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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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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

Data generated in this study have been deposited at NCBI-GEO (Super-Series GSE221938) and are publicly available now.

scRNA-seq from 60 patients with ESCC were retrieved from GSE160269.

RNA-seq datasets from patients with squamous cell carcinoma were retrieved from The Cancer Genome Atlas (TCGA).

RNA-seq datasets from SCC cell lines were collected from The Cancer Cell Line Encyclopedia (CCLE) and GSE106564, GSE88833, GSE4975.

ChIP-seq datesets were were either generated in house (GSE106563 and GSE148920) or re-analyzed from GSE78212, GSE46837.

Detailed information including hyperlink was provided in the Supplemental Table 1.

Both male and female.

There is no race, ethnicity or other socially relevant groupings.

Human ESCC and operative margin tissues were procured from surgical resection specimens. All of the patients received no
treatment prior to surgery and signed separate informed consent forms for sample collection. Patients' age ranged from 45
to 71 years old, with a median age of 56.

Samples were collected from 1999 to 2020.

The study was approved by the Ethics Committee of the Cancer Institute (Hospital), Chinese Academy of Medical Sciences
(CAMS) & Peking Union Medical College (PUMC) (No. 16-171/1250). All of the patients have signed separate informed
consent forms for sample collection.

Sample sizes were not predetermined and were indicated in the figure legends. In general a minimun of 3 and up to 8 samples for each group
were included. The number of mice per group (minimum 5) was decided based on previous experience (DOI: 10.1053/j.gastro.2020.06.050),
common practice in the field, animal welfare guidelines and availability of animals, while minimizing the use of animals in accordance with
animal care guidelines from the Cedars-Sinai Institutional Animal Care & Use Committee (CSMC IACUC) and the Hefei Institutes of Physical
Science, Chinese Academy of Sciences.

No data was excluded from the analysis.

Replication data was not performed for scRNA-seq due to the cost. Other attempts at replication were successful.

For in vitro experiments, a minimum of 3 independent replicates were performed at least in two cell lines.

In vivo syngeneic mouse models were repeated twice at least with 2 cell lines.

The number of biological replicates is as described in the figure legends.

Age-matched mice were randomized into each group. For OT-I TCR (C57BL/6-Tg (TcraTcrb)1100Mjb/J) transgenic mice, mice with matched
ages were used based on the genotypes.

Phenotype, flow cytometry, RNA-Seq, ChIP-Seq and quantification analyses were performed with the investigators blinded to the genotype
and/or condition.Tumor growth curves were not plotted until all the data points were collected. Experiments were performed blinded when
possible.
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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

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

A detailed description was provided in the Supplemental Table 1 as below:

Rabbit Anti-p63 Antibody Abcam Cat# ab97865; 1:1000 for WB; 1:200 for IF

Rabbit Anti-p63- Antibody Cell Signaling Technology Cat# 13109; clone D2K8X; 1:1000 for WB; 1:500 for IF; 1:100 for IP and ChIP

Rabbit Anti-p63 Antibody GeneTex Cat# GTX102425; clone N2C1; 1:1000 for WB; 1:400 for IF

Mouse Anti-CD8 Cell Signaling Technology Cat# 70306; clone C8/144B; 1:300 for IF

CD8 Monoclonal Antibody Thermo Fisher Scientic Cat# MA5-14548; clone SP16; 1:300 for IF

APC anti-mouse CD45 Antibody BioLegend Cat# 103112; clone 30-F11

Brilliant Violet 510™ anti-mouse CD3 Antibody BioLegend Cat# 100233; clone 17A2

FITC anti-mouse CD8a Antibody BioLegend Cat# 100706; clone 53-6.7

PE anti-mouse CD69 Antibody BioLegend Cat# 104507; clone H1.2F3

PerCP/Cyanine5.5 anti-human Granzyme B Recombinant BioLegend Cat# 372212; clone QA16A02

Alexa Fluor® 700 anti-mouse IFN- Antibody BioLegend Cat# 505823; clone XMG1.2

Purified Rat Anti-Mouse CD16/CD32 (Mouse BD Fc Block™) BD Biosciences Cat# 553142; Clone 2.4G2 (RUO)

InVivoMab anti-mouse PD-1 BioXcell Cat# BE0146; clone RMP1-14

InVivoMAb rat IgG2a isotype control BioXcell Cat# BE0089; clone 2A3

InVivoMab anti-mouse CD8 BioXcell Cat# BE0061; clone 2.43

InVivoMAb rat IgG2b isotype control BioXcell Cat# BE0090; clone LTF-2

InVivoMAb anti-mouse IFN BioXcell Cat# BE0055; clone XMG1.2

InVivoMAb rat IgG1 isotype control BioXcell Cat# BE0088; clone HRPN

Phospho-STAT1 (Ser727) Polyclonal Antibody Invitrogen Cat# 44-382G; 1: 500 for WB; 1:200 for IF; 1: 50 for IP

STAT1 [p Tyr701] Antibody Novus Biologicals Cat# AF2894-SP; 1:1000 for WB; 1: 50 for IP;

Stat1 Antibody Cell Signaling Technology Cat# 9172; 1:1000 for WB; 1: 50 for IP

Rabbit Anti-GAPDH (14C10) Cell Signaling Technology Cat# 2118; 1:2000 for WB

Peroxidase AffiniPure Goat Anti-Rabbit IgG (H+L) Jackson ImmunoResearch Laboratories, Inc Cat# 111-035-045; 1:10000 for WB

Peroxidase AffiniPure Goat Anti-Mouse IgG (H+L) Jackson ImmunoResearch Laboratories, Inc Cat# 115-035-003; 1:10000 for WB

Mouse antiHuman BATF2 / SARI Antibody LSBio Cat# LS C541060; 1:1000 for WB

Beta-2-Microglobulin Polyclonal antibody Proteintech Cat# 13511-1-AP; 1:4000 for WB

PD-L1/CD274 Monoclonal antibody Proteintech Cat# 66248-1-Ig; 1:2000 for WB

IFNGR1 Rabbit Polyclonal Antibody Novus Biologicals Cat# AF7176; 1:500 for WB

IFNGR2 Polyclonal antibody Proteintech Cat# 10266-1-AP; 1:1000 for WB

IRF1 Polyclonal antibody Proteintech Cat# 11335-1-AP; 1:500 for WB

MHC class I (HLA-A/B) Rabbit mAb ABclonal Cat# A8754; 1:1000 for WB

Rabbit secondary antibody Abcepta Cat# ASP1615; 1:10000 for WB

Mouse secondary antibody Abcepta Cat# ASP1613; 1:10000 for WB

Fixable Viability Stain 450 BD Biosciences Cat# 562247

Donkey anti-Mouse IgG (H+L) Highly Cross-Adsorbed Secondary Antibody,

Alexa FluorTM 488 Invitrogen Cat# A-21202; 1:5000 for IF

Donkey anti-Mouse IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa FluorTM 594 Invitrogen Cat# A-21203; 1:1000 for IF

Donkey anti-Rabbit IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa FluorTM 488 Invitrogen Cat# A-21206; 1:1000 for IF

Donkey anti-Rabbit IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa FluorTM 594 Invitrogen Cat# A-21207; 1:3000 for IF

Rabbit secondary antibody GE Healthcare Cat# NXA934; 1:10000 for WB

Mouse secondary antibody GE Healthcare Cat# NXA931; 1:10000 for WB

All antibodies are from commercially available sources and have been validated by the manufacturers with supporting data and

publications found on the manufacturers' websites.

Flow cytometry antibodies in this study from BioLegend and BD Biosciences have been widely used in the last years and have been
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Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Plants
Seed stocks

Novel plant genotypes

Authentication

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

Genome browser session
(e.g. UCSC)

validated for manufactures.

Western blot, co-immunoprecipitation and immunouorescence antibodies were validated for manufactures.

In vivo monoclonal antibodies have been widely used in the last years for scientific community.

TE5 and TT cell lines were kindly provided by Dr. Koji Kono (Cancer Science Institute of Singapore, Singapore).

AKR and HNM007 cell lines were a gift from Dr. Anil K. Rustgi (Columbia University Irving Medical Center, USA).

MOC1, MOC22 were from the laboratory of Dr. Ravindra Uppaluri (Dana-Farber Cancer Institute, USA).

All the cell lines were authenticated through short tandem repeat (STR) analysis before using in experiments.

Cell lines were tested for mycoplasma contamination using the Mycoplasma PCR Detection Kit. Cells with mycoplasma
contamination were discarded immediately.

No commonly misidentified lines were used in the study.

C57BL/6J, C57BL/6-Tg (TcraTcrb)1100Mjb/J and C57BL/6JGpt were used in this study.

All the mice were housed in a specific pathogen-free facility: in a 12h light/dark cycle (lights on at 08:00h), ambient temperature of
20-24°C with 40-60% humidity.

OT-I TCR transgenic mice were authenticated with PCR before using in experiments.

Syngeneic mouse models were conducted in mice between 6-10 weeks-old.

Detailed descriptions were provided in the Methods and Supplemental Table 1.

No wild animals were used in the study.

Male mice were used for syngeneic murine SCC models because SCC is more common in men than women. However, it has been
demonstrated that the gender of recipient mice did not have a major impact on xenograft tumor development, therefore, mice of
both gender are appropriate for use to study the xenograft tumor development.

No field-collected samples were used in the study

Animal studies were respectively approved and performed according to the ethical regulations of Cedars-Sinai Institutional Animal
Care & Use Committee (CSMC IACUC) and the animal care regulations of Hefei Institutes of Physical Science, Chinese Academy of
Sciences.

This study did not involve seed stocks.

This study did not invlolve novel plant genotypts.

This study did not invlolve novel plant genotypts.

ChIP-seq datesets were were either generated in house (GSE106563 and GSE148920) or re-analyzed from GSE78212,
GSE46837.

Our in house data (GSE106563 and GSE148920) and data from GSE78212 and GSE46837 are publicly available now.

Not applicable




