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Methods
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Antibodies
Antibodies used

Mouse numbers and numbers of human donors for the in vitro experiments are calculated based on the minimum required to achieve
statistical significance (for in vivo work, minimum of n=5/group for graft survival analysis and n=3 for mechanistic analysis). These sizes are
calculated based on the magnitude of responses recorded when manipulating the immune system in similar experiments from our previously
published work and elsewhere in the literature:

Issa, F., et al., Ex vivo-expanded human regulatory T cells prevent the rejection of skin allografts in a humanized mouse model.
Transplantation, 2010. 90(12): p. 1321-7.

Nadig, S.N., et al., In vivo prevention of transplant arteriosclerosis by ex vivo-expanded human regulatory T cells. Nat Med, 2010. 16(7): p.
809-13.

Festing, M.F., The design and statistical analysis of animal experiments. ILAR J, 2002. 43(4): p. 191-3

No data was excluded from the analyses.

Human patients were recruited to the study based on an exclusion criteria that is defined under 'Procurement of Human Skin,' in the Methods
section: 'Exclusion criteria included donors who were taking immunosuppressive medication, donors with a primary inflammatory condition or
donors with any current or past history of malignancy.' Exclusion criteria for human patients is also defined in 'Human Donors,' in the Methods
sections: 'participants who had been diagnosed with an autoimmune or inflammatory condition, or a malignancy, were excluded.'

All in vitro experimental conditions were set up in triplicate as a minimum number of technical repeats. Each in vitro experiment with human
samples was conducted between 3-5 times, each with a different human donor. In vivo experiments involving humanised mice were set up
with 6 mice in each experimental condition per experiment. Each mouse experiment was conducted a minimum of 3 times, each time using a
different HLA-mismatched human donor pair. This is outlined in the figure legends.

In mouse experiments, animals were randomly allocated to each experimental group. All mice were of the same species, sex and age. Mice of
different experimental groups were co-housed. This is stated in the 'Mice' section of the Methods section.

For assessment of human skin allografts in mouse experiments, blind assessment of the grafts was undertaken. This is stated under 'Skin
grafting,' in the Methods section: 'graft assessment was performed independently by two researchers who were both blinded to experimental
group allocations.'

All antibodies used are characterised in Supplementary Table 1, in the Supplementary information (this is referred to within the
Methods section):

Antibody (Human); Fluorochrome; Concentration; Supplier Catalogue Number;

CD19 APC-Cy7 1:100 BD Pharmingen 557791
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Validation

CD25 PE-Cy7 1:100 BD Pharmingen 557741

CD24 PE 1:100 BD Pharmingen 555428

CD38 FITC 1:100 BD Pharmingen 555459

CD127 PE 1:100 BD Pharmingen 557938

IgD PE-Cy7 1:100 BD Pharmingen 561314

pSTAT3 Alexa Fluor 647 1:6 BD Pharmingen 557815

pSTAT5 Alexa Fluor 488 1:6 BD Pharmingen 562077

CD20 PE-Cy7 1:100 eBioscience 25-0209-42

CD4 PE-Texas Red 1:100 eBioscience 61-0049-42

CD8 FITC 1:100 eBioscience 11-0088-42

#CR PE 1:100 eBioscience 12-1329-41

CD27 eFluor 450 1:100 eBioscience 48-0279-42

CD138 eFluor 450 1:100 eBioscience 17-1389-41

CD1d APC 1:100 eBioscience 17-0016-42

CD5 FITC 1:100 eBioscience 11-0058-42

CD21 eFluor 450 1:100 eBioscience 9048-0219-025

CD71 APC 1:100 eBioscience 17-0719-41

CD73 eFluor 450 1:100 eBioscience 48-0739-41

LAP PE 1:100 eBioscience 12-9829-41

IL-10 eFluor 660 1:4 eBioscience 50-7108-41

TNF" FITC 1:4 eBioscience 11-7349-41

IFN# PE 1:4 eBioscience 12-7319-41

CD154 PE 1:100 eBioscience 12-1548-42

IgM PE 1:100 eBioscience 12-9998-42

CD40 APC 1:100 eBioscience 17-0409-41

CD80 FITC 1:100 eBioscience 11-0809-42

CD86 PE 1:100 eBioscience 12-0869-42

FAS-L PE 1:100 eBioscience 12-9919-41

PD-L1 PE-Cy7 1:100 eBioscience 25-5983-41

PD-L2 APC 1:100 eBioscience 17-5888-41

TIM-1 PE 1:100 Biolegend 353903

IL-10R APC 1:100 Biolegend 308811

CD122 APC 1:100 Biolegend 339007

IL-6R" PE 1:100 Biolegend 352803

CD154 FITC 1:100 Biolegend 310804

CD10 PE-Texas Red 1:100 Beckman Coulter 41116015

CD45 APC 1:100 Invitrogen MHCD45054

CD154 APC 1:100 R&D Systems FAB617A

CD25 PE 1:100 R&D Systems FAB1020P-025

CD154 Unconjugated [10%g/ml] R&D Systems MAB617

CD40 Unconjugated [10%g/ml] R&D Systems MAB6322

IL-10 Unconjugated [10%g/ml] R&D Systems MAB217

IL-10R" Unconjugated [10%g/ml] R&D Systems MAB274

CD122 Unconjugated [10%g/ml] R&D Systems MAB224

CD25 Unconjugated [10%g/ml] R&D Systems MAB223

CD80 Unconjugated [10%g/ml] R&D Systems MAB140

CD86 Unconjugated [10%g/ml] R&D Systems MAB141

FASL Unconjugated [10%g/ml] R&D Systems MAB126

PD-1 Unconjugated [10%g/ml] R&D Systems AF1086

IL-6 Unconjugated [10%g/ml] R&D Systems MAB2061

IL-6R Unconjugated [10%g/ml] R&D Systems MAB227R

IgG1$ Unconjugated [10%g/ml] R&D Systems MAB002

IgG2a$ Unconjugated [10%g/ml] R&D Systems MAB004

CD25 Unconjugated [10%g/ml] R&D Systems MAB1020

TIM-1 Unconjugated [10%g/ml] Biolegend 353902

CD20 Unconjugated 1:100 Leica Biosystems PA0200

pSTAT3 Unconjugated 1:100 Abcam ab76315

TIM-1 Unconjugated 1:100 Abcam ab47635

PAX5 Unconjugated 1:500 Abcam ab109443

Each antibody used has been validated for species and application by the manufacturer, as stated on their websites. For all flow
cytometry analysis, staining using these antibodies has been confirmed with fluorescence minus one controls and/or isotype controls.
Representative FACS plots for all staining is provided in the Main and Supplementary Figures.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

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.

CD154+ Chinese Hamster Ovary (CHO) Cell line: Gift of Professor Claudia Mauri, University College London. PANC-1 cell line:
Purchased from ATCC. This information is stated under 'Culture of Chinese Hamster Ovary (CHO) cells' and 'PANC-1 cells'
sections in the Methods section.

Cell lines were not authenticated. Human CD154 expression by CD154+ CHO cell line was confirmed by flow cytometry

All cell lines tested negative for mycoplasma. This information is stated under 'Culture of Chinese Hamster Ovary (CHO) cells'
and 'PANC-1 cells' sections in the Methods section.

Neither cell line used in this manuscript are on the ICLAC register as commonly misidentified cell lines.

Balb/c Rag2-/- c#-/- mice were obtained from Charles River Laboratories, stock number 14593, and were housed under specific
pathogen-free conditions.. Mice were housed in individually ventilated cages and handled with gloves. Experimental and control mice
were co-housed. Female mice were used for all experiments. At the time of the first experimental procedure, mice were between the
ages of 6 and 12 weeks. This information is under the 'Mice' section in the Methods.

The study did not involve wild animals.

The study did not involve samples collected from the field.

All experiments were performed using protocols approved by the Committee on Animal Care and Ethical Review at the University of
Oxford and in accordance with the UK Animals (Scientific Procedures) Act 1986, under project license PPL P8869535A and personal
license PIL 30/9202, permission granted by the UK Home Office. This information is stated under the 'Mice' section in the Methods.

Human tissue for use in animal experiments was obtained with informed patient consent and ethical approval from the Oxfordshire
Research Ethics Committee (REC B), study number 07/H0605/130. This information is stated under 'Procurement of human skin,'
section in the Methods.

Blood samples from patients with cutaneous squamous cell carcinoma (SCC) were taken at time-points ranging from 0 to 755
days after the SCC diagnosis had been made (mean time-point of sample was 392 days). SCC patients were age-matched to
healthy controls (SCC patients: mean age 81 yrs, age range 72-90 yrs. Healthy controls: mean age 77 yrs, age range 68-86
yrs). All SCC patients and healthy controls were male. When recruiting healthy controls for comparison to SCC patients,
participants who had been diagnosed with an autoimmune or inflammatory condition, or a malignancy, were excluded. This
information is stated in 'Human donors,' section in the methods.

Characteristics of human donors of skin for transplantation into humanised mice, are described under 'Procurement of
human skin,' section in the Methods: 'Exclusion criteria included donors who were taking immunosuppressive medication,
donors with a primary inflammatory condition or donors with any current or past history of malignancy. Donor age ranged
from 28 to 53 years (median 43 years) and donors were all male'

Human blood samples for all other analyses were obtained from NHS Blood & Transplant as anonymous samples from
healthy donors. We do not have access to demographic data for these donors. This is stated in 'Human donors,' section in the
methods.

Participants with cutaneous squamous cell carcinoma (SCC) and age- and sex-matched controls without SCC were recruited
from the Dermatology department within Oxford University Hospitals NHS Foundation Trust, by the clinical and research
teams. Human blood samples from healthy donors were provided by NHS Blood & Transplant.

Blood samples from patients with cutaneous squamous cell carcinoma (SCC) and from healthy human donors, were obtained
with informed consent and ethical approval from the NHS Research Ethics Committee, study numbers 12/WS/0288 and 14/
SC/0091.




