Supplementary Figure 1. Correlation analysis of immune cell infiltration and validation of cellular immunotherapy in different tumor models.
(A) Tissue IF staining of CD57⁺ NK cells in tumor tissues from four patients before and after cell therapy and (B) one patient at two post‑therapy time points (B). Green fluorescence indicates positive cells.
(C) Correlation analysis between the number of CD163⁺ M2‑type macrophages and tumor necrotic area.
(D) Correlation analysis between the counts of tumor‑infiltrating CD163⁺ M2‑type macrophages and NK cells.
(E) Representative IHC staining of tumor tissues from HepG2.2.15 hepatocellular carcinoma‑bearing mice after NK‑92MI cell infusion. Brown‑stained cells are positive cells; consecutive sections are shown from the identical field of view.
(F) Representative IHC staining of tumor tissues from C666 nasopharyngeal carcinoma‑bearing mice following TCR‑T cell infusion. Brown‑stained cells are positive cells; consecutive sections are shown from the identical field of view.

Supplementary Figure 2. IL‑10 inhibition reduces CD163 macrophage accumulation after NK cell immunotherapy
(A) Schematic diagram of mouse animal experiments.
(B) CCK8 assay assessing the effect of Ossirene on Huh7 cell proliferation. 
(C) Representative images and (D) quantitative analysis of infiltrated M2 macrophages in mouse liver cancer tissues from different groups.
(E) HE staining of major mouse organs.

Supplementary Figure 3. Tumor pyroptosis drives macrophage M2 polarization and subsequent IL‑10 secretion.
(A) q‑PCR analysis of differences in necroptosis/apoptosis‑related molecule expression among different cells.
(B) Western blot analysis of necroptosis/apoptosis‑related molecule expression in different cells.
(C) CCK8 assays evaluating the effects of Necrostain‑1 and (D) Z‑VAD‑fmk on Huh7 cell proliferation, respectively.
(E) Representative flow cytometry plots showing M2 polarization upon treatment with the two inhibitors.
(F) Quantitative analysis of the proportion of CD163⁺ and CD206⁺ M2 macrophages after inhibitor treatment.
(G) Effects of necroptosis inhibitor and (H) apoptosis inhibitor on the expression of key cellular molecules, respectively.
(I) ELISA measurement of IL‑10 levels following treatment with different inhibitors.

Supplementary Figure 4. M2‑polarized macrophages modulate NK cell functional status and surface receptor expression.
(A) Representative flowcytometry plots showing the effect of indirect co‑culture on NK cell function.
(B) Representative flowcytometry plots and (C) quantitative analysis of surface receptor expression in NK cells co‑cultured with supernatants from different macrophages.

Supplementary Figure 5.M2-type macrophages induce NK cell apoptosis and facilitate apoptotic progression via triggering mitochondrial dysfunction.
(A) Chemotactic effect of supernatants derived from different macrophages on NK cells.
(B) Representative flow cytometry plots and (C) quantitative analysis of NK‑cell apoptosis after co‑culture with supernatants from different macrophages assessed by apoptosis‑based flow cytometry.
(D) Representative flow cytometry plots using JC‑1 staining and (E) quantitative analysis of mitochondrial membrane potential changes in NK cells co‑cultured with supernatants from different macrophages.
(F) Expression of apoptotic factors in NK cells following co‑culture with supernatants from different macrophages.
(G) Quantitative analysis of the intracellular Bax/Bcl‑2 ratio in NK cells co‑cultured with supernatants from different macrophages.

Supplementary Figure 6. Transcriptomic profiling and functional enrichment analysis of different macrophage subsets.
(A) PCA plot of four macrophage subsets.
(B) Heatmap for cluster analysis of differentially expressed genes among four macrophage subsets.
(C) Volcano plot showing differentially expressed genes between M0 and M2 macrophages.
(D) Heatmap of expression differences for chemokines and cytokines in different macrophages.
(E) GO, Reactome and KEGG pathway enrichment analysis.
(F) Chord diagram illustrating gene intersection relationships among enriched pathways.
(G) Overall trend evaluation of four selected pathways based on enrichment analysis.

Supplementary Figure 7. Representative immunohistochemical staining of major mouse organs.
