Supplementary Figure
The following supplementary figures are included to provide additional context and supporting evidence. These datasets were not functioned as central evidence for the fragrant TRPV3-agonist adjuvant concept but help contextualize keratinocyte-TRP biology in infection settings.
Supplementary Fig. 1
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Supplementary Fig. 1 | Fragrant TRPV3 agonists enhance humoral responses and rapidly induce cytokine transcripts in skin. (a) Survival analysis with carvacrol (100 μg) adjuvant. (n = 4). (b) Evaluation of body weight changes induced by the carvacrol (100 μg) adjuvant. (n = 4, mean ± SEM). (c) Transcription levels of IL-18 in A431 cells at indicated time points after carvacrol incubation. (n = 3, mean ± SD). (d, e) The Addition CaCl2 in PBS buffer rescued the transcription of cytokines in A431 cells treated with carvacrol or camphor. (n = 3, mean ± SD). (f) Cytokine transcription analysis in A431 cells treated with carvacrol following addition of divalent cations to PBS buffer. (n = 3, mean ± SD). (g, h) Transcription levels of cytokines induced with Carvacrol or Camphor in WT and TRPV3-KO A431 cells. (n = 3, mean ± SD). (i) Mice were immunized via intranasal administration of OVA alone, or in combination with carvacrol (2 mg) or camphor (2 mg), and serum IgG levels were measured 10 days after a single booster immunization. (n = 3-5, mean ± SEM). Statistics computed by two-way ANOVA (b, d, e, g, h) and one-way ANOVA (c, f, i). ns, not significant. Data are representative of at least three independent experiments.


Supplementary Fig. 2
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[bookmark: _GoBack]Supplementary Fig. 2 | Fragrant TRPV3 agonists enhance humoral responses and rapidly induce cytokine transcripts in skin. (a) Transcription levels of TRPV3 in different cells (courtesy of the Human Protein Atlas, www.proteinatlas.org). (b, c) Bar plot showing the average expression levels of TRP family genes in keratinocytes from human and mouse skin, based on control groups from single-cell RNA sequencing (scRNA-seq) datasets used in this study. (d) TRPV3 Expression: HC vs. AD and HC vs. Pso. (e) TRPV3 Transcription in Carvacrol-Treated A431 Cells. (n = 3, mean ± SD). (f) Schematic illustration of the proposed Carvacrol/Camphor TRPV3–IL-6/CCL20–Tfh/GCB signaling axis. Statistics computed by wilcox rank-sum test with BH adjustment (d) and unpaired t-test (e). ns, not significant.


Supplementary Fig. 3
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Supplementary Fig. 3 | The Distinctiveness of Infection-Induced UPR. (a) The analysis of downstream effects in the UPR–PERK–eIF2α–ATF4 signaling pathway under various unfolded protein response (UPR) conditions. The tile map of the right panel shows involvement of respective gene (row) in indicated UPR associated-pathways (b) Heatmap showing fold change of MVA pathway gene expression in WT and TRPV3-KO mouse primary keratinocytes after S. aureus infection. Right: Quantification of FPP in WT and TRPV3-KO mouse primary keratinocytes after S. aureus infection. (n = 5, mean ± SEM). (c) Heatmaps showing MVA pathway gene expression in HEK293 cells and human embryonic stem cells (hESCs) before and after thapsigargin treatment, based on publicly available transcriptomic datasets. Color scale represents z-score normalized expression levels. Data sources are indicated in the respective subtitles. (d-f) Upregulated apoptosis, ROS, and ER stress pathway genes of TRPV3high keratinocytes in PBS group and S. aureus-infected group. Color scale represents z-score normalized expression levels. Statistical significance was determined using two-way ANOVA (b). ns, not significant.


Supplementary Fig. 4
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Supplementary Fig. 4 | T cell-associated scRNA-seq analyses in infected skin. (a) UMAP plot of cell types from mice skin 8-hpi of S. aureus (Sa) and PBS control group. (b) Proportion of immune cell subtypes in (a). (c) Differential GO pathway enrichment of cell types from mice skin 8-hpi of Sa comparing to PBS control group. (d) Proportion of T cell subtypes in (a). (e) Differential expression of T cell subset marker genes in respective T cell subtypes in (a). (f) UMAP plot of cell types from mice skin 4-dpi of E. faecalis and control group. (g) Proportion of immune cell subtypes in (f). (h) Proportion of T cell subtypes in (f). (i) Differential expression of T cell subset marker genes in respective T cell subtypes in (f). (j) Differential expression of CXCL12 in cell types from 8-hpi of S. aureus (Sa) comparing to PBS control. Dot size represents adjusted P value; colored according to log2 (fold-change) of gene expression. Error bars represent 95% confidence interval. Statistical significance was determined using two-sided Fisher exact test (b, d, g, h), Bonferroni-adjusted two-sided Wilcoxon rank sum test (e, i, j), and BH-adjusted empirical permutation test (c). ns, not significant.
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