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Fig. S1. Design of the study. After acclimation for two weeks, mice were randomly assigned to groups. (A) Experiment 1: Control (Con) mice were treated with phosphate buffered saline (PBS) by intraperitoneal injection while mice of other groups were exposed to D-Gal/LPS (n = 10); ALF mice were treated with D-Gal/LPS by intraperitoneal injection (n = 10); ALF + Abx mice were treated with Abx by gavage for 4 weeks prior to D-Gal/LPS injection (n = 12); ALF + dextran sodium sulfate (DSS) mice were treated with DSS in their drinking water for 1 week prior to D-Gal/LPS injection (n = 12); ALF + Akkermansia muciniphila (Akk) mice were treated with Akk by gavage for 4 weeks prior to D-Gal/LPS injection (n = 12); ALF + fecal microbiota transplant (FMT) mice received FMT straight after D-Gal/LPS injection (n = 12). (B) Experiment 2: Con mice were treated with PBS by intraperitoneal injection while mice of other groups were exposed to D-Gal/LPS (n = 10); ALF mice were treated with D-Gal/LPS by intraperitoneal injection (n = 10); ALF + Abx mice were treated with Abx by gavage for 4 weeks prior to D-Gal/LPS injection (n = 10); ALF + Abx + AhR antagonist mice were treated with Abx by gavage for 4 weeks and CH223191 by intraperitoneal injection once a week prior to D-Gal/LPS injection (n = 10); ALF + Abx + AhR agonist mice were injected with 6-formylindolo [3,2-b] carbazole (FICZ) once a week prior to D-Gal/LPS injection (n = 10). Fecal samples were collected one day before PBS or D-Gal/LPS injection. Blood was harvested from the orbit 4 h after PBS or D-Gal/LPS injection. Liver tissue, colon tissue, and colon contents were collected as soon as the mice died. Survival time was monitored for 12 h after D-Gal/LPS injection. Surviving mice were sacrificed for sample collection 12 h after PBS or D-Gal/LPS injection.
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Fig. S2. DSS, Akkermansia muciniphila (Akk), and FMT had no effect on D-Gal/LPS-induced ALF. (A) Serum ALT, AST, and TBil levels (n = 10–12 per group). (B) Cumulative survival analysis was determined with a Kaplan–Meier curve (n = 10–12 per group). (C) Representative images of hepatic H&E staining. Data is shown by mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 using ANOVA or log-rank test. 
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Fig. S3. (a) Predicted metagenome functional content at KEGG level 1. (b) Predicted metagenome functional content at KEGG level 2. (c) Body weight of mice after Abx treatment for 4 weeks (n = 10–12 per group). Data is shown by : (a,b) mean proportion and its 95% confidence intervals only with the difference of mean proportions > 0.1% and p < 0.01 between two groups using a Welch’s t test; (c) mean ± SD using an unpaired t test.
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Fig. S4. (a) Integrated immunofluorescence density of AhR immunofluorescence staining (n = 5–6 per group); (b) proliferation index of liver tissue (n = 5–6 per group). Data is shown by mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 using Kruskal–Wallis test.
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[bookmark: _GoBack]Fig. S5. Integrated fluorescence density of (a) TLR4 and (b) F4/80 immunofluorescence staining (n = 5–6 per group). Data is shown by mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 using ANOVA or Kruskal–Wallis test.
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