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Antibodies
Antibodies used

TCGA publicly available copy number and ATAC-seq data was downloaded from NCI Genomic Data Commons data portal (copy number URL: https://gdc.cancer.gov/
about-data/publications/pancanatlas; ATAC-seq URL: https://gdc.cancer.gov/about-data/publications/ATACseq-AWG). TCGA publicly available RNA-seq data was
downloaded from Broad Institute GDAC data portal (URL: http://gdac.broadinstitute.org/). PCAWG publicly available whole-genome sequencing data was
downloaded from PCAWG data portal (URL: http://gdac.broadinstitute.org/). The H3K27ac ChIP-seq publicly available data used in this study were downloaded from
the Gene Expression Omnibus (GEO) series GSE137461 (URL: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE137461, for LK2, NCI-H520, and CALU1
cells), GSE88976 (URL: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE88976, for TT and TE10 cells), GSE16256 (URL: https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE16256, for hESC), and GSE31039 (URL: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE31039, for mESC). The ChIP-seq, HiChIP,
and RNA-seq data generated in this study have been deposited to GEO under the series GSE166234 (URL: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE166234). Source data are provided with this paper. The remaining data are available within the Article, Supplementary Information or Source Data file.

Sample size is described in figure legends of the manuscript. We did not perform any computation to pre-determine sample sizes. We chose
the sample sizes based on previous literature, common standards in the field, our own experience, and experimental feasibility. The results
suggest that the chosen sample size is appropriate because of statistical significance or observed clear distinctions.

No data was excluded

Two or three biological replicates were performed for molecular and cellular assays and 10 mice (per condition) were used for xenograft
experiments. Replicates yielded similar results as shown in the figures.

Randomization was performed at the beginning of xenograft experiments. No randomization was applied to the other experiments as they
were based on in vitro cells grouped by distinct genetic perturbations or drug treatments.

Blinding was not applied to the study as the grouping information was necessary for data acquisition and interpretation.

Antibodies used for ChIP or HiChIP:

H3K27ac, Abcam, ab4729, rabbit polyclonal (amount: 4ug/ChIP or 7.5ug/HiChIP)
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H3K27ac, Active Motif, 39133, rabbit polyclonal (amount: 7.5ug/HiChIP)

BRD4, Bethyl, A301-985A100, rabbit polyclonal (amount: 4ug/ChIP)

SOX2, R&D Systems, AF2018, goat polyclonal (amount: 4ug/ChIP)

CTCF, Cell Signaling, 2899, rabbit polyclonal (amount: 10ul/ChIP)

FOSL1, Cell Signaling, 5281, rabbit monoclonal, clone D80B4 (amount: 10ul/ChIP)

Cas9, Diagenode, C15310258, rabbit polyclonal (amount: 4ug/ChIP)

Antibodies used for Immunoblotting:

SOX2, Cell Signaling, 3728, rabbit monoclonal, clone C70B1 (dilution: 1:1000)

ACTIN, Santa Cruz, sc-47778, mouse monoclonal, clone C4 (dilution: 1:2500)

BRD4, Bethyl, A301-985A100, rabbit polyclonal (dilution: 1:1000)

goat anti-rabbit IRDye 800CW, LI-COR, 925-32211 (dilution: 1:10,000)

goat anti-mouse IRDye 680CW, LI-COR, 925-68070 (dilution: 1:10,000)

Antibodies used in ChIP or HiChIP:

H3K27ac (Abcam, ab4729) has been validated for ChIP assays in human cells included in the ENCODE project (PMID: 22955616) as
well as HiChIP assays in human cells (PMID: 28945252).

H3K27ac (Active Motif 39133) has been validated for ChIP assays in human cells included in the ENCODE project (PMID: 22955616) as
well as HiChIP assays in human cells (PMID: 31784732).

BRD4 (Bethyl, A301-985A100) has been validated for ChIP assays in human cells based on published ChIP-seq results in T-ALL cell
lines (PMID: 28673542).

SOX2 (R&D Systems, AF2018) has been validated for ChIP assays in human cells based on published ChIP-seq results in esophageal
squamous cancer cell lines KYSE70, TT, and HCC95 (PMID: 24590290).

CTCF (Cell Signaling, 2899) has been validated for ChIP assays in human cells based on manufacture's ChIP-qPCR results in HeLa cells
(https://www.cellsignal.com/products/primary-antibodies/ctcf-antibody/2899).

FOSL1 (Cell Signaling, 5281, clone D80B4) has been validated for ChIP assays in human cells based on previous literature in the head
and neck squamous cancer cell line SCC1 (PMID: 33794365).

Cas9 (Diagenode, C15310258) has been validated for dCas9 ChIP assays in human cells based on the manufacture's ChIP-qPCR results
in Jurkat and HEK293T cells expressing dCas9 (https://www.diagenode.com/en/p/crispr-cas9-polyclonal-antibody).

Antibodies used for Immunoblotting:

SOX2 (Cell Signaling, 3728, clone C70B1) has been validated for immunoblotting in the human cell line PC3 by previous research
(PMID: 27196761). In this study, we validated the specificity of the antibody by using human cells with and without ectopic
expression of SOX2 cDNA (Supplementary Figure 4b) or human cells with and without CRISPR-mediated SOX2 knockout
(Supplementary Figure 4c).

ACTIN (Santa Cruz, sc-47778, clone C4) has been validated for immunoblotting in human cell lines such as HeLa, Jurkat, K562 etc . by
the manufacture (https://www.scbt.com/p/beta-actin-antibody-c4).

BRD4 (Bethyl, A301-985A100) has been validated for immunoblotting in human cell lines including HEK293T, A549, HepG2 etc. by the
manufacture (https://www.bethyl.com/product/A301-985A100/BRD4+Antibody).

Squamous cancer cell lines KYSE140, KYSE70, LK2, NCI-H520, HSC4, TE1, TE10, SKMES1, and RERFLCAI were obtained from
the Broad Institute Cancer Cell Line Encyclopedia (CCLE). The esophageal squamous cancer cell line TT was obtained from
Japanese Collection of Research Bioresources (JCRB) Cell Bank.

Cell line identities were verified by either SNP-array-based fingerprinting as previously described in the CCLE project or Short
Tandem Repeats (STR) analysis.

All cell lines were tested negative for mycoplasma using the Lonza MycoAlert Detection kit.

No commonly misidentified cell lines were used in the study.

For xenograft experiments, we used 6-8 weeks old female nude mice (Nu/Nu) purchased from Jackson Laboratory. All the mice were
housed in pathogen-free environment, with 12 hours of light and 12 hours of dark cycles, 18-21C degrees, and 40-60% humidity.

No wild animals were used in the study.

No field collected samples were used in the study.

All animal experiments were conducted in accordance with procedures approved by the institutional Animal Care and Use
Committee at the Dana-Farber Cancer Institute, in compliance with NIH guidelines.




