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Reporting Summary
Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Research policies, seeAuthors & Referees and theEditorial Policy Checklist .

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection

Data analysis

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/reviewers.
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

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 list of figures that have associated raw data
- A description of any restrictions on data availability

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.
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Individual-cell H2BGFP intensities were using an object-recognition macro in ImageJ version 1.52p

Model dynamics were simulated using Markovian (Gillespie algorithm) and non-Markovian exact stochastic Monte Carlo methods
implemented in Matlab. All code is deposited on GitHub https://github.com/gp10/Piedrafita_etal_SI_code/ .

The authors declare that the experimental data supporting the findings of this study are available within the paper and its supplementary information files. 

Editorial Staff
Note
Please see the decision letter for a list of figures that require additional information.
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Note
Please provide the version number of ImageJ software in this reporting summary.

Editorial Staff
Note
Please provide a complete data availability statement in the manuscript as well as in the reporting summary.
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For a reference copy of the document with all sections, see nature.com/documents/nHeporting-summary-flat.pdf 

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

Sample size Sample sizes for lineage tracing and histone GFP measurement were determined from previous publications (Doupe et al. Science 2012, Murai 
et al., Cell Stem Cell, 2018, both cited). 

Data exclusions No data was excluded from the analyses. 

Replication 

Randomization 

Blinding 

For lineage tracing and Histone measurements, each mouse is an experimental unit, experiments were performed using three or four mice per 
time point.  Findings in each animal were consistent with the whole dataset.

Mice of the correct genotype were allocated randomly to experiments and those sampled at each time point were selected randomly. 

Blinding was not performed as the data are time courses and an experienced observer will know the time point based on the relative clone 
size or fluorescence intensity. 

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 Methods 

n/a Involved in the study 

D 0 Antibodies 

0 D Eukaryotic cell lines 

0 D Palaeontology 

n/a Involved in the study 

[!j □ ChlP-seq 

0 D Flow cytometry 

0 D MRI-based neuroimaging 

D 0 Animals and other organisms 

0 D Human research participants 

0 D Clinical data 

Antibodies 

Antibodies used 

Validation 

Primary antibodies : Lrigl antibody (R&D Systems, Cat. AF3688, dilution 1:100), ITGA6 antibody (clone GoH3, Biolegend, Cat. B204094 

dilution 1:500), Alexa Fluor® 647 anti-CD45 (clone 30-Fll, Biolegend, Cat. 103124, dilution 1:200), Keratin 14 antibody (clone Poly19053, 
Biolegend, Cat. 905301 Dilution 1:1000). Secondary antibodies: Goat or Donkey Alexa Fluor 488/546/555/647 (Molecular Probes).

Lrigl antibody (R&D Systems, Cat. AF3688): Immunofluorescence (IF) in mouse validation, this study and  https 
://www.ncbi.nl m.n ih.gov /pu bmed/19427292.  ITGA6 antibody (clone GoH3) IF in mouse,validation in https://
www.ncbi.nlm.nih.gov/pubmed/8673140.  anti-CD45 (clone 30-Fll, Biolegend, Cat. 103124), IF in mouse validation in https://
www.nature.com/articles/ncb3400#MOESM38.  Krt14 antibody (clone Poly19053, Biolegend, Cat. 905301), IF in mouse, validation  in 
https://www.ncbi.nlm.nih.gov/ pmc/articles/PMC6261459.

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 

1 
if 

Male and female C57BI6/N mice maintained on standard chow in independently ventilated cages with environmental 
enrichment in an SOPF health status animal house were used for this study. Ages ranged for 3 to 18 months. 

No wild animals were used in this study.

No field-collected samples were used in this study.

All experiments were conducted according to the UK Home Office Project Licenses 70/7543, P14FED054 or PF4639B40. 

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

Editorial Staff
Note
For all experiments other than mentioned here, please describe the measures taken to determine sample size detailing any
statistical methods used; or if no sample size calculation was performed, describe how the sample sizes were chosen and provide a rationale for why these sample sizes were sufficient. 

Editorial Staff
Note
It was observed that some data was excluded from the study, as referenced in the manuscript. Please describe any data exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.

Editorial Staff
Note
For all experiments other than mentioned here, please describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.Please mention if the attempts at replication were successful or not for lineage tracing and histone measurements.

Editorial Staff
Note
Please mention the dilutions of all the antibodies in the manuscript.

Editorial Staff
Note
Please describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s
website, relevant citations, and antibody profile in online databases or data provided in the manuscript. 

Editorial Staff
Note
Please state that no wild animals were used in the study.

Editorial Staff
Note
If no field-collected samples are used in the study, please state this.

Editorial Staff
Note
Please mention housing conditions for mice in the manuscript.

Editorial Staff
Note
For In-vitro experiments, please describe how samples were allocated into experimental groups. If allocation was not random, please describe how covariates were controlled in the study or explain why randomization was not relevant to this study.

pj3
Sticky Note
This seems to be a misinterpretation: we state that CD45+ cells are excluded from the analysis. page 21. The exclusion of leukocytes is essential to determine the dilution of H2b-GFP in keratinocytes.  No keratinocyte data was excluded.

pj3
Sticky Note
All experiments were lineage tracing and histone dilution.  No other experiments were performed.

pj3
Sticky Note
The experiments are consistent in 3/4 mice per time point, and therefore have been replicated in triplicate or quadruplicate as each mouse is an independent experimental unit generating its own independent distribution of histone dilution or clone size values.  There is no ethical justfication in performing further replicates as the data is statistically consistent across animals.
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