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Data for the single-cell RNA sequencing have been deposited in the Gene Expression Omnibus (GEO) database under accession number GSE147520 (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE147520). The Park et al. dataset was downloaded from the Zenodo repository (DOI: 10.5281/zenodo.3711134).

For single-cell RNA sequencing, five donors were chosen to represent donor variability, which was sufficient to define broad cell populations
representative of the human thymic stroma. The majority of our analyses had hundreds to thousands of cells for each cell type, which allowed
identification of many statistically significant differentially expressed genes. In addition, we increased our sample size by merging our dataset
with the publicly available dataset from the Park et al. study (DOI: 10.1126/science.aay3224). For immunofluorescence imaging,
representative images from 4-5 fields from at least two donors were shown. For the lineage tracing experiment, no statistical methods were
used to predetermine sample size. Sample size was chosen based on the magnitude and consistency of measurable differences between
groups and application of standard practices within the field.

Computational cell and gene pre-filtering of single cell data was described in the Methods section. Cells with less than 200 or more than 5000
detected genes were excluded as well as cells expressing >10% mitochondrial genes.

Single-cell RNA sequencing was performed using cells from five donors. Merging our dataset with the Park et al. dataset containing cells from
twelve donors largely replicated our findings. All other experimental findings described in this manuscript were also reliably reproduced
between different donors.

Animals were age-matched and were allocated to groups based on genotype. Whenever possible, animals were co-housed with littermate
controls and sex-matched.

Researchers were not blinded during experiments because our study results did not involve the combination of subjective decisions or a priori
hypotheses, where classical blinding might be needed. Rather, we conducted computational analyses and genome-wide statistical tests, then
reported the results of these agnostic analyses. Our findings were also supported by quantitative measure (i.e. flow cytometry) where blinding
was unnecessary. Finally, investigators were not blinded to mouse genotypes in our experiments. This was to help ensure that appropriate
sample size was achieved by sacrificing the minimum number of mice required to achieve consistent data.



3

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Antibodies
Antibodies used

Validation
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EPCAM APC BioLegend 324208

CD45 Alx488 BioLegend 304017

CD11c PE-Cy7 BioLegend 117318

CD45 PerCP BioLegend 103130

EpCAM APC-Cy7 BioLegend 118218

I-Ab eFluor450 eBiosciences 48-5320-82

KRT8-Alx488 Abcam ab192467

KRT8-Alx647 Abcam ab192468

KRT5-Alx488 Abcam ab193894

KRT5-Alx647 Abcam ab193895

KRT15-Alx555 Abcam ab214393

KRT10-Alx647 Abcam ab194231

KRT5 Abcam ab53121

KRT15 Abcam ab80522

Fibronectin Sigma F3648

CFTR R&D Systems MAB25031

DESMIN Dako M0760

Synaptophysin Biogenex AM363

ASCL1 Abcam ab74065

AIRE eBiosciences 14-9534-82

SOX2 R&D Systems AF2018

wide spectrum cytokeratin Abcam ab9377

CD8-Alx488 BioLegend 300916

CD4-Alx647 BioLegend 300520

CDH13 R&D Systems AF3264

TRPM2 Alomone labs ACC-043

HES1 Abcam ab108937

All primary antibodies were validated by the manufacturer and/or in previously published articles.

CD11c PE-Cy7 (Clone N418, 117318, BioLegend), CD45 PerCP (Clone 30-F11, 103130, BioLegend), EpCAM APC-Cy7 (Clone G8.8,
118218, BioLegend) and I-Ab eFluor450 (Clone 25-9-17, 48-5320-82, eBiosciences) were validated on mouse thymic tissue in a
previous study (Miller et al., Nature 559, 627–631 (2018).

The specificity of primary antibodies for immunofluorescent staining was verified on human thymic sections using various dilutions
(including the manufacturer's recommended dilution). Secondary antibody only controls were used to evaluate and confirm
specificity of the antibodies to the respective epitopes. The following antibodies used for flow cytometry were similarly validated on
human thymic preparations:

EPCAM APC, BioLegend, 324208

CD45 Alx488, BioLegend, 304017

KRT8-Alx488, Abcam, ab192467

KRT5-Alx647 Abcam ab193895

KRT15-Alx555 Abcam ab214393

Rosa26CAG-stopflox-tdTomato and Ascl1-creERT2 mice were obtained from The Jackson Laboratory (RRID:IMSR_JAX:007914 and
RRID:IMSR_JAX:012882). ADIG mice have been described previously (DOI: 10.1126/science.1159407). Both male and female mice
aged 12-15 weeks were used. Mice were maintained at a constant humidity between 30-70% and temperature 68-79 degrees
Fahrenheit, under a 12-h light/dark cycle and had free access to food and water.

The study did not involve wild animals.

Field samples were not collected for the study.

UCSF Institutional Animal Care and Use Committee (IACUC) and Laboratory Animal Resource Center

Thymic tissue donors were male and female between 19 weeks gestational age and 25 years old. Tissue was de-identified at
the point of collection.




