Supplementary Methods

Cell proliferation
Cell proliferation was measured by the 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide (MTT) assy. Cells were piped into a 96-well plate with a density of 5×103 cells per well. After overnight culture, when the density of cells grew to 60-70% of the bottom of the wells, different concentrations of capsaicin was added into the corresponding wells. After 24 and 48 hours, the drug-containing medium was discarded, and the serum-free medium containing 0.5% MTT was added (the final volume of MTT is 10 μL per well). And then the plate was incubated at 37 ˚C for 4 hours. At the time of measuring, the serum-free medium was discarded and 150 µL DMSO per well was added. After oscillation for 10 min to dissolved the purple formazan, the optical density indicating the cell viability was measured using a microplate reader (Biotek Corporation) at 490nm.
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Figure S1. Capsaicin promotes colorectal cancer metastasis to the liver by forming a pre-metastatic niche. A Heatmap of inflammatory cytokines. B Representative gating strategy for CD11b+F4/80+Macrophages, CD11b+Ly6G+ Neutrophils, CD11b+Ly6C+Monocytes and CD3+CD49b+NKT cells.
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Figure S2. Capsaicin does not cause inflammatory signaling in primary hepatocytes. A-D mRNA expressions of Il6, TNF, Cxcl1, and Cxcl2 in the liver of mice treated with or without capsaicin (n=3). Quantified results were shown as mean ± SEM, p-values were generated by one-way ANOVA with multiple comparisons. *p＜0.05, ***p＜0.001.
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Figure S3. Capsaicin disrupts intestinal barrier integrity. A-B Immunofluorescence analysis on ZO-1, E-Cadherin and Claudin-1 in caecum and colon sections from different groups. Representative images were shown. Scale bar: 100 µm.
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Figure S4. Capsaicin does not cause the disruption of intestinal barrier integrity in vitro. A MTT assay to detect Caco-2 cell viability. B Protein level of ZO-1, E-cadherin and Claudin-1 in Caco-2 cells. Quantified results were shown as mean ± SEM. p-values were generated by one-way ANOVA with multiple comparisons. *p＜0.05.
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Figure S5. Dysregulated microbiota affects gut barrier function upon capsaicin diet. A Genus level species composition heat map of species clustering. B Relative abundances of the gut microbiota in feces at the phylum level. Each column corresponds to one sample (n=6). C Alpha diversity box plot (Chao index, Simpson index,Shannon index, Poelou_e, Observed_species index, Faith_pd index and Goods_Coverage index) of feces (n=6) =coming from BLBA/c mice. Data are represented using Box and Whisker plots. Boxplots display values of minimum, first quartile, median, third quartile, and maximum. D The taxonomic branch diagram shows the taxonomic hierarchical relationship of the main taxons from phylum to genus (from inner ring to outer ring) in the sample community.
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Figure S6. Dysregulated bile acid profile underlies liver NKT cells reduction. A Heatmap showing differentially concentration of bile acids in the serum of mice treated with capsaicin (n=5) age 12 weeks. B Representative H&E and liver images from age 22-week mice treated with capsaicin and OCA (scale bars: 2 cm for liver images).
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