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Antibodies
Antibodies used

The raw sequencing data and processed gene expression matrix of mouse model have been deposited in GSA (Genome Sequence Archive in BIG Data Center, Beijing
Institute of Genomics, Chinese Academy of Sciences, http://gsa.big.ac.cn) under the accession number CRA002118. The raw sequencing data of human esophageal
tissues has been deposited in GSA-Human (https://bigd.big.ac.cn/gsa-human) under the accession number HRA000093. The Metadata for sequenced samples and
the Source Data underlying Figs.1b, c, 2a–d, f, 3a–f, 4a–d, 5a–d, 6a–c, 7a–c and Supplementary Figs. 1c, 2b, c, 3a–d, f, g, 4b, 5c, d, 6b, d, e and 7b are provided as a
Source Data file. All the other data supporting the findings of this study are available within the article and its supplementary information files and from the
corresponding author upon reasonable request. A reporting summary for this article is available as a Supplementary Information file.

No statistical methods were used to pre-determine sample size. For mouse single cell assays, due to the low number of epithelial cells, the
numbers of mouse esophagi were determined to obtain as many epithelial cells as possible but restricted by the total cell number limitation of
single 10x assay. As a total, we analyzed the transcriptomes of 66,089 cells. Selection and filtering were performed as demonstrated in
method section. For human samples, sample size is restricted due to practical constraints of patient Recruitment and sample collection.

This exclusion criteria were pre-established and generally used in 10x single cell assays. Cells expressing more than 10% of mitochondrial
genes, less than 500 total genes were excluded.

Transcriptome data from 66089 single cells, obtained from at least 17 mice of each pathology stage to reduce bias caused by individual. For
Immunohistochemistry and immunofluorescent analysis, similar staining results must be observed in over 3 visual fields, and statistic results
were provided where available.

Mice were randomly allocated in six groups in our study. Human samples were not randomized due to patient recruitment and sample
collection based on pathology stage.

Blinding was not appropriate in this study. The mice was sacrificed at a carcinogen-treatment time order. For human samples, groups are
allocated based on pathology stage not the investigators.

Antibody used for flow cytometry:
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

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

Flow Cytometry

Plots

Confirm that:
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All plots are contour plots with outliers or pseudocolor plots.
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Methodology

Sample preparation

Instrument

1; CD45-FITC (BD; 553080; Rat anti Mouse; monoclonal[30-F11]; dilution: 1:20; https://www.bdbiosciences.com/us/applications/
research/stem-cell-research/cancer-research/mouse/fitc-rat-anti-mouse-cd45-30-f11/p/553080)

Antibodies used for immunohistochemistry (IHC) and immunofluorescent (IF) staining:

1; Mki67(Abcam; ab16667; Rabbit anti Mouse, Rat, Human, Common marmoset; monoclonal [SP6]; dilution: 1:50 for IHC; https://
www.abcam.com/ki67-antibody-sp6-ab16667.html)

2; Top2a (Abcam; ab52934; Rabbit anti Mouse, Rat, Human; monoclonal [EP1102Y]; dilution: 1:8000 for IHC, 1:10000 for IF; https://
www.abcam.cn/topoisomerase-ii-alpha-antibody-ep1102y-ab52934.html)

3; Aldh3a1 (Abcam; ab76976; Rabbit anti Mouse, Rat, Human; polyclonal; dilution: 1:200 for IHC, 1:600 for IF; https://
www.abcam.cn/aldh3a1-antibody-ab76976.html)

4; Atf3 (Abcam; ab216569; Rabbit anti Mouse, Rat, Human; polyclonal; dilution: 1:200 for IHC, 1:600 for IF; https://www.abcam.com/
atf3-antibody-ab216569.html)

5; S100a8 (Abcam; ab92331; Rabbit anti Mouse, Human; monoclonal [EPR3554]; dilution: 1:500 for IHC, 1:1500 for IF; https://
www.abcam.com/mrp8-antibody-epr3554-ab92331.html)

6; Mmp14 (Abcam; ab51074; Rabbit anti Mouse, Rat, Human; monoclonal [EP1264Y]; dilution: 1:2000 for IHC, 1:6000 for IF; https://
www.abcam.com/mmp14-antibody-ep1264y-ab51074.html)

7; Itga6 (Abcam; ab181551; Rabbit anti Mouse, Rat, Human; monoclonal [EPR18124]; dilution: 1:250 for IHC, 1:750 for IF; https://
www.abcam.com/integrin-alpha-6-antibody-epr18124-ab181551.html)

All primary antibodies are tested and characterized as specific in human tissues, by the manufacturers, and are widely cited.
Antibody-specific validations are available as indicated on the manufacturers' web page. Links are listed in the "Antibodies Used"
section above.

Eight-week-old female C57BL/6 mice, housing conditions and treatment details were provided in method section.

This study didn't involve wild animals.

This study didn't involve field-collected samples.

Animal experiments in this study were conducted in compliance with approved protocols and guidelines from the Institutional Animal
Care and Use Committee of the Chinese Academy of Medical Sciences.

Patients received no chemotherapy or radiotherapy before endoscopy or surgery. Age and gender of the patients weren't
restricted. The number of patients are 88; age ranged from 35 to 80 (median 66); 22 females and 66 males; pathology stage
range from inflammation to invasive carcinoma.

Human samples were randomly collected during surgery in Linzhou Esophageal Cancer Hospital (Henan Province, China)
between 2016 and 2019.

This study was approved by the Institutional Review Boards of Cancer Hospital, Chinese Academy of Medical Sciences and
informed consent was obtained from each patient.

Cells from mouse esophagus were collected, details provided in method section.
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