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Fig. S1. Identification of Pg-OMVs. (A) Proteomic profiling of proteins and their amino acids composition in Pg-OMVs. (B) Subcellular localization analysis of proteins identified in Pg-OMVs. (C) The top five species with miRNA families shared with Pg-OMVs. (D) GO analysis of predicted target genes in Mus musculus. GO, Gene Ontology; miRNA, micro ribonucleic acid.
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Fig. S2. Dose optimization of Pg-OMVs in a BLM-induced lung injury model. (A) HE staining of the lung tissue. Scale bar = 1.25 mm or 100 μm. (B) Lung injury score. (C) Survival curve. (D) HE staining of lung, heart, liver, spleen, kidney, and ileum, in mice administered 300μg OMVs only. Values are expressed as mean ± SD. *p < 0.05; **p < 0.01;***p < 0.001; ****p < 0.0001. BLM group: Control mice instilled with BLM; B_OMVs_100 group: Control mice treated with Pg-OMVs (100ug) following BLM instillation. B_OMVs_300 group: Control mice treated with Pg-OMVs (300ug) following BLM instillation. B_OMVs_400 group: Control mice treated with Pg-OMVs (400ug) following BLM instillation. Abbreviations: OMVs, Parabacteroides goldsteinii outer membrane vesicle; BLM, bleomycin; HE, hematoxylin and eosin.
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Fig. S3. Pg-OMVs alleviate BLM-induced lung inflammation. (A) Venn diagram showing differentially expressed genes (DEGs). (B) Venn diagram illustrating genes whose expression was decreased following BLM instillation and subsequently restored by Pg-OMV treatment. (C) Heatmap depicting the expression patterns of 42 genes that were downregulated after BLM exposure and upregulated following Pg-OMV administration. (D) Relative mRNA expression levels of Ccl12, Ccl7, Cxcl1, Cxcl13, Osm, Tnsf18,C5ar1,C3ar1,Slc11a1,Serpine1, and Serpinb2 in mouse lung tissue, as determined by qRT-PCR. Abbreviations: Pg-OMV, Parabacteroides goldsteinii outer membrane vesicle; BLM, bleomycin.
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Fig. S4. Flow cytometric gating strategy for identification of pyroptotic pulmonary macrophages. (A) Representative gating strategy showing the sequential identification of live CD45+ cells, exclusion of Ly6G+ neutrophils, and definition of pulmonary macrophages as CD45+Ly6G-CD64+ cells. Pyroptotic macrophages were identified based on intracellular GSDMD expression.
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Fig. S5. Pg-OMVs modulate the composition of the gut microbiota. (A) Upset diagram illustrating differences in gut microbiota composition among groups. The horizontal bar plot shows the total number of bacterial species detected in each group. The matrix displays group-specific and shared species, where individual dots represent unique species and connected dots indicate species shared between groups. (B) Alpha diversity indices, including sobs and Ace across the Control, BLM, and BLM_OMVs groups. (C) ANOSIM showing differences in overall microbial community structure among groups. (D) Bar plots depicting significantly different bacterial species among groups. Statistical significance was assessed using the Kruskal-Wallis test. n = 3 for each group. *p < 0.05; **p < 0.01. Abbreviations: Pg-OMV, Parabacteroides goldsteinii outer membrane vesicle; BLM, bleomycin; OMV, outer membrane vesicle. ANOSIM, analysis of similarities.
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Fig. S6. Flow cytometric gating strategy for identification of pyroptotic pulmonary macrophages in the FMT experiment. (A) Representative gating strategy illustrating the sequential identification of live CD45+ cells, exclusion of Ly6G+ neutrophils, and definition of pulmonary macrophages as CD45+Ly6G-CD64+ cells. Pyroptotic macrophages were identified based on intracellular GSDMD expression.
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[bookmark: _GoBack]Fig. S7. Inhibition of cholic acid reabsorption abolishes the protective effects of Pg-OMVs-FMT against BLM-induced lung injury. (A) HE staining of lung tissue. Scale bar = 1.25 mm or 100 μm. (B) Lung injury score. (C) Concentrations of IL-6 and IL-1β in BALF (pg/mL). (D) Representative flow cytometry histograms of GSDMD+ macrophages in the groups. (E) Percentage of GSDMD+ cells among CD45+Ly6G-CD64+ macrophages in mouse lung tissues. (F) Concentrations of cholic acid in plasma and BALF of FMT mice. (G) Top ten bile acids detected in fecal samples. (H) Concentrations of cholic acid and deoxycholic acid in feces. (I) Correlation heatmap showing the relationships between the relative abundance of the top 15 bacterial species and CA levels in plasma, BALF, and feces, as well as ALI-related phenotypes, including lung injury score, IL-6, IL-1β, WBC count, and neutrophil count, in the BLM and BLM_OMVs groups. Values are expressed as mean ± SD; n = 3 per group. *p < 0.05; **p < 0.01; ****p < 0.0001. Abbreviations: BLM, bleomycin; BALF, bronchoalveolar lavage fluid; IL, interleukin; CA, cholic acid; SD, standard deviation.
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