

















are available on GitHub (https://github.com/villani-lab/gdt_allergic_respose). scRNAseq from human skin (https://vitiligo.dolphinnext.com/index.html, https://
zenodo.org/record/4569496) and bulk RNAseq from mouse and human DRG (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7305999/) were obtained from
publically available sources. In the mouse scRNAseq experiment, raw sequencing data was aligned to the mouse reference genome (mm10, v2020-A from 10x
Genomics). In the mouse scTCRseq experiment, raw sequencing data was aligned to the mouse immune repertoire genome (GRCm38, v7.0.0 from 10x Genomics).
Source data are provided.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
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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 Power calculations were conducted to determine sample sizes.

Data exclusions | No data were excluded from the analysis.

Replication All experiments were replicated at least twice using independent cohorts.

Randomization  Mice were placed into groups depending on their genotype; when possible, mice were ranomdized.

Blinding Behaviorial experiments were blinded, while immunologic experiments were not.

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.
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Antibodies

Antibodies used

Validation

The antibodies used in this study and their dilutions are listed in Extended Data Table 3.

Antibody validation information can be found at the manufacturer's website with the following links:

CD45-BV785 (30-F11): https://www.biolegend.com/en-us/products/brilliant-violet-785-anti-mouse-cd45-antibody-10636
CD68-AF488 (FA-11): https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-cd68-antibody-6619

CD11b-AF488 (M1/70): https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-human-cd11b-antibody-2700
CD11c-AF488 (N418): https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-cd11c-antibody-2702

CD3-BV510 (17A2): https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-mouse-cd3-antibody-7990
TCRgd-PE/Cy7 (GL3): https://www.biolegend.com/en-us/products/pe-cyanine7-anti-mouse-tcr-gamma-delta-antibody-7822
TCRb-BV605 (H57-597): https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-tcr-beta-chain-antibody-13533
Vg5-PE (536): https://www.biolegend.com/en-us/products/pe-anti-mouse-tcr-vgamma3-antibody-6525

Vg5-FITC (536): https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-
antibodies-ruo/fitc-hamster-anti-mouse-v-3-tcr.553229

Vg4-PerCP-eFluor710 (UC3-10A6): https://www.thermofisher.com/antibody/product/TCR-V-gamma-2-Antibody-clone-UC3-10A6-
Monoclonal/46-5828-82

Vg7-unconjugated (F2.67): https://www.biolegend.com/en-us/products/purified-anti-mouse-tcr-vgamma7-antibody-20318
Vd4-BV421 (GL2): https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/bv421-hamster-anti-mouse-v-4-tcr.744799

Vd4-eFluor600 (GL2): https://www.thermofisher.com/antibody/product/TCR-V-delta-4-Antibody-clone-GL2-Monoclonal /50-5702-80
Vd4-BV786 (GL2): https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/bv786-hamster-anti-mouse-v-4-tcr.744686

Ly-6A/E-BV605 (D7): https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-ly-6a-e-sca-1-antibody-8664
CD9-PE/Dazzle594 (MZ3): https://www.biolegend.com/en-us/products/pedazzle-594-anti-mouse-cdS-antibody-17299
IL-18Ra-eFluor450 (P3TUNYA): https://www.thermofisher.com/antibody/product/CD218a-IL-18Ra-Antibody-clone-P3TUNYA-
Monoclonal/48-5183-80

IL-3-APC (MP2-8F8): https://www.biolegend.com/en-us/products/apc-anti-mouse-il-3-antibody-17696

TCRb-PerCP-cy5.5 (H57-597): https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-mouse-tcr-beta-chain-
antibody-5603

CD45-AF700 (30-F11): https://www.biolegend.com/en-us/products/alexa-fluor-700-anti-mouse-cd45-antibody-3407

CD19-BV421 (6D5): https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-mouse-cd19-antibody-7160
CD45R/B220-BV421 (RA3-6B2): https://www.biolegend.com/en-us/products/brilliant-violet-42 1-anti-mouse-human-cd45r-b220-
antibody-7158

NK1.1-BV421 (PK136): https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-mouse-nk-1-1-antibody-7150
Thy1.2-BV605 (30-H12): https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-cd90-2-thy1-2-antibody-13864
I-A/I-E-PerCP-Cy5.5 (M5/114.15.2): https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-mouse-i-a-i-e-antibody-4282
I-A/I-E-BV510 (M5/114.15.2): https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-mouse-i-a-i-e-antibody-7997
CD11c-BV510 (N418): https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-mouse-cd11c-antibody-8491
CD11c-AF700 (N418): https://www.biolegend.com/en-us/products/alexa-fluor-700-anti-mouse-cd11c-antibody-3429
CD11c-BV605 (N418): https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-cd11c-antibody-7865
CD11c-AF488 (N418): https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-cd11c-antibody-2702

XCR1-AF647 (ZET): https://www.biolegend.com/en-us/products/alexa-fluor-647-anti-mouse-rat-xcr1-antibody-10402

XCR1-PE (ZET): https://www.biolegend.com/en-us/products/pe-anti-mouse-rat-xcrl-antibody-10217

CD301b-PE/Cy7 (URA-1): https://www.biolegend.com/en-us/products/pe-cyanine7-anti-mouse-cd301b-mgl2-antibody-9659
CD273-BV421 (TY25): https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-mouse-cd273-b7-dc-pd-12-
antibody-15573

CD4-BV605 (RM4-5): https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-cd4-antibody-7627
CD44-BV510 (IM7): https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-mouse-human-cd44-antibody-7994
IL-4-AF488 (11B11; BioLegend): https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-il-4-antibody-2717
IL-4-AF488 (11B11; eBioscience): https://www.thermofisher.com/antibody/product/IL-4-Antibody-clone-11B11-
Monoclonal/53-7041-82

IL-13-PE/Cy7 (eBio13A): https://www.thermofisher.com/antibody/product/IL-13-Antibody-clone-eBio13A-Monoclonal/25-7133-82
Beta-lll tubulin-biotin (Tul1): https://www.rndsystems.com/products/neuron-specific-beta-iii-tubulin-biotinylated-antibody-
tuj-1_bam1195

pSTATS (Rabbit mAb, C11C5): https://www.cellsignal.com/products/primary-antibodies/phospho-stat5-tyr694-c11c5-rabbit-
mab/9359

STATS (Rabbit 1gG, polyclonal): https://www.rndsystems.com/products/human-mouse-stat5a-b-pan-specific-antibody_af2168
Rabbit IgG-AF488 (polyclonal): https://www.abcam.com/products/secondary-antibodies/goat-rabbit-igg-hl-alexa-fluor-488-
ab150077.html

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-type C57BL/6 (WT; 556) mice were purchased from Charles River Laboratories (Wilmington, MA). C57BL/6 WT (000664), Tcrd-/-
(B6.129P2-Tcrdtm1Mom/J; 002120), Rag2-/- (B6.Cg-Rag2tm1.1Cgn/J; 008449), Tcra-/- (B6.129S2-Tcratm1Mom/J; 002116), muMT-/-
(B6.12952-Ighmtm1Cgn/J; 002288), Skint1+/+ FVB/NJ (001800), TerdCreER (B6.1295-Terdtm1.1(cre/ERT2)Zhu/J; 031679), ROSA-DTA
(B6.129P2-Gt(ROSA)26Sortm1(DTA)Lky/J; 009669), ScnlOacre (B6.129(Cg)-Scn10atm2(cre)Jwo/Tjp); 036564), Ai9 (B6.Cg-
Gt(ROSA)26Sortm9(CAG-tdTomato)Hze/J; 007909), Ai95D (B6J.Cg-Gt(ROSA)2650rtm95.1(CAG-GCaMP6f)Hze/Mwarl; 028865),
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Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

Vglut2cre (B6J.12956(FVB)-Slc17a6tm2(cre)Lowl/Mwarl); 028863), Taclcre (B6;129S-Tacltm1.1(cre)Hze/J; 021877), GgDREADD
(B6N;129-Tg(CAG-CHRM3*,-mCitrine)1Ute/J; 026220), and GiIDREADD (B6.129-Gt(ROSA)26Sortm1(CAG-CHRM4*,-mCitrine)Ute/J;
026219) mice were purchased from The Jackson Laboratory (Bar Harbor, ME). Skint1-/- FVB/NTac mice were purchased from Taconic
Biosciences (Germantown, NY). Cpa3cre mice were originally from Hans-Reimer Rodewald (German Cancer Research Center).
TcrdGDL mice were originally from Immo Prinz (Medizinische Hochschule Hannover). 113-/-, 113ra-/-, II3GFPfl/fl, and II3rafl/fl mice
were generated and provided by Cameron McAlpine, Ben Kleinstiver, and Filip Swirski at Massachusetts General Hospital

. Trgv4-/- mice were originally from Daniel Mucida (Rockefeller). ll4ra-/- mice were originally from Fred Finkelman (University of
Cincinnati). TrpvIDTR mice were originally from Mark Hoon (NIH). Kaede mice were originally from Osami Kanagawa (Riken).
TerdCreER (referred to as iTcrdcre) were crossed to ROSA-DTA or II3GFPfl/fl to generate tamoxifen-inducible iTcrdDTA or iTerdcre/
+lI3GFPfl/fl mice, respectively. Scn10acre were crossed to Ai9 or I13rafl/fl to generate Scn10atdTomato or Scn10acre/+lI3rafl/fl mice,
respectively. Vglut2cre was crossed to Ai95D to generate mice for in vivo calcium imaging. Taclcre were crossed to GgDREADD or
GiDREADD to generate Taclcre/+GqDREADD or Taclcre/+GiDREADD mice, respectively. Kaede was crossed to Tcrd-/- to generate
Kaede x Tcrd-/- mice.

Mice were maintained and bred in a specific-pathogen-free facility in ventilated cages, a maximum of 5 mice per cage, on a 12-hour
day-night cycle, at 20-25 degrees C and 35-65% humidity, and provided food and water ad libitum. Experimental mice were 5-16
weeks of age unless otherwise noted. Male and female mice were used in all experiments unless specifically noted, and comparisons
were made between age and sex-matched controls.

No wild animals were used in the study.

Unless specifically indicated, all experiments included male and female mice.

No field-collected samples were used in the study.

Experiments involving animals were approved by the Massachusetts General Hospital or Harvard Medical School Institutional Animal
Care and Use Committee (IACUC).

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

|X| 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

To assay surface markers, single-cell suspensions were incubated at 4°C for 15 minutes in FACS Buffer (0.5% FBS in DPBS)
containing fluorescent-conjugated antibodies. Dead cells were excluded using Fixable Viability Dye eFluor 780 (eBioscience)
added to antibody (Ab) preparations at a dilution of 1:2000. TruStain fcX™ (anti-mouse CD16/32; BioLegend) was added to
Ab preparations at a dilution of 1:200. Ab-tagged cells were washed twice with DPBS. If necessary, single-cell suspensions
were fixed in 4% Paraformaldehyde (PFA; Electron Microscopy Sciences) for 8 minutes at room temperature and washed
twice with DPBS, then assayed by flow cytometry.

To assay surface markers and intracellular cytokines in FACS or MACS enriched gd T cells, cells were plated in a tissue-culture-
treated flat-bottom 96-well plate and stimulated with papain (5 pug/mL), PMA (50 ng/mL)/lonomycin (1 pg/mL), or Dynabeads
Mouse T-Activator CD3/CD28 beads (Gibco) at a bead-to-cell ratio of 5:1. Following overnight incubation at 37°Cin 5% CO2,
cells were incubated with fluorescent-conjugated antibodies in FACS Buffer for 15 minutes at 4°C (following the above
protocol), then fixed with 4% PFA for 8 minutes at room temperature. Fluorescent-conjugated antibodies targeting
intracellular cytokines were added to each well in 1x eBioscience™ Permeabilization Buffer (Invitrogen) for 1 hour at 4°C.
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Instrument
Software
Cell population abundance

Gating strategy

Cells were washed twice with DPBS and then assessed by flow cytometry.

To assay surface markers and intracellular cytokines in dLN T cells, single-cell suspensions were filtered through a 70 um cell
strainer. 2x106 LN cells were added to a 1.5 mL Eppendorf tube (Fisher Scientific) and resuspended in 1 mL fully-
supplemented RPMI with PMA (50 ng/mL; Millipore Sigma), lonomycin (1 ug/mL; Millipore Sigma), and Protein Transport
Inhibitor (1:1000, BD Biosciences). Samples were incubated for 3 hours at 37°C in 5% CO2. Samples were washed twice with
FACS Buffer; then, cells were incubated in FACS Buffer containing fluorescent-conjugated antibodies targeting surface
antigens for 15 minutes at 4°C. Following fixation with 4% PFA for 8 minutes at room temperature, fluorescent-conjugated
antibodies targeting intracellular cytokines were added to each sample in 1x eBioscience™ Permeabilization Buffer for 1 hour
at 4°C. Cells were washed twice with DPBS, then assessed by flow cytometry.

CytoFLEX S, Aurora, MAS00 multi-application cell sorter
CytExpert v2.3, SpectroFlo v3.2.1, SONY MA90O Cell Sorter Software v3.3.2
Cell abundance was sufficient for downstream applications.

The following gating strategies were used: Dermal gd T cells were live Lineage-CD3+TCRgdintermediate. Dendritic epidermal
T cells (DETCs) were live Lineage-CD3+TCRgdhighVg5+. Epidermal GD3 cells were live Lineage-CD3+TCRgdhighVg5-. In
Extended Data Figure 2b, gd T cells were live CD45+Lineage-CD3+TCRgd+. In Extended Data Figure 2f, ab T cells were live
Lineage-CD3+TCRb+. Lineage markers: CD68, CD11b, CD11c. In Extended Data Figure 9e, GD3 cells were live CD45+Lineagel-
CD3+TCRgdhighVg5-, ab T cells were live CD45+Lineage1-CD3+TCRb+, helper-like innate lymphoid cells (ILCs) were live CD45
+Lineagel-Lineage2-CD3-Thy1.2+, and other were all remaining CD45+ cells. Lineagel was CD68, CD11b, and CD11c.
Lineage2 was NK1.1, B220, and CD19. Th2-skewing dendritic cells (DCs) were live CD11c+IAIEhighCD301b+. The migration of
Th2-skewing dendritic cells to the draining lymph node was assessed by Kaedered positivity, while activation and antigen
uptake were monitored by PDL2 and ova-AF647 positivity, respectively. IL-4+ Th2 cells were live CD4+CD44highlL-4+. IL-4
+IL-13+ Th2 cells were live CD4+CD44highlL-4+IL-13+.

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.
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