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Supplemental Figure 1 FMT from mice exposed to CMC exacerbated AP in SPF mice. a Schematic diagram of the experimental design using antibiotic-treated specific-pathogen-free (SPF) mice. Mice took pure water for 28 days during the whole process, on days 7 to 14, mice underwent antibiotic treatment. On days 14 to 28, mice in FMT-Ctrl group received FMT from control mice, while mice in FMT-CMC group, received FMT from mice exposed to CMC. On the 28th day, after fasting for 8 hours, the mice were given intraperitoneal injections of caerulein (CAE) to induce AP. b Principal coordinates analysis (PcoA) plot assessing beta diversity. Relative abundance distribution of bacteria in phylum(c) and genus(d) level. e The cladogram representing the significant different microbial features between FMT-Ctrl and FMT-CMC groups. f Linear discriminant analysis effect size (LEfSe) analysis showing bacterial taxa that were significantly different in abundance between FMT-Ctrl and FMT-CMC groups. g Relative abundance of potentially pathogenic bacteria predicted based on the BugBase database. h Representative images of pancreatic H&E staining. i Pancreas-to-body weight ratio. j Histologic score. k Serum amylase. l Serum lipase. m Serum IL-6. n Serum TNF-α. n=8. *p < 0.05, **p < 0.01 and ***p < 0.001**** p < 0.0001.
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Supplemental Figure 2 ScRNA-seq analysis of PMBC from FMT-Ctrl and FMT-CMC mice. a UMAP plot: six cell types of major cell clusters identified by scRNA-seq. Monocytes, Dcs, T cells, Basophils, Nk cells and B cells. b Featured markers expressed in major cell lineage. c Cell number and composition of major cell types in two groups. d Violin plots for feature genes in each major cell type. n=4.
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Supplemental Figure 3 ScRNA-seq analysis of PMBC from FMT-Ctrl and FMT-CMC mice. a GSVA result heatmap for pathways activity in each Monocyte subgroup. b Gene weight rank for classical monocytes VS non-classical monocytes samples in scRNA-seq data by GSEA analysis. Different colors of curves represent the significant pathways. c SCENIC result heatmap for transcriptional factors activity in each Monocyte subgroup. n=4.





[bookmark: _Hlk152162020][image: ]Supplemental Figure 4 a UMAP plots displaying the expression of C/EBPδ in PBMCs. b Monocytes C/EBPδ expression levels evaluated by quantitative RT-PCR. The mRNA expression levels of each gene were normalised to fold over β-actin (housekeeping gene). c Pancreas-to-body weight ratio. d Serum amylase. e Serum lipase. f Serum IL-6. g Serum TNF-α. h Flow cytometry (FCM) analysis showed proportions of classical monocytes in PBMCs of mice. i Gating strategy for classical monocytes in the PBMC. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. PBMCs, Peripheral blood mononuclear cells.






[image: ]Supplemental Figure 5 a Serum LBP of GF-FMT-Ctrl and GF-FMT-CMC two groups. Pancreas-to-body weight ratio (b), serum amylase (c), serum lipase (d), serum IL-6 (e), and serum TNF-α (f) of Ctrl, Ctrl+Eritoran, CMC, and CMC+Eritoran groups. g Flow cytometry (FCM) analysis showed proportions of classical monocytes in PBMCs of Ctrl, Ctrl+Eritoran, CMC, and CMC+Eritoran four groups. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. LBP, lipopolysaccharide-binding protein; GF mice, germ free mice; FMT, fecal microbiota transplantation.












[bookmark: OLE_LINK26][image: ]Supplemental Figure 6 Gut barrier function of mice in PW+NS, PW+CAE, CMC+NS, and CMC+CAE four groups was evaluated by immunofluorescence (a), western blot (b), and qRT-PCR of ZO-1(c) and claudin-1(d). Gut barrier function of mice in FMT-Ctrl and FMT-CMC two groups was evaluated by immunofluorescence (e), western blot (f), and qRT-PCR of ZO-1(g) and claudin-1(h). Gut barrier function of mice in GF-FMT-Ctrl and GF-FMT-CMC two groups was evaluated by immunofluorescence (i), western blot (j), and qRT-PCR of ZO-1(k) and claudin-1(l). n=8. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. PW, pure water; NS, normal saline; CMC, carboxymethylcellulose; CAE, caerulein.











[bookmark: _Hlk152163586][image: ]Supplemental Figure 7 Fecal total SCFAs (a), acetate (b), propionate (c), and butyrate (d) concentration of FMT-Ctrl and FMT-CMC two groups. Fecal total SCFAs (e), acetate (f), propionate (g), and butyrate (h) concentration of GF-FMT-Ctrl and GF-FMT-CMC two groups. Serum amylase (i), lipase (j), IL-6 (k), and TNF-α (l) of Ctrl, CMC, and CMC+Butyrate three groups. Gene expression of ZO-1 (m), and claudin-1 (n) in Ctrl, CMC, and CMC+Butyrate three groups by quantitative RT-PCR. n=8. o Flow cytometry (FCM) analysis showed proportions of classical monocytes in PBMCs of Ctrl, CMC, and CMC+Butyrate three groups. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. SCFAs, short chain fatty acids.
[image: ]Supplemental Figure 8 Serum amylase (a), lipase (b), IL-6 (c), and TNF-α (d) of Ctrl, CMC, and CMC+AKK three groups. Gene expression of ZO-1 (e), and claudin-1 (f) in Ctrl, CMC, and CMC+AKK three groups by qRT-PCR. Fecal total SCFAs (g), acetate (h), propionate (i), and butyrate (j) concentration of Ctrl, CMC, and CMC+AKK three groups. k Flow cytometry (FCM) analysis showed proportions of classical monocytes in PBMCs of Ctrl, CMC, and CMC+AKK three groups. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. PBMCs, peripheral blood mononuclear cells. AKK, Akkermansia muciniphila.
[image: ]Supplemental Figure 9 a Alpha diversity (based on Chao1) of MAP and MSAP/SAP groups. b PCoA of beta diversity of MAP and MSAP/SAP groups using Bray-Curtis metric distance. Gut bacteria distribution at the phylum (c) and genus (d) level of MAP and MSAP/SAP groups. e Cladograms generated by LEfSe indicating differences in the bacterial taxa between MAP and MSAP/SAP group (LDA>3.0). f Relative abundance of A. muciniphila in AP patients with or without SIRS. *p < 0.05, **p < 0.01 and ***p < 0.001 **** p < 0.0001. MAP, mild AP; MSAP, moderate severe AP; SAP, severe AP; SIRS, systemic inflammatory response syndrome.
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