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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

The sequencing data generated in this study have been deposited in the GEO database under accession code GSE156773

No sample size calculations were performed. The sample size was determined by the number of biological replicates required for ensuring
statistical significance, and the sample sizes were chosen to support meaningful conclusions. The number of biological replicates is reported in
the relevant figure legends in the manuscript.

No data were excluded.

For each experiment, the number of biological independent sample is reported in the figure legend.

Randomization is not relevant to this study since no in-vivo study was involved.

Blinding is not relevant to this study since knowledge of the benchmark measure was essential to the analysis.

Antibodies used for immunoblotting

Antibody (Vendor, catalog Number)

STAG2 (Santa Cruz, SC-81852)

IRF9 (Cell Signaling, #76684)

IRF7 (Cell Signaling, #4920)

USP18 (Cell Signaling, #4813)

ISG15 (Santa Cruz, SC-166755)

IRF1 (Cell Signaling, #8478)

IRF3 (Cell Signaling, #11904)

GAPDH (Cell Signaling, #2118)
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

GAPDH (Cell Signaling, #51332)

STAG1 (Novus Biologicals, NB100-298)

PD-L1 (R&D Systems, AF156)

CTCF (Cell Signaling, #2899)

Flag M2 (Sigma, F3165)

Antibodies used for flow cytometry

Antibody (Vendor, catalog Number)

APC anti-human PD-L1 antibody (Biolegend, 329708)

7-AAD viability staining solution (Biolegend, 420404)

Antibodies used for ChIP

Antibody (Vendor, catalog Number, lot number)

STAG1 (Abcam, ab4457, lot:GR279696-4)

STAG2 (Abcam, ab4464, Lot:GR271549-1)

SMC1A (Bethyl, A300-055A, Lot:5)

CTCF (Cell Signaling, 2899s, Lot:2)

H3K27ac ( Abcam, ab4729)

All antibodies are commercially available and were validated as follows:

Antibodies used for immunoblotting

Antibody (Vendor, catalog Number, validation statements on the manufacturer’s website showing it is suitable for WB in human)

STAG2 (Santa Cruz, SC-81852, https://www.scbt.com/zh/p/sa-2-antibody-j-12).

IRF9 (Cell Signaling, #76684, https://www.cellsignal.com/products/primary-antibodies/irf-9-d2t8m-rabbit-mab/76684).

IRF7 (Cell Signaling, #4920, https://www.cellsignal.com/products/primary-antibodies/irf-7-antibody/4920).

USP18 (Cell Signaling, #4813, https://www.cellsignal.com/products/primary-antibodies/usp18-d4e7-rabbit-mab/4813).

ISG15 (Santa Cruz, SC-166755, https://www.scbt.com/p/isg15-antibody-f-9?requestFrom=search).

IRF1 (Cell Signaling, #8478, https://www.cellsignal.com/products/primary-antibodies/irf-1-d5e4-xp-rabbit-mab/8478).

IRF3 (Cell Signaling, #11904, https://www.cellsignal.com/products/primary-antibodies/irf-3-d6i4c-xp-rabbit-mab/11904).

GAPDH (Cell Signaling, #2118, https://www.cellsignal.com/products/primary-antibodies/gapdh-14c10-rabbit-mab/2118 ).

GAPDH (Cell Signaling, #51332, https://www.cellsignal.com/products/antibody-conjugates/gapdh-d4c6r-mouse-mab-hrp-
conjugate/51332).

STAG1 (Novus Biologicals, NB100-298, https://www.novusbio.com/products/sa1-antibody_nb100-298).

PD-L1 (R&D Systems, AF156, https://www.rndsystems.com/products/human-pd-l1-b7-h1-antibody_af156).

CTCF (Cell Signaling, #2899, https://www.cellsignal.com/products/primary-antibodies/ctcf-antibody/2899)

Flag M2 (Sigma, F3165, https://www.sigmaaldrich.com/US/en/product/sigma/f3165)

Antibodies used for flow cytometry

Antibody (Vendor, catalog Number, validation statements on the manufacturer’s website showing its suitable for flow cytometry in
human)

APC anti-human PD-L1 antibody (Biolegend, 329708, https://www.biolegend.com/en-us/products/apc-anti-human-cd274-b7-h1-pd-
l1-antibody-4376)

7-AAD viability staining solution (Biolegend, 420404, https://www.biolegend.com/en-us/products/7-aad-viability-staining-
solution-1649)

Antibodies used for ChIP

Antibody (Vendor, catalog Number, lot number). Validation information.

STAG1 (Abcam, ab4457, lot:GR279696-4). The manufacturer states that the antibody is suitable for ChIP in human (https://
www.abcam.com/sa1-antibody-ab4457.html).

STAG2 (Abcam, ab4464, Lot:GR271549-1). The antibody has been used for ChIP in mouse previously (PMID: 22780989). The
manufacturer stated that the antibody reacted with both human and mouse (https://www.abcam.com/sa2-antibody-ab4464.html).

SMC1A (Bethyl, A300-055A, Lot:5). The antibody has been used for ChIP in human previously (PMID: 32294452).

CTCF (Cell Signaling, 2899s, Lot:2). The manufacturer states that the antibody is suitable for ChIP in human (https://
www.cellsignal.com/products/primary-antibodies/ctcf-antibody/2899).

H3K27ac ( Abcam, ab4729). The manufacturer states that the antibody is suitable for ChIP in human (https://www.abcam.com/
histone-h3-acetyl-k27-antibody-chip-grade-ab4729.html).

Colo829 (Cat: #CRL-1974) and HEK293T(Cat: ACS-4500) were purchased from ATCC.

WM902, WM902-BR, WM983, WM983-BR, and MEL1617 cell lines were obtained from Dr. Meenhard Herlyn (Wistar
Institute).

M14 and M14-BR were from Dr. David Fisher ( Cutaneous Biology Research Center, MGH)

All cell lines were authenticated by using STR fingerprinting.
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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

All cells lines were confirmed without mycoplasma contamination.

No commonly misidentified lines were used in this study

GSE156773

raw files:

CTCF_stag2kd.R1.fastq

CTCF_stag2wt.R1.fastq

input_stag2kd.R1.fastq

input_stag2wt.R1.fastq

SMC1A_stag2kd.R1.fastq

SMC1A_stag2wt.R1.fastq

STAG1_stag2kd__S2_L001_R1_001.fastq

STAG1_stag2kd_S2_L002_R1_001.fastq

STAG1_stag2kd_S2_L003_R1_001.fastq

STAG1_stag2kd_S2_L004_R1_001.fastq

STAG1_stag2wt_S1_L001_R1_001.fastq

STAG1_stag2wt__S1_L002_R1_001.fastq

STAG1_stag2wt__S1_L003_R1_001.fastq

STAG1_stag2wt__S1_L004_R1_001.fastq

STAG2_stag2kd_S4_L001_R1_001.fastq

STAG2_stag2kd_S4_L002_R1_001.fastq

STAG2_stag2kd_S4_L003_R1_001.fastq

STAG2_stag2kd_S4_L004_R1_001.fastq

STAG2_stag2wt_S3_L001_R1_001.fastq

STAG2_stag2wt_S3_L002_R1_001.fastq

STAG2_stag2wt_S3_L003_R1_001.fastq

STAG2_stag2wt_S3_L004_R1_001.fastq

new_SA1-M14-Ctl.fq.gz

new_SA1-M14-SA2-KD.fq.gz

new_SA2-M14-Ctl.fq.gz

new_SA2-M14-SA2-KD.fq.gz

new_CTCF-M14-Ctl.fq.gz

new_CTCF-M14-SA2-KD.fq.gz

new_Smc1-M14-Ctl.fq.gz

new_Smc1-M14-SA2-KD.fq.gz

new_Input-M14-Ctl.fq.gz

new_Input-M14-SA2-KD.fq.gz

peak files:

ctcf_stag2kd_peaks_m2q01.bed

ctcf_stag2wt_peaks_m2q01.bed

SMC1A_stag2kd_peaks_m2q01.bed

SMC1A_stag2wt_peaks_m2q01.bed

STAG1_stag2kd_peaks_m2q01.bed

STAG1_stag2wt_peaks_m2q01.bed

STAG2_stag2kd_peaks_m2q01.bed

STAG2_stag2wt_peaks_m2q01.bed

SA1_sa2wt_peaks.narrowPeak

SA1_sa2kd_peaks.narrowPeak

SA2_sa2wt_peaks.narrowPeak

SA2_sa2kd_peaks.narrowPeak

CTCF_sa2wt_peaks.narrowPeak

CTCF_sa2kd_peaks.narrowPeak

SMC1A_sa2wt_peaks.narrowPeak

SMC1A_sa2kd_peaks.narrowPeak

bigwig files:




