Purified specific ERR" polyclonal antibody raised against
the ligand-binding domain (amino acids 229–458); https://www.sciencedirect.com/science/article/pii/S155041310700068X?via%
3Dihub#app2.

ERR" (generated by the collaboration of Drs. Daniel Kelly and Anastasia Kralli). The Daniel Kelly and Anastasia Kralli laboratories
designed a peptide (AcSNKDRHIDSSC-amide) that was used to raise the ERR" antibody in a rabbit. The production of

the antibody was completed by New England Peptide and was affinity purified.

All primary antibodies were diluted 1:1,000 except for anti-GATA4 and MYBPC3 (1:200).

Primary antibodies for ChIP and IP

H3K27ac (Abcam, ab4729).

ERR" (generated by the collaboration of Drs. Daniel Kelly and Anastasia Kralli).

anti-HA-conjugated magnetic beads (Thermo Scientific, 88836).

Anti-DYKDDDDK Magnetic Agarose (Thermo Scientific, A36797).

Anti-c-Myc Magnetic Beads (Thermo Scientific, 88842).

mouse control IgG (Proteintech, B900620); 1 µg IgG was used to generate IgG-conjugated Dynabeads (Thermo Scientific, 10004-D).

Secondary antibodies for Western blotting

VeriBlot for IP Detection Reagent (Abcam, ab131366, 1:10,000 dilution).

IR Dye 800CW Donkey anti-Rabbit IgG (LICOR, 926-32213, 1:15,000 dilution).

IR Dye 800CW Donkey anti-Mouse IgG (LICOR, 926-32212, 1:15,000 dilution).

IR Dye 680RD Donkey anti-Mouse IgG (LICOR, 926-68072, 1:15,000 dilution).

IR Dye 680RD Donkey anti-Rabbit IgG (LICOR, 926-68073, 1:15,000 dilution).

ERR!: abcam, ab76228 (https://www.abcam.com/estrogen-related-receptor-alpha-antibody-epr46y-ab76228.html).

Abcam provides a western blotting image with ERR! KO HAP1 whole cell lysate. We also confirm the antibody specificity with our
ERR!/" KO hiPSC-CMs (https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.316100).

SMYD1: abcam, ab181372 (https://www.abcam.com/smyd1-antibody-epr13574b-30-ab181372.html)

The protein expression was confirmed in WT Control hiPSC-CMs with this antibody, but it was not detected in non-cardiac cells
(AD293) in Figure S4. SMYD1 is known to be expressed in myocytes.

VDAC: abcam, ab15895 (https://www.abcam.com/vdac1-porin-antibody-mitochondrial-loading-control-ab15895.html).

Abcam confirms that VDAC1 peptide blocks the antibody reaction.

ACSL3: abcam, ab151959 (https://www.abcam.com/acsl3-antibody-ab151959.html).

TNNI3:abcam, ab47003 (https://www.abcam.com/cardiac-troponin-i-antibody-ab47003.html)

In the publication (https://doi.org/10.1161/CIRCULATIONAHA.119.044205), this anti-TNNI3 detects the induction of TNNI3 protein
expression in hiPSC-CMs during its maturation process.

His tag: Cell Signaling Technology, 12698S (https://www.cellsignal.com/products/primary-antibodies/his-tag-d3i1o-xp-rabbit-
mab/12698)

!-tubulin: Cell Signaling Technology, 3873 (hhttps://www.cellsignal.com/products/primary-antibodies/a-tubulin-dm1a-mouse-
mab/3873?_=1618844983952&Ntt=3873&tahead=true)

ACSL1: Cell Signaling Techng, 9189 (https://www.cellsignal.com//products/primary-antibodies/acsl1-d2h5rabbit-mab/9189)

In this publication (https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.316100), the induction of protein expression during
cardiac development is confirmed with this antibody. The expression is consistent with gene expression changes.

HA tag: Proteintech, 51064-2-AP (https://www.ptglab.com/products/HA-tag-Antibody-51064-2-AP.htm)

MYL2: Proteintech, 10906-1-AP (https://www.ptglab.com/products/MYL2-Antibody-10906-1-AP.htm)

!-Actinin: Sigma-Aldrich, A7732-100µl (https://www.sigmaaldrich.com/catalog/product/sigma/a7732?lang=en&region=US)

In Figure 1a, this antibody detected the induction of !-Actinin sarcomere protein expression during cardiac differentiation.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

FLAG-M2: Sigma-Aldrich, F1804-50µl (https://www.sigmaaldrich.com/US/en/product/sigma/f1804?
gclid=Cj0KCQjwpreJBhDvARIsAF1_BU3l3u9a-kiXRbe7xK9X2MnHQq_V-nyeNi8bFH0wRNXMTgO4PaXWNxQaAs2XEALw_wcB).

TNNI1: Sigma-Aldrich, AV42117-100µl (https://www.sigmaaldrich.com/catalog/product/sigma/av42117?lang=en&region=US)

This antibody is used in the previous publication (https://doi.org/10.1161/CIRCULATIONAHA.119.044205).

ACTB: Sigma-Aldrich, A5316 (https://www.sigmaaldrich.com/US/en/product/sigma/a5316?
gclid=Cj0KCQjwpreJBhDvARIsAF1_BU1R_uP4znGctQUeVdD8wejd0_O1OZG3mmzGig2o-pVMeSAKHmWXnu4aAhLpEALw_wcB).

GATA4: SANTA CRUZ BIOTECHNOLOGY, sc-25310 (https://www.scbt.com/p/gata-4-antibody-g-4
gclid=Cj0KCQjw1PSDBhDbARIsAPeTqrcyHflCCGJN41W2aTMlDW9ufsqWK-2AMMPQYx2pBezbTAGDCqtvgkkaApXwEALw_wcB)

Knocking down GATA4 with siRNA decreased the bands which this antibody detected in Figure 5E.

MYBPC3: SANTA CRUZ BIOTECHNOLOGY, sc-137180 (https://www.scbt.com/ja/p/mybpc3-antibody-e-7)

In this publication (https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.316100), MYBPC3 protein expression detected with
this anti-MYBPC3 is found in only cardiomyocyte fraction but not non-cardiac fraction.

PGC-1!: Sigma-Aldrich, 4C1.3, ST1202 (https://www.sigmaaldrich.com/catalog/product/mm/st1202?lang=en&region=US)

Using PGC-1! knockout mouse, this antibody is validated by Sigma.

ERR": Dr. Liming Pei

In our and other publications (https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.316100 and https://dx.doi.org/10.1128%
2FMCB.01156-14), this antibody detects ERR" protein expression in wild type mouse hearts, but not in ERR" knockout hearts.

ERR": Dr. Anastasia Kralli

In our previous publication (https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.316100), using ERR" knockout hiPSC-CMs,
ChIP peaks detected with this anti-ERR" are defined as ERR" specific peaks.

H3K27ac: Abcam, ab4729

Many publications including (https://doi.org/10.1038/nature22819) use this antibody for H3K27ac ChIP-seq.

anti-HA-conjugated magnetic beads: Thermo Scientific, 88836 (https://www.thermofisher.com/order/catalog/product/88836?
ICID=search-88836#/88836?ICID=search-88836)

This bead is used for ChIP-seq in the publication (http://www.genesdev.org/cgi/doi/10.1101/gad.345686.120).

!-Skin hiPSC: Provided by Dr. Huei-Sheng Vincent Chen (Indiana University School of Medicine)

WTC11 hiPSC: Provided by Dr. Deepak Srivastava (Gladstone Institutes)

AD-293:Agilent, 240085

293FT: ThermoFisher, R70007

H9C2:ATCC, ATCC® CRL-1446™

AC16: Sigma-Aldrich, SCC109

We did not further authenticate the lines given that this has been done by the original creators of the lines.

Mycoplasma test was routinely performed, and we confirmed that mycoplasma was not detected.

No commonly misidentified cell lines were used.

All ChIP-seq data generated in this article have been deposited in NCBI’s Gene Expression Omnibus Series accession number
GSE166064.

GSM5059557 H3K27ac ChIP-Seq in WT1

GSM5059558 H3K27ac ChIP-Seq in WT2

GSM5059559 H3K27ac ChIP-Seq in ERR" KO1

GSM5059560 H3K27ac ChIP-Seq in ERR" KO2




