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- 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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

Sequencing data for RNA-seq and scRNA-seq is stored in Gene Expression Omnibus database, GSE184509, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE18459 . The exome sequencing data underlying this article cannot be shared publicly due to ethical considerations.

Patient sex was reported follwing self-reporting in ISAAC questionnaire. The study group was biased, with 15 male and 13
female patients.

On enrolment, information about participants’ demographics and previous medical history, immediate family history and
information about atopic disease (eg eczema, rhinitis) in the subject was collected based on the ISAAC questionnaire. 89%
(25/28) patients were of Caucasian ethnicity, with median age = 37 years, (IQR 24.25-53.50). Eczema severity scores (EASI)
indicated moderate to severe disease (median = 17.7, IQR:10.2 — 30.9, max = 51.4, Supplementary Figure 1A,
Supplementary Table 1). Skin barrier was measured as transepidermal water loss (TEWL) of non-eczemtaous sites and was
impaired in the AD patients: median = 17.7 g/m2h, IQR:13.3 — 30.7, max = 85.0 compared to healthy; median = 8.1 g/m2h,
IQR = 5.9-10.8, p<0.0001).

Adult AD patients with mild to severe disease (mean objective EASI) were recruited through the Dermatology Centre,
Southampton University Hospital NHS Trust. The patients were recruited from a specialist atopic dermatitis clinic and were
therefore selected as moderate severe cases. All patients eligible for the study (i.e. meeting moderate to severe AD criteria)
were invited, and had a choice to participate. No recruitment biased was noted.

Informed, written consent was obtained as per approval South East Coast - Brighton & Sussex Research Ethics Committee in
adherence to Helsinki Guidelines (approval: 16/LO/0999)

Power calculations for RNA-seq experiment, which was the most limiting for the study, were done using "RNASeqPower" package in
Bioconductor, R, based on the preliminary data measuring expression levels of key molecular hubs in the LC gene regulatory network after
exposure to epidermal cytokines. To detect a statistically significant effect in a randomized case-control experiment with 20 million reads
sequencing depth, experimental variation cv=0.5, !=0.01, 11biological replicates per group provide >8S% power to detect a 2 fold difference
in gene expression levels. To detect a statistically significant difference of two-fold difference in a case-control

matched perturbation experiment/time series (!=0.05, power>80%), sample size of 3 is sufficient.

28 patients were recruited. One of the samples has been excluded due to disagreement on the PT outcome (observed minimal redness, but
not consistent with the patch test perimeter). FACS results for CD3 T cells were compromised for one sample due to a technical fault. One
sample has been processed for single cell RNA-seq only. Additional QC inclusion criteria were applied for bioinformatic analysis (final n=22).

Cell composition has been assessed using Flow Cytometry (54 samples, 27 patients), scRNA-sequencing (20 samples, 10 patients, 5 per group)
and additionally tested using immunofluorescence (6 samples, 3 patients). Importance of identified regulators were confirmed between skin
and blood (27 patients), in GWAS study (27 patients) and in functinal experiments (cell line, 3 independent experiments). No data was
excluded (following quality checks described above).
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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.

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

The 28 patients were recruited to the study accordingly to the study protocol, specifying active moderate to severe disease. Otherwise, there
was no bias in the patient recruitment. Patients were stratified as "irritant" "non-responder" or "responder" depending on the clinical-
assessed outcome of 48 patch test with House Dust Mite allergen.

The investigators were not blinded on the recruitment or for the analysis. The reported study was not assessing any interventions in patients.
The study was designed to test a hypothesis that differences exist in immune cell function in AD patients responding and not responding to
topical application of an allergen. The patients were not randomised to study groups, but contrasted based on the clinically detectable
response to house dust mite patch. All patients in the study underwent the same procedure. As the clinical response to HDM classified patient
group, blinding was not possible.

Full data on antibodies is available in supplementary Table 14.

Antibodies used:

Flow Cytometry: all antibodies designed and validated for Flow Cytometry. All antibodies specifically reactive for human tissues, no
cross-reactivity reported by manufacturer

CD1a, CD207:MiItenyi Biotech, UK and HLA-DR: BD Biosciences, UK CD3, CD2S and CD103 (Miltenyi Biotech).

CD3- PerCP S.5 (eBiosciences), CD4-VioGreen, IL13-APC and IL17-FITC (Miltenyi Biotech)

Immunofluorescence: All antibodies designed and validated for immunohistochemistry and/or immunofluorescence

Primary unconjugated antibodies:

CD207, multi-cytokeratin (Leica), reacts with human tissues

CD3 (Dako), validated in Wester blot on T cell cell lines, reacts with human tissues

CD4, CD8, FOXP3, IL17 (Abcam) react with human tissues

Secondary antibodies Alexa Fluor 488 goat anti-mouse IgG1a, Alexa Fluor SSS goat anti-rabbit IgG, and Alexa Fluor 647 goat anti-
mouse IgG2b (all from ThermoFisher Scientific).

TotalseqA antibody

Hashtag 1 Antibody TotalSeq fM -A0251 anti-human, L NH-94• 2M2, 394601

Hashtag 2 Antibody TotalSeq r"-A0252 anti-human LNH-94• 2M2, 394603

Hashtag 3 Antibody TotalSeq TM-A0253 anti-human LNH-94• 2M2, 394605

Hashtag 4 Antibody TotalSeq TM -A0254 anti-human LNH-94• 2M2, 394607

Hashtag 5 Antibody TotalSeq fM -A0255 anti-human LNH-94• 2M2, 394609

Hashtag 6 Antibody TotalSeq TM -A0256 anti-human LNH-94• 2M2, 394611

Hashtag 7 Antibody TotalSeq TM -A0257 anti-human LNH-94• 2M2, 394613

Hashtag 8 Antibody TotalSeq TM -A0258 anti-human LNH-94• 2M2, 394615




