Supplementary Figures
Mast Cell-Derived MIF Polarizes Th17 Cells to Drive Lung Adenocarcinoma Progression
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Figure S1. Original single-channel and multiplex immunofluorescence (mIHC) images validating staining specificity and co-localization.The images transparently show the raw data used for analysis.(i) The final merged multiplex immunofluorescence (mIHC) image (pseudo-colored). Single-channel greyscale images: The original, unprocessed grayscale images for each marker are shown in the top row.(ii) DAPI (nuclear stain).(iii) CK7 (tumor cell marker).(iv) Tryptase (MC marker).(viii) CD3 (pan-T cell marker).(ix) CD4 (helper T cell marker).(x) IL-17A (Th17 cytokine).Single-channel pseudo-colored images: The corresponding pseudo-colored images for each marker are shown in the bottom row for visual clarity, maintaining the same order.(v) DAPI (blue). (vi) CK7 (pink). (vii) Tryptase (green). (xi) CD3 (red). (xii) CD4 (yellow).(xiii) IL-17A (cyan).
[image: S1]Figure S2. Supplementary three-year survival analyses of mast cell and Th17 cell infiltration in LUAD, stratified by disease stage.(A, B) Kaplan-Meier curves depicting the association between Th17 cell infiltration and three-year survival in the entire LUAD cohort (n=80). Patients were stratified into high and low groups based on the median of Th17 cell absolute count (A) and percentage (B). Survival differences were assessed by the log-rank test.(C-H) Stage-stratified Kaplan-Meier three-year survival analyses for MC and Th17 cell infiltration. Within each TNM stage subgroup, patients were similarly dichotomized into high and low groups based on the median value of the specified metric.(C) Stage I subgroup analysis: Th17 cell count (top left), Th17 cell percentage (top right), MC count (bottom left), and MC percentage (bottom right).(D) Stage II subgroup analysis .(E) Stage III subgroup analysis .(F) Stage IV subgroup analysis .(G) Combined early-stage (Stage I+II) subgroup analysis .(H) Combined advanced-stage (Stage III+IV) subgroup analysis .In all panels, the high infiltration group is represented by a red line and the low group by a blue line. P-values from the log-rank test are displayed on each graph. These analyses explore the prognostic association of MC/Th17 infiltration independent of disease stage.
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Figure S3. Comprehensive volcano plots of differentially expressed genes (DEGs) across all major cell subsets in the LUAD tumor microenvironment.
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Figure S4.Circulating MIF levels in LUAD patients with or without distant metastasis



[bookmark: _GoBack]

























[image: S3]

Figure S5. Flow cytometry gating strategy for the identification of mast cells and tumor-infiltrating Th17 cells.This supplementary figure details the step-by-step gating strategy and associated quality controls used for flow cytometric analysis.(A, B) Representative gating strategy for identifying double-positive (CD117+ FcεR1+) mast cells derived from bone marrow (BMMCs).(A) An unstained blank control sample, used to establish the baseline fluorescence and define the negative population region (>99% of events enclosed). The identical quadrant thresholds derived from this control were consistently applied to all experimental samples. (B) A representative sample tube showing the identification of CD117+ FcεR1+ BMMCs (Q2 quadrant). This “Back-gating” strategy, where thresholds are strictly based on the isotype/blank control and then uniformly applied, minimizes subjective bias and ensures consistency.(C, D) Representative gating strategy for identifying tumor-infiltrating Th17 cells (CD45⁺CD3⁺CD4⁺IL-17A⁺) from mouse orthotopic tumors. (C) A representative sample plot from tumor tissue. The initial gates were set on live single cells, followed by sequential gating on CD45⁺leukocytes, CD3⁺T cells, and CD4⁺helper T cells. (D) The critical Fluorescence Minus One (FMO) control for the IL-17A channel, used to accurately set the positive boundary for this cytokine in the final step. Given that IL-17A⁺cells represent a low-frequency population, the FMO control provides the most rigorous reference for defining positivity, as recommended. The threshold set based on (D) was applied to the sample in (C) to determine the final IL-17A⁺Th17 cell percentage.Together, these panels demonstrate the transparent and controlled analytical pipeline employed to ensure the accuracy and reproducibility of our flow cytometry data.
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Figure S6. Validation of the pro-tumor effects of the MC-MIF-Th17 axis using an independent murine lung adenocarcinoma cell line (CMT167).This supplementary figure presents the results of functional assays performed on CMT167 cells treated with conditioned media from Th17 cells polarized under different conditions, as described for LLC cells in Figure 7. The data demonstrate the generalizability of the identified mechanism across distinct cellular models. (A) Representative images from Transwell assays assessing the migration (top panel, without Matrigel) and invasion (bottom panel, with Matrigel) of CMT167 cells. (B, C) Quantitative analysis of CMT167 cell migration (B) and invasion (C) capabilities. Data are presented as mean ± SD. Statistical significance was determined by one-way ANOVA with post-hoc tests. (D) Proliferation of CMT167 cells measured by CCK-8 assay . Data are presented as mean ± SD (n=3). Statistical analysis was performed using two-way ANOVA.
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