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Figure S1. Western blot and RT-qPCR validate HO-1 silencing in Caco-2 cells.
Following transduction with control lentivirus or lentivirus for expression of Ho-1 specific shRNA, the cells were treated with puromycin and the relative levels of HO-1 expression were quantified by Western blot and RT-qPCR (n=3 per group). (***P < 0.001)
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Figure 2. A schematic diagram of the co-culture experimental system. The U937 cells were treated with PMA for 48 h in the topper chamber and then were co-cultured with the monolayer of Caco2 cells in the lower chamber. The macrophages were treated with GST-21 and/or LPS for 24 h. The topper chamber was removed and Caco-2 cells in the lower chamber were further treated with a high-dose of LPS to induce cellular injury. Finally, the Caco-2 cells in the lower chamber were collected for subsequent experiments.
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Figure 3. GTS-21 enhances α7nAChR expression in vitro and in vivo. 
(a-e) Western blot analysis of the relative levels of α7nAChR expression in each group of mice and each type of macrophages (n=3 per group). (f) Immunofluorescence analysis of α7nAChR expression in intestinal mucosa of each group of mice (400×, scale bar=10 μm, n=3). The red is anti-α7nAChR; blue is DAPI (nuclei). *P < 0.05, **P < 0.01 vs. the BDL or LPS group.
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Figure 4. Intestinal HO-1 knockout modulates gene expression in C57BL/6 mice. A heatmap indicated the changes in gene transcripts in intestinal tissues of C57BL/6 mice and the relative levels of 18 gene expression were calculated based on FPKM (fragments per kilobase of exon per million mapped fragments). 
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Table S1. The primer sequences 
	Gene
	Species
	Forward (F) and Reverse (R) Primer Sequence

	ZO-1
	Human
	F:5'-TCAAGGAGCCATTCCCGAAG-3'
R:5'-TCAGGAGTCATGGACGCACA-3'

	Occludin
	Human
	F:5'-CCAAGGTTCCATCCGAAGCA-3'
R:5'-GCGCTGTTAAAGGAACCGC-3'

	Claudin-1
	Human
	F:5'-CTGTCATTGGGGGTGCGATA-3'
R:5'-CTGGCATTGACTGGGGTCAT-3'

	HO-1
	Human
	F:5'-GGAGCCAGCACGAACGAG-3'
R:5'-GAGGCCATCACCAGCTTGAA-3'

	TNF-α
	Human
	F:5'-GCTGCACTTTGGAGTGATCG-3'
R:5'-ATGAGGTACAGGCCCTCTGA-3'

	IL-1β
	Human
	F:5'-CGATCACTGAACTGCACGCTC-3'
R:5'-ACAAAGGACATGGAGAACACCACTT-3'

	IL-6
	Human
	F:5'-CAATGAGGAGACTTGCCTGGTG-3'
R:5'-TGGCATTTGTGGTTGGGTCA-3'

	IL-10
	Human
	F:5'-ACTGCTCTGTTGCCTGGTCCT-3'
R:5'-GGCTTGGCAACCCAGGTAA-3'

	IL-22
	Human
	F:5'-CTTCTCTTGGCCCTCTTGGTAC-3'
R:5'-TCACTCATACTGACTCCGTGGAAC-3'

	β-actin
	Human
	F:5'-TTCCTTCCTGGGCATGGAGT-3'
R:5'-AATGCCAGGGTACATGGTGG-3'

	ZO-1
	Mouse
	F:5'-GTTGGTACGGTGCCCTGAAAGA-3'
R:5'- GCTGACAGGTAGGACAGACGAT-3'

	Occludin
	Mouse
	F:5'-ACGGACCCTGACCACTATGA-3'
R:5'-TCAGCAGCAGCCATGTACTC-3'

	Claudin-1
	Mouse
	F:5'- GGACTGTGGATGTCCTGCGTTT-3'
R:5'- GCCAATTACCATCAAGGCTCGG-3'

	HO-1
	Mouse
	F:5'-CACTCTGGAGATGACACCTGAG-3'
R:5'-GTGTTCCTCTGTCAGCATCACC-3'

	TNF-α
	Mouse
	F:5'-CCCTCACACTCACAAACCACC-3'
R:5'-CTTTGAGATCCATGCCGTTG-3'

	IL-1β
	Mouse
	F:5'-TCAAATCTCGCAGCAGCACATC-3'
R:5'-CGTCACACACCAGCAGGTTATC-3'

	IL-6
	Mouse
	F:5'-CCCCAATTTCCAATGCTCTCC-3'
R:5'-CGCACTAGGTTTGCCGAGTA-3'

	IL-10
	Mouse
	F:5'-TGCCAAGCCTTATCGGAAATG-3'
R:5'-AAATCACTCTTCACCTGCTCCAC-3'

	IL-22
	Mouse
	F:5'-GACAGGTTCCAGCCCTACATG-3'
R:5'-TTCACTGTCTCCTTCAGCCTTC-3'

	β-actin
	Mouse

	F:5'-CATCCGTAAAGACCTCTATGCCAAC-3'
R:5'-ATGGAGCCACCGATCCACA-3'




Table S2. Primary antibodies for Western blot

	Protein
	Source
	Dilution ratio
	manufacturer

	ZO-1
	Rabbit
	1:1000
	Abcam, ab96587 (USA)

	Occludin
	Rabbit
	1:1000
	Proteintech,13409-1-AP (China)

	Claudin-1
	Rabbit
	1:1000
	Abcam, ab15098 (USA)

	Ho-1
	Rabbit
	1:1000
	Abcam, ab13248 (USA)

	α7nAChR
	Rabbit
	1:1000
	Abcam, ab216485 (USA)

	NF-κ B
	Rabbit
	1:1000
	Abcam, ab16502 (USA)

	Phospho-NF-κ B
	Rabbit
	1:1000
	Abcam, ab194726 (USA)

	STAT3
	Rabbit
	1:1000
	Proteintech,10253-2-AP(China)

	Phospho- STAT3
	Rabbit
	1:1000
	Abcam, ab76315(USA)

	AKT
	Rabbit
	1:1000
	Proteintech,10176-2-AP(China)

	Phospho-AKT
	Rabbit
	1:1000
	Abcam, ab81283(USA)

	β-actin
	Rabbit
	1:5000
	Abclonal, AC026(China)





Table S3. The grades of intestinal mucosal injury in mice

	
	n
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5

	[bookmark: OLE_LINK1]Sham
	6
	5(83.3%)
	1(16.7%)
	0
	0
	0
	0

	[bookmark: OLE_LINK2]BDL
	7
	0
	0
	0
	2(28.6%)
	2(28.6%)
	3(42.8%)

	[bookmark: OLE_LINK3]BDL+GTS-21
	8
	0
	0
	3(37.5%)
	4(50%)
	1(12.5%)
	0

	[bookmark: OLE_LINK4]BDL+GTS-21+NS
	7
	0
	1(14.2%)
	3(42.8%)
	2(28.6%)
	[bookmark: OLE_LINK5]1(14.2%)
	0

	[bookmark: OLE_LINK17]BDL+GTS-21+ VillinCreHmox1floxp/floxp
	7
	0
	0
	1(14.2%)
	1(14.2%)
	3(42.9%)
	2(28.6%)

	[bookmark: OLE_LINK18][bookmark: _Hlk62497577]BDL+GTS-21+Stattic
	7
	0
	0
	1(14.2%)
	2(28.6%)
	1(14.2%)
	3(42.8%)

	BDL+GTS-21
+LY294002
	6
	0
	1(16.7%)
	0
	2(33.3%)
	3(50%)
	0








Table S4. Pathological grading of liver fibrosis in mice.

	
	n
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Sham
	6
	6(100%)
	0
	0
	0
	0

	BDL
	7
	0
	1(14.2%)
	3(42.9%)
	3(42.9%)
	0

	BDL+GTS-21
	8
	1(12.5%)
	3(37.5%)
	4(50%)
	0
	0

	BDL+GTS-21+NS
	7
	0
	2(28.6%)
	4(57.1%)
	1(14.2%)
	0

	BDL+GTS-21+ VillinCreHmox1floxp/floxp
	7
	1(14.2%)
	2(28.6%)
	1(14.2%)
	3(42.8%)
	0

	BDL+GTS-21+Stattic
	7
	0
	1(14.2%)
	3(42.8%)
	3(42.8%)
	0

	BDL+GTS-21
+LY294002
	6
	1(16.7%)
	1(16.7%)
	2(33.3%)
	2(33.3%)
	0
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