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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- 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

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),
and sexual orientation and race, ethnicity and racism.
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Population characteristics

Recruitment

Ethics oversight

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

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 16S rRNA sequencing data used in this study has been deposited in the NCBI Sequence Read Archive under the accession codes PRJNA1162303, PRJNA1162283,
and PRJNA1162236. The mass spectrometry datasets supporting the findings of this study have been uploaded to the Zenodo database under the accession codes
13773165 and 13773748. All other data generated or analyzed in this study are included in this published article and its supplementary information files. Source
data are provided with this paper.

The sex of the study participants was determined through self-report during the initial demographic data collection. We did
not perform any sex-specific analyses as this is out of the scope of this project.

Race, ethnicity, and socially relevant grouping were not utilized in this study.

Ten healthy participants consisted of 5 male and 5 female donors.

All donors who reported no current or past history of allergic reactions were chose for volunteers. We are not aware of any
self-selection bias or other biases that would be expected to impact the results.

Zhejiang Gongshang University Ethics Review Committee (No. 2024030401) approved this study.

No statistical methods were used to determine sample size. According to the 3R principle, we chose the minimal replicate number sufficient

to ascertain statistics.

In some animal experiments, one or two samples with extreme deviations from the same group were excluded from data analysis.

All the experiments were repeated twice or more, and reproducibility was confirmed.

Animals used in this study were randomly assigned to their respective groups before the experiments were performed.

Allergy clinical symptom scores after allergen challenge and H&E staining, immunohistochemistry (IHC), and immunofluorescence (IF) of
tissues were assessed by blinded observers. In other experiments, the investigators were not blinded since randomization minimized their
influence on experiments.
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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

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

FITC anti-mouse CD4 antibody (BD, Cat #. 553650)

APC anti-mouse IFN- antibody (BD, Cat #. 554413)

PE anti-mouse IFN- antibody (BD, Cat #. 554412)

PE anti-mouse IL-4 antibody (BD, Cat #. 554435)

APC anti-mouse IL-4 antibody (BD, Cat #. 554436)

FITC anti-mouse CD11c antibody (BD, Cat #. 553801)

BV605 anti-mouse CD11c antibody (BD, Cat #. 563057)

PE anti-mouse CD11b antibody (BD, Cat #. 553311)

PerCP-Cyanine5.5 anti-mouse CD80 antibody (BD, Cat #. 560526)

APC anti-mouse CD86 antibody (BD, Cat #. 558703)

FITC anti-mouse CD103 antibody (BD, Cat #. 557494)

FITC anti-mouse MHC-II antibody (BD, Cat #. 553623)

Brilliant Violet 421™ anti-human CD284 (TLR4) Antibody (BioLegend, Cat #. 312811)

APC anti-human NF-B p65 antibody (BioLegend, Cat #. 653006)

FITC anti-human CD4 antibody (BioLegend, Cat #. 344604)

PE/Cyanine7 anti-human IL-4 antibody (BioLegend, Cat #. 500824)

PerCP/Cyanine5.5 anti-human IFN- antibody (BioLegend, Cat #. 506528)

PE anti-RAGE antibody[EPR21171] (Abcam, Cat #. ab237363)

FITC anti-mouse CD4 antibody (Biolegend, Cat #. 100406)

APC anti-mouse IL-4 antibody (Biolegend, Cat #. 504106)

Brilliant Violet 421™ anti-mouse IFN- antibody (Biolegend, Cat #. 505829)

PE labeled I-Ab OVA323-339 Tetramer (MBL, Cat #. TS-M710-1)

FITC anti-mouse CD11c antibody (Biolegend, Cat #. 117306)

PE anti-mouse/human CD11b antibody (Biolegend, Cat #.101208)

APC anti-mouse CD80 antibody (Biolegend, Cat #.104714)

Alexa Fluor® 700 anti-mouse CD86 antibody (Biolegend, Cat #.159214)

Brilliant Violet 421™ anti-mouse CD103 antibody (Biolegend, Cat #.121422)

Alexa Fluor® 700 anti-mouse I-A/I-E antibody (Biolegend, Cat #.107622)

APC anti-mouse CD252 (OX40L) antibody (Biolegend, Cat #.108812)

Goat anti-Mouse IgG2a Secondary Antibody, HRP (Thermo Fisher Scientific, Cat #. M32207)

Goat anti-Mouse IgG1 Secondary Antibody, HRP (Thermo Fisher Scientific, Cat #. PA1-74421)

Goat anti-Mouse IgE Secondary Antibody, HRP (Thermo Fisher Scientific, Cat #. SA5-10263)

Anti -Claudin 2 Mouse mAb (Servicebio, Cat #. GB14068-50)

Anti-ZO1 tight junction protein Mouse mAb (Servicebio, Cat #. GB12195-100)

Anti -Occludin Rabbit pAb (Servicebio, Cat #. GB111401-100)

Anti -TLR2 Rabbit pAb (Servicebio, Cat #. GB113378-100)

Anti -TLR4 Mouse mAb (Servicebio, Cat #. GB12186-100)

Anti -RAGE Rabbit pAb (Servicebio, Cat #. GB11278-100)

Anti- Mast Cell Chymase Rabbit pAb (Servicebio, Cat #. GB111085-50)

Anti-Mast cell tryptase Mouse mAb (Servicebio, Cat #. GB12109-100)

Cy3 conjugated goat anti-mouse IgG (Servicebio, Cat #. GB21303)

Antibodies for CyTOF were provided by Novogene Bioinformatics Technology Co., Ltd. ( Beijing, China).

1) FITC anti-mouse CD4 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-mouse-cd4.553650

2) APC anti-mouse IFN- antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
apc-rat-anti-mouse-ifn.554413

3) PE anti-mouse IFN- antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
pe-rat-anti-mouse-ifn.554412
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4) PE anti-mouse IL-4 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
pe-rat-anti-mouse-il-4.554435

5) APC anti-mouse IL-4 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
apc-rat-anti-mouse-il-4.554436

6) FITC anti-mouse CD11c antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-hamster-anti-mouse-cd11c.553801

7) BV605 anti-mouse CD11c antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
bv605-hamster-anti-mouse-cd11c.563057

8) PE anti-mouse CD11b antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
pe-rat-anti-cd11b.553311

9) PerCP-Cyanine5.5 anti-mouse CD80 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
percp-cy-5-5-hamster-anti-mouse-cd80.560526

10) APC anti-mouse CD86 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
apc-rat-anti-mouse-cd86.558703

11) FITC anti-mouse CD103 antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-mouse-cd103.557494

12)FITC anti-mouse MHC-II antibody (Verified reactivity, Mouse; For Flow Cytometry analysis)

https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-mouse-i-a-i-e.553623

13) Brilliant Violet 421™ anti-human CD284 (TLR4) Antibody (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/brilliant-violet-421-anti-human-cd284-tlr4-antibody-7257

14) APC anti-human NF-B p65 Antibody (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/apc-anti-nf-kappab-p65-antibody-9921

15) FITC anti-human CD4 antibody (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/fitc-anti-human-cd4-antibody-6206

16) PE/Cyanine7 anti-human IL-4 Antibody (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/pe-cyanine7-anti-human-il-4-antibody-6514

17) PerCP/Cyanine5.5 anti-human IFN- Antibody (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/percp-cyanine5-5-anti-human-ifn-gamma-antibody-12334

18) PE Anti-RAGE antibody[EPR21171] (Verified reactivity, Human; For Flow Cytometry analysis)

https://www.abcam.cn/products/primary-antibodies/pe-rage-antibody-epr21171-ab237363.html

19) FITC anti-mouse CD4 antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/fitc-anti-mouse-cd4-antibody-248?GroupID=BLG4211

20) APC anti-mouse IL-4 antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/apc-anti-mouse-il-4-antibody-891

21) Brilliant Violet 421™ anti-mouse IFN- antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/brilliant-violet-421-anti-mouse-ifn-gamma-antibody-7154

22) PE labeled I-Ab OVA323-339 Tetramer (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.mblbio.com/bio/g/dtl/T/?pcd=TS-M710-1

23) FITC anti-mouse CD11c antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/fitc-anti-mouse-cd11c-antibody-1815

24) PE anti-mouse/human CD11b antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/pe-anti-mouse-human-cd11b-antibody-349

25) APC anti-mouse CD80 antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/apc-anti-mouse-cd80-antibody-2340

26) Alexa Fluor® 700 anti-mouse CD86 antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/alexa-fluor-700-anti-mouse-cd86-antibody-24671

27) Brilliant Violet 421™ anti-mouse CD103 antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/brilliant-violet-421-anti-mouse-cd103-antibody-7329

28) Alexa Fluor® 700 anti-mouse I-A/I-E antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/alexa-fluor-700-anti-mouse-i-a-i-e-antibody-3413

29) APC anti-mouse CD252 (OX40L) antibody (Verified reactivity, mouse; For Flow Cytometry analysis)

https://www.biolegend.com/en-gb/products/apc-anti-mouse-cd252-ox40l-antibody-8174

Each lot of conjugated antibody is quality control tested by CyTOF analysis of stained cells using the appropriate positive and negative
cell staining and/or activation controls.




