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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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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 CITEseq and the bulk RNAseq datasets have been deposited in the Gene Expression Omnibus database under accession numbers “GSE215418 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE215418] and “GSE226128 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE226128]”, respectively.

n/a

n/a

n/a

n/a

Sample size was chosen based on pilot experiments and previous experience with similar experiments to achieve sufficient statistical power.
Data were collected from two or more biological replicates.

No data was excluded from analysis.

All experiments were repeated and reliably reproduced. Data were collected from three biological replicates if not stated differently. Number
of independent experiments performed are indicated in the figure legends.

No randomization of mice was performed. Litter mates, where applicable, or age- and gender-matched mice were used as controls.

Blinding was not undertaken as only wild-type animals at distinct ages were analyzed with the exception of data shown in Figure 4f,g and
Supplementary Figure 10 were gene targeted animals were specifically and knowingly used to verify findings. The methodological approaches
used, massively parallel flow cytometry and machine learning , did not explicitly allow for blinding.
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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

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used Target, fluorochrome/tag, clone, species reactivity, supplier, catalog number:

anti-CD3, unlabeled, clone KT3, Mouse, Produced in house

anti-CD4, APCCy7, clone GK1.5, Mouse, Biolegend, 100414

anti-CD4, FITC, clone GK1.5, Mouse, Biolegend, 100406

anti-CD5, PerCPCy5.5, clone 53-7.3, Mouse, Biolegend, 100624

anti-CD8, AF700, clone 53-6.7, Mouse, Biolegend, 100730

anti-CD31, FITC, clone 390, Mouse, Biolegend, 102406

anti-CD40, FITC, clone 3/23, Mouse, Biolegend, 124608

anti-CD40, PECy5, clone 3/23, Mouse, Biolegend, 124617

anti-CD45, AF700, clone 30-F11, Mouse, Biolegend, 103128

anti-CD63, PE, clone NVG-2, Mouse, Biolegend, 143904

anti-CD66a, APC, clone MAb-CC1, Mouse, Biolegend, 134509

anti-CD66a, FITC, clone MAb-CC1, Mouse, Biolegend, 134518

anti-CD69, unlabeled ,clone H1.2F3, Mouse, Biolegend, 104502

anti-CD69, PECy5, clone H1.2F3, Mouse, Biolegend, 104510

anti-CD73, BV421, clone TY/11.8, Mouse, Biolegend, 127217

anti-CD80, BV605, clone 16-10A1, Mouse, Biolegend, 104729

anti-CD80, PECy5, clone 16-10A1, Mouse, Biolegend, 104712

anti-CD83, Bio, clone Michel-19, Mouse, Biolegend, 121503

anti-CD83, PE, clone Michel-19, Mouse, Biolegend, 121508

anti-CD86, BV650, clone GL-1, Mouse, Biolegend, 105036

anti-CD104, FITC, clone 346-11A, Biolegend, 123606

anti-CD117, BV421, clone 2B8, Mouse, BD Biosciences, 562609

anti-CD146, APC, clone ME-9F1, Mouse, Biolegend, 134712

anti-AIRE, AF750, clone 5H12, Mouse, Invitrogen, 14-5934-82

anti-EpCAM1, PerCPCy5.5, clone G8.8, Mouse, Biolegend, 118220

anti-Dclk1, unlabeled, Mouse, Abcam, ab31704

anti-HVEM, APC, clone HMHV-1B18, Mouse, Biolegend, 136305

anti-K8, unlabeled, clone TROMA-1, Mouse, NICHD, supported Hybridoma Bank

anti-K14, unlabeled, clone Poly19053, Mouse, Biolegend, 905304

anti-Ly51, unlabeled, clone 6C3, Mouse, Biolegend, 108302

anti-Ly51 ,PECy7, clone 6C3, Mouse, Biolegend, 108314

anti-MHCII, APC/Fire 750, clone M5, Mouse, Biolegend, 107652

anti-MHCII, BV510, clone M5, Mouse, Biolegend, 107636

anti-Podoplanin, APC, clone 8.1.1, Mouse, Biolegend, 127410

UEA1, Bio, Mouse, Vector Laboratories, B-1065-2

UEA1, Cy5, Mouse, Vector Laboratories, L-1060-5

anti-Sca1, BV510, clone D7, Mouse, Biolegend, 108129

anti-Sca1, BV785, clone D7, Mouse, Biolegend, 108139

anti-Ter119, FITC ,clone TER119, Mouse, Biolegend, 116206

anti-TCR, FITC, clone H57-597, Mouse, Biolegend, 109205

anti-TCR, PE, clone H57-597, Mouse, Biolegend, 109208

anti-Tspan8, APC, Mouse, R&D Systems, FAB6524A

anti-CD9, TotalSeq, clone MZ3, Mouse, Biolegend, 124819

anti-CD31, TotalSeq, clone 390, Mouse, Biolegend, 102437

anti-CD36, TotalSeq, clone HM36, Mouse, Biolegend, 102621

anti-CD40, TotalSeq, clone 3/23, Mouse, Biolegend, 124633

anti-CD49a, TotalSeq, clone HM1, Mouse, Biolegend, 142613

anti-CD54, TotalSeq, clone YN1/1.7.4, Mouse, Biolegend, 116127

anti-CD63, TotalSeq, clone NVG-2, Mouse, Biolegend, 143915

anti-CD73, TotalSeq, clone TY/11.8, Mouse, Biolegend, 127227

anti-CD80, TotalSeq, clone 16-10A1, Mouse, Biolegend, 104745

anti-CD83, TotalSeq, clone Michel-19, Mouse, Biolegend, 121519

anti-CD86, TotalSeq, clone GL-1, Mouse, Biolegend, 105047
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Validation

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.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

anti-CD117, TotalSeq, clone 2B8, Mouse, Biolegend, 105843

anti-CD133, TotalSeq, clone 15-2C11, Mouse, Biolegend, 141217

anti-CD146, TotalSeq, clone P1H12, Human, Biolegend, 361017

anti-CD157, TotalSeq, clone BP-3, Mouse, Biolegend, 140209

anti-CD200, TotalSeq, clone OX-90, Mouse, Biolegend, 123811

anti-CD274, TotalSeq, clone MIH6, Mouse, Biolegend, 153604

anti-CD300LG, TotalSeq, clone ZAQ5, Mouse, Biolegend, 147105

anti-EpCAM1, TotalSeq, clone G8.8, Mouse, Biolegend, 118237

anti-HVEM, TotalSeq, clone HMHV-1B18, Mouse, Biolegend, 136307

anti-Ly6D, TotalSeq, clone 49-H4, Mouse, Biolegend, 138603

anti-Ly6C/Ly6G, TotalSeq, clone RB6-8C5, Mouse, Biolegend, 108459

anti-MadCAM1, TotalSeq, clone MECA-367, Mouse, Biolegend, 120713

anti-MHCII, TotalSeq, clone M5, Mouse, Biolegend, 107653

anti-Podoplanin, TotalSeq, clone 8.1.1, Mouse, Biolegend, 127427

anti-Sca1, TotalSeq, clone D7, Mouse, Biolegend, 108147

Antibodies were validated and quality tested for flow cytometry as stated by the manufacturers. If required the antibody
concentrations used were further optimized by titration prior to use.

Species: Mus Musculus. Strains: WT C57BL/6 (analysed from E15.5 to week 16 postnatally), Csnb-Cre, Rosa26-LSL-YFP, FOXN1-D505/
WT (analysed 4-weeks after birth), Foxn1-GFP (analysed 2 weeks after birth), Rag2-/- (analysed 4- and 16-weeks after birth),
Pou2f3-/- (analysed 4-6 weeks after birth). Csnb-Cre mice were crossed to Rosa26-LSL-YFP (analysed at 4- and 16-weeks after birth).

The study did not involve wild animals.

Both male and female animals were used. Gender-matched wild-type mice were used in all experiments as a reference for genetically
modified animals.

The study did not involve samples collected from the field.

Animals were maintained under specific pathogen–free conditions at the University of Oxford Biomedical Science facilities.
Experiments were performed according to institutional and U.K. Home Office regulations and age- and gender-matched wild-type
mice were used in all experiments as a reference for genetically modified animals.

Rag2-/- mice were bred and maintained in the mouse facility of the Department of Biomedicine at the University of Basel in
accordance with permissions and regulations of the Cantonal Veterinary Office of Basel-Stadt.

Isolated thymi were cleaned from adipose tissue, separated into the two lobes, and subsequently subjected to three rounds
of enzymatic digestion with Liberase (2.5 mg/ml, Roche) and DNaseI (10 mg/ml, Roche) diluted in PBS (Sigma) at 37°C. After
filtration through a 100 m cell strainer and resuspension in FACS buffer (PBS supplemented with 2% FBS (Sigma)), cell
number was determined using a CASY cell counter (Innovatis). For most analyses CD45+ hematopoietic cells were depleted
by incubation with anti-CD45 beads (Miltenyi) as per manufacturer`s recommendations and subsequently subjected to the
AutoMACS separator (Miltenyi) “depleteS” program. Cells were counted and stained in FACS buffer containing antibodies of
interest for 30 min at 4°C in the dark. For intra-cellular staining, cells were fixed and permeabilised after cell-surface staining
using the Cytofix/Cytoperm (BD Biosciences) or the Fix/Perm buffer set (Invitrogen) according to the manufacturer`s
protocol.

BD LSRFortessa and BD FACSAria III were used for analysis and sorting.

FACS DIVA (BD Biosciences) for acquisition and FlowJo v10 (TreeStar) for analysis.




