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Supplementary figure 1
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[bookmark: OLE_LINK154]Supplementary figure 1. Rab exacerbates the impairment of intestinal mucosal repair in irradiation-challenged mice. Related to Figure 2. (A) The experimental schematic for the establishment of a mouse model combining long-term Rab exposure with ionizing radiation (IR)-induced intestinal injury. Before receiving 11 Gy whole-body irradiation, mice were gavaged with Rab (IR+Rab group) or ddH2O (IR group) every other day for 4 weeks. n=6/group. (B) Survival analysis of mice in each group after IR or control treatment. (C) Statistical analysis of the SI length in the three groups. (D) Representative ileum H&E staining images (left) and histological score (right) of each group. (E) Representative images of EdU-labeled proliferating cells in vivo (left) and statistical analysis (right). Green: EdU; blue: DAPI. (F) Representative images of ileal Ki67 staining (left) and statistical analysis (right). (G) Representative images of ileal OLFM4 staining (left) and statistical analysis (right). n=6/group. Scale bars, 50 μm. Statistical analyses were performed by Log-rank test (B) and one-way ANOVA with post hoc Tukey’s test (C-G). Data are representative of ≥3 independent experiments. *p<0.05, ***p<0.001, ****p < 0.0001.


Supplementary figure 2
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[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK12][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Supplementary figure 2. Rab inhibits stem cell regeneration and differentiation by suppressing the Wnt/β-catenin signaling pathway. Related to Figure 3. (A) Principal component analysis (PCA) of DSS and DSS+Rab groups based on transcriptome sequencing data. (B) GSEA of transcriptome sequencing data on the Wnt signaling pathway in DSS+Rab and DSS groups. (C) ELISA analysis of fecal DEFA3 concentration in Con, Rab, DSS, and DSS+Rab groups. n=5/group. (D) Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis of the differentially expressed genes in the ileum of DSS and DSS+Rab groups. (E-H) Representative images (E and G) and statistical analysis (F and H) of immunofluorescence of MUC2 and SOX9 in the ileum of Con, Rab, DSS, and DSS+Rab groups. Green: MUC2; red: SOX9; blue: DAPI. (I-K) Representative images (I) and statistical analysis (J-K) of immunofluorescence of LYZ and MUC2 in the ileum of Con, IR, and IR+Rab groups. Red: LYZ; green: MUC2; blue: DAPI. n = 6/group (E-K). Scale bars, 50 μm. Statistical analyses were performed by one-way ANOVA with post hoc Tukey’s test, and data were repeated at least three independent experiments unless otherwise stated (C and E-K). ns: p>0.05, *p<0.05, **p<0.01, ***p<0.001, ****p < 0.0001.


Supplementary figure 3
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Supplementary figure 3. Multi-omics identifies Rab-induced microbial dysbiosis and bile acid suppression. Related to Figure 4. (A) Fecal 16S rDNA abundance was detected by qRT-PCR before and after administration of ABX. n = 5/group. (B) Principal Coordinate Analysis (PCoA) based on metagenomes of intestinal contents of mice in DSS and DSS+Rab groups. (C) Chao1-based alpha diversity of metagenomes in DSS and DSS+Rab groups. (D) LefSe analysis uncovered distinct microbial genus characterizing the DSS and DSS+Rab groups. (E) PCA of metabolomics data from small intestinal contents in the DSS and DSS+Rab groups. (F) Analysis of metabolomics data revealed the relative metabolite abundance in the DSS and DSS+Rab groups. (G) qRT-PCR quantified the expression levels of bile acid synthase genes in AML12 hepatocytes in response to Rab treatment. n = 3/group. (H) Relative intestinal abundance of Faecalibaculum in the Con, Rab, DSS, and DSS+Rab groups based on 16S rDNA sequencing. (I) Subcategorization of Faecalibaculum from Lifemap. (J) Relative abundance of the top 10 genera in the intestinal contents of mice in the four groups. (K) LefSe analysis revealed characteristic unique microbial genera in the Con, Rab, DSS, and DSS+Rab groups. Statistical analyses were performed by Student’s t-test (A, C, and G) and Welch’s ANOVA with post hoc Dunnett's T3 test (H), and data were repeated at least three independent experiments unless otherwise stated (A and G). ns: p>0.05, *p<0.05, **p<0.01, ****p < 0.0001.
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Supplementary figure 4. Sequence similarity analysis. Related to Figure 5. The protein sequence of F. rodentium was compared with those of known 7α-hydroxysteroid dehydrogenase (7α-HSDH) from other bacteria.


Supplementary figure 5
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[bookmark: OLE_LINK155]Supplementary figure 5. 7KLCA ameliorates Rab-induced intestinal injury in the IR-injured mice. Related to Figure 7. (A) Before receiving 11 Gy whole-body irradiation, mice were administered by gavage every other day with Rab (IR+Rab group), control treatment (IR group), and supplemental 7KLCA (IR+Rab+7KLCA group) for a duration of four weeks. (B) Survival analysis of mice in the four groups after IR or control treatment. n=10/group. (C) Representative ileum H&E staining images (left) and histological score (right) of each group. (D) Representative images of EdU-labeled proliferating cells in vivo (left) and statistical analysis (right). Green: EdU; blue: DAPI. (E) Representative images of ileal OLFM4 staining (left) and statistical analysis (right). (F) Representative images of ileal LYZ staining (left) and statistical analysis (right). Red: LYZ; blue: DAPI. Scale bars, 50 μm. n=6/group (C-F). Statistical analyses were performed by the Log-rank test (B) and one-way ANOVA with post hoc Tukey’s test (C-F). Data are representative of ≥3 independent experiments. *p<0.05, **p<0.01, ***p<0.001, ****p < 0.0001.
Supplementary tables
Supplementary table 1. Sequence of qPCR primers.
	Gene
	
	5’→3’

	Actb
	Forward primer
Reverse primer
	CATTGCTGACAGGATGCAGAAGG
TGCTGGAAGGTGGACAGTGAGG

	Lyz1
	Forward primer
Reverse primer
	GCCAAGGTCTACAATCGTTGTGAGTTG
CAGTCAGCCAGCTTGACACCACG

	Defa3
	Forward primer
Reverse primer
	ATCTGGTATGCTATTGTAGAAA
GTGGCCTCAGTACTCATGT

	Defa23
	Forward primer
Reverse primer
	TCTGGTATGCTATTGTAGAAC
GACAGCAGAGCGTGTATA

	Lgr5
	Forward primer
Reverse primer
	CCTACTCGAAGACTTACCCAGT
GCATTGGGGTGAATGATAGCA

	Olfm4
	Forward primer
Reverse primer
	CAGCCACTTTCCAATTTCACTG
GCTGGACATACTCCTTCACCTTA

	Ascl2
	Forward primer
Reverse primer
	AAGCACACCTTGACTGGTACG
AAGTGGACGTTTGCACCTTCA

	Sox9
	Forward primer
Reverse primer
	GAGCCGGATCTGAAGAGGGA
GCTTGACGTGTGGCTTGTTC

	Axin2
	Forward primer
Reverse primer
	GCAGCTCAGCAAAAAGGGAAAT
TACATGGGGAGCACTGTCTCGT

	Ccnd1
	Forward primer
Reverse primer
	GCAGAAGGAGATTGTGCCATCC
AGGAAGCGGTCCAGGTAGTTCA

	Myc
	Forward primer
Reverse primer
	TCGCTGCTGTCCTCCGAGTCC
GGTTTGCCTCTTCTCCACAGAC

	Fxr
	Forward primer
Reverse primer
	TCCACAACCAAGTTTTGCAG
TCTCTGTTTGTTGTACGAATCCA

	Fgf15
	Forward primer
Reverse primer
	GTCGCTCTGAAGACGATTGCCA
CAGTCTTCCTCCGAGTAGCGAA

	Cyp7a1
	Forward primer
Reverse primer
	CACCATTCCTGCAACCTTCTGG
ATGGCATTCCCTCCAGAGCTGA

	Cyp8b1
	Forward primer
Reverse primer
	CATGAAGGCTGTGCGTGAGGAA
CATCACGCTGTCCAACACTGGA

	Cyp27a1
	Forward primer
Reverse primer
	TCAGGAGACCATCGGCACCTTT
CCAGTCACTTCCTTGTGCAAGG

	F. rodentium
	Forward primer
Reverse primer
	CCGGGAATACGCTCTGGAAA
GCCAACCAACTAATGCACCG

	16S
	Forward primer
Reverse primer
	TCCTACGGGAGGCAGCAGT
GGACTACCAGGGTATCTAATCCTGTT
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Organism Function Query cover  E value Per.ldent(%) Acc.len
Paraclostridium sordellii 7alpha-hydroxysteroid dehydrogenase 97 2.00E-88 47.69 264
Clostridium sardiniense 7alpha-hydroxysteroid dehydrogenase 97 5.00E-87 51.37 264
Bacteroides fragilis 7alpha-hydroxysteroid dehydrogenase 99 1.00E-61 38.91 265
Escherichia coli Talpha-hydroxysteroid dehydrogenase 95 1.00E-40 33.47 264










Organism  Function  Query cover  E value  Per.Ident(%)  Acc.len 

Paraclostridium sordellii   7alpha-hydroxysteroid dehydrogenase  97  2.00E-88  47.69  264 

Clostridium sardiniense  7alpha-hydroxysteroid dehydrogenase  97  5.00E-87  51.37  264 

Bacteroides fragilis   7alpha-hydroxysteroid dehydrogenase  99  1.00E-61  38.91  265 

Escherichia coli   7alpha-hydroxysteroid dehydrogenase  95  1.00E-40  33.47  264 


