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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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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.

The sequencing data sets in this study are available at the European Nucleotide archive (ENA) Accession numbers for RNAseq data on https://www.ebi.ac.uk/ena
are as follows: p53wt/wt, ERS1432686, ERS1432689, ERS1432688, ERS1432703, ERS1432704, ERS1432705; p53*/wt , ERS1432636, ERS1432637, ERS1432634,
ERS1432638, ERS1432635, ERS1432639; p53wt/-, ERS1432650, ERS1432651, ERS1432656, ERS1432654, ERS1432657, ERS1432658; p53*/-, ERS1432672,
ERS1432670, ERS1432671, ERS1432673, ERS1432674, ERS1432676.

Accession numbers for targeted DNA sequencing samples and Whole genome sequencing are ERP129331 and ERP129332 respectively.

GRCm38 mouse genome:GCA_000001635.8, GCF_000001635.26

Sample size was not predetermined by statistical methods. Sampling size was determined by pilot studies for lineage tracing and clonal
sequencing studies and by previously published studies for highly mutagenized sequencing and carcinogenesis studies.

Doupe, D. P. et al. A single progenitor population switches behavior to maintain and repair esophageal epithelium. Science 337, 1091-1093,
(2012).

Alcolea, M. P. et al. Differentiation imbalance in single oesophageal progenitor cells causes clonal immortalization and field change. Nat Cell
Biol 16, 615-622, (2014).

Fernandez-Antoran, D. et al. Outcompeting p53-Mutant Cells in the Normal Esophagus by Redox Manipulation. Cell stem cell 25, 329-341,
(2019).

Frede, J., Greulich, P., Nagy, T., Simons, B. D. & Jones, P. H. A single dividing cell population with imbalanced fate drives oesophageal tumour
growth. Nat Cell Biol 18, 967-978, (2016).

Colom, B. et al. Mutant clones in normal epithelium outcompete and eliminate emerging tumours. Nature 598, 510-514, (2021).

Colom, B. et al. Spatial competition shapes the dynamic mutational landscape of normal esophageal epithelium. Nature Genetics 52, 604–614,
(2020).

No data were excluded from the analysis.

Biological replicates were performed in all cases, numbers of replicates are given in figure legends and source data tables.

Allocation of individual mice of the required genotype was random.

Blinding was not relevant to planning of experiments since mouse models in this study required genotype assessment. The investigator was
blinded to group allocation for DEN treatment and sampling time points. p53 mutant samples express GFP which is not present in controls,
therefore blinding was not possible during imaging analysis.
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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

Validation

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

Laboratory animals

anti-GFP/YFP (ThermoFisher Scientific, A10262), anti-Cytokeratin 14 (Covance, PRB-155P), anti-Cytokeratin 6 (Biolegend, 905701),
anti-pericentrin (abcam, ab4448), anti-CD45 (Biolegend, 103102), anti-CD31 (abcam, ab7388), anti-Loricrin (Covance PRB-145P),
Alexa Fluor 647 anti-CD49f (Biolegend, 313610).

Secondary antibodies: 488 anti-chicken (Jackson ImmunoResearch, 703-545-155), 555 anti-rabbit (ThermoFisher Scientific, A31572),
647 anti-mouse (ThermoFisher Scientific, A32787), 488 and 647 anti-rat (ThermoFisher Scientific, A21208 and A48272)

All antibodies were validated in mouse and the techniques used in the study according to the manufacture's website and in previous
publications.

anti-GFP/YFP (ThermoFisher Scientific, A10262)

https://www.thermofisher.com/antibody/product/GFP-Antibody-Polyclonal/A10262

anti-Cytokeratin 14 (Covance, PRB-155P)

https://www.biolegend.com/Files/Images/media_assets/pro_detail/datasheets/905301_V04_051117.pdf

anti-Cytokeratin 6 (Biolegend, 905701)

https://www.biolegend.com/fr-ch/products/purified-anti-mouse-keratin-6a-antibody-11459?
pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=Purified%20anti-mouse%20Keratin%206A%
20Antibody.pdf&v=20220606063221

anti-pericentrin (abcam, ab4448)

https://www.abcam.com/pericentrin-antibody-centrosome-marker-ab4448.html

anti-CD45 (Biolegend, 103102)

https://www.biolegend.com/fr-ch/products/purified-anti-mouse-cd45-antibody-102

anti-CD31 (abcam, ab7388)

https://www.abcam.com/cd31-antibody-mec-746-ab7388.html

anti-Loricrin (Covance PRB-145P)

https://www.biolegend.com/Files/Images/media_assets/pro_detail/datasheets/905101_V04_051117.pdf

Alexa Fluor 647 anti-CD49f (Biolegend, 313610)

https://www.biolegend.com/it-it/products/alexa-fluor-647-anti-human-mouse-cd49f-antibody-3290

anti-GFP/YFP, anti-GFP/YFP, anti-Cytokeratin 6, anti-CD45, anti-CD31, anti-Loricrin, Alexa Fluor 647 anti-CD49f and secondary
antibodies were also used as described in the following previous publications:

Fernandez-Antoran, D. et al. Outcompeting p53-Mutant Cells in the Normal Esophagus by Redox Manipulation. Cell stem cell 25,
329-341, (2019).

Murai, K. et al. Epidermal Tissue Adapts to Restrain Progenitors Carrying Clonal p53 Mutations. Cell stem cell 23, 687-699.e688,
(2018).

Colom, B. et al. Mutant clones in normal epithelium outcompete and eliminate emerging tumours. Nature 598, 510-514, (2021).

Colom, B. et al. Spatial competition shapes the dynamic mutational landscape of normal esophageal epithelium. Nature Genetics 52,
604–614, (2020).

Frede, J., Greulich, P., Nagy, T., Simons, B. D. & Jones, P. H. A single dividing cell population with imbalanced fate drives oesophageal
tumour growth. Nat Cell Biol 18, 967-978, (2016).

All mouse strains were maintained on a C57/Bl6 genetic background, specific and opportunistic pathogen free health status and were
immune competent.

Strains: AhcreERTRosaflEYFP/wt, AhcreERTRosa26flconfetti/wt, AhcreERTTrp53flR245W-GFP/wt and AhcreERTTrp53flR245W-GFP/-

Mice were housed in individually ventilated cages (at 19-23°C, RH55%±10%, 12/12 light dark cycle, 15-20 air changes per hour) and
fed on standard chow. Adult mice were used for in vivo experiments and no animals were involved in previous experiments and were
drug naive prior to the start of experiments. Both male and female animals at 11-16 weeks of age at the start of experiments were
used in this study.




