Supplementary Tables
Supplementary Table 1. The demographic and clinical characteristics of the studied human subjects
	[bookmark: _Hlk234511470]Characteristics
	Control 
	Obstructive cholestasis (OC) patients

	Clinical diagnosis
	Non-cholestasis（n=8）

	Chronic cholecystitis (n=20)
Obstructive jaundice (n=10)

	Total subjects (male/female)
	8（5/3）
	30（21/9）

	Age (years)
	53±10
	54±12

	ALT (IU/L)
	27.5±14.8
	135.6±152.3*

	AST (IU/L)
	28.9±16.0
	173.7±322.9*

	ALP (IU/L)
	80.5±9.8
	593.7±556.3*

	GGT (IU/L)
	25.6±10.5
	662.8±647.8*

	TBA (μmol/L)
	4.1±3.5
	104.2±94.4*

	TBIL (μmol/L)
	14.7±6.3
	240.5±156.3*

	DBIL (μmol/L)
	3.4±1.8
	115.8±64.0

	IBIL (μmol/L)
	11.2±4.8
	122.7±103.9*


Note：Value are presented as mean±standard deviation (SD). *P<0.05 vs the controls. ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transferase; TBA, total bile salts; TBIL, total bilirubin; DBIL, direct bilirubin; IBIL, indirect bilirubin.

Supplementary Table 2. Detailed clinical features of control and cholestatic patients used for immunofluorescence
	Characteristics
	Control 
	Obstructive cholestasis (OC) patients

	Clinical diagnosis
	Non-cholestasis
	Chronic cholecystitis

	Gender
	Male
	Male

	Age (years)
	57
	66

	ALT (IU/L)
	36
	822

	AST (IU/L)
	22
	1851

	ALP (IU/L)
	80
	462

	GGT (IU/L)
	45
	406

	TBA (μmol/L)
	0.4
	175.1

	TBIL (μmol/L)
	24
	226.6

	DBIL (μmol/L)
	5.8
	83.9

	IBIL (μmol/L)
	18.2
	142.7



Supplementary Table 3. The sequences of RT-qPCR
	Gene
	ID
	Sequences (5’-3’)
	Source

	GAPDH

	(ID: 2597)
	Forward: 5’-GGAGCGAGATCCCTCCAAAAT-3’
Reverse: 5’-GGCTGTTGTCATACTTCTCATGG-3’
	Homo sapiens 
(human)

	Nr1h4, FXR

	(ID: 9971)
	Forward: 5’-GCAAAGAGATGGGAATGTTGGC-3’
Reverse: 5’-TCACTTGTCGCAAGTCACGA-3’
	Homo sapiens 
(human)

	Cyp7a1

	(ID: 1581)
	Forward: 5’-TTGCTACTTCTGCGAAGGCA-3’
Reverse: 5’-TCCGTGAGGGAATTCAAGGC-3’
	Homo sapiens 
(human)

	Nr0b2, SHP

	(ID: 8431)
	Forward: 5’-CCTCTTCAACCCCGATGTGC-3’
Reverse: 5’-TTCACACAGCACCCAGTGAG-3’
	Homo sapiens 
(human)

	IL-6

	(ID: 3569)
	Forward: 5’-ACTCACCTCTTCAGAACGAATTG-3’
Reverse: 5’-CCATCTTTGGAAGGTTCAGGTTG-3’
	Homo sapiens 
(human)

	IL-1β

	(ID: 3553)
	Forward: 5’-GCTCGCCAGTGAAATGATGG-3’
Reverse: 5’-GGTGGTCGGAGATTCGTAGC-3’
	Homo sapiens 
(human)

	IL-10

	(ID: 3586)
	Forward: 5’-GACTTTAAGGGTTACCTGGGTTG-3’
Reverse: 5’-TCACATGCGCCTTGATGTCTG-3’
	Homo sapiens 
(human)

	TNF-α

	(ID: 7124)
	Forward: 5’-ATCCTGGGGGACCCAATGTA-3’
Reverse: 5’-AAAAGAAGGCACAGAGGCCA-3’
	Homo sapiens 
(human)

	JAK1

	(ID: 3716)
	Forward: 5’-ATGCATTTCTGCATCGAGCG-3’
Reverse: 5’-CAGGCACCAGTAGGGTTGAG-3’
	Homo sapiens 
(human)

	STAT3

	(ID: 6774)
	Forward: 5’-CAGCAGCTTGACACACGGTA-3’
Reverse: 5’-AAACACCAAAGTGGCATGTGA-3’
	Homo sapiens 
(human)

	GAPDH

	(ID: 14433)
	Forward: 5’-AGGTCGGTGTGAACGGATTTG-3’
Reverse: 5’-GGGGTCGTTGATGGCAACA -3’
	Mus musculus 
(house mouse) 

	ABCB4, MDR2
	(ID: 5244)
	Forward: 5’-ATGGGTATTTGGGGAGCATTTT-3’
Reverse: 5’-CCCTTCCTGCATTTGCTTTCTA-3’
	Mus musculus 
(house mouse) 

	ABCB11, BSEP
	(ID: 8647)
	Forward: 5’-CATTGGGGCAGCCGTCATAG-3’
Reverse: 5’-TTCTCACCACCAAAAGCGGC-3’
	Mus musculus 
(house mouse) 

	Cyp7a1

	(ID: 13122)
	Forward: 5’-GCTGTGGTAGTGAGCTGTTG-3’
Reverse: 5’-GTTGTCCAAAGGAGGTTCACC-3’
	Mus musculus 
(house mouse) 

	FGF15

	(ID: 14170)
	Forward: 5’-GAGGAGGACCAGAACGAACG-3’
Reverse: 5’-AGTCTTCCTCCGAGTAGCGA-3’
	Mus musculus 
(house mouse) 

	FGFR4

	(ID: 14186)
	Forward: 5’-GAAGGTGGTCAGTGGGAAGTC-3’
Reverse: 5’-GTGTCCCCTGAAAGATGCTCA-3’
	Mus musculus 
(house mouse) 

	KLB

	(ID: 83379)
	Forward: 5’-TGCAAGAATCCACACCAGACA-3’
Reverse: 5’-TCTGTTGCCAGTGACATTCCA-3’
	Mus musculus 
(house mouse) 

	Nr1h4, FXR

	(ID: 20186)
	Forward: 5’-CAGAGAGATGGGAATGTTGGCT-3’
Reverse: 5’-TTGGTCGTGGAGGTCACTTG-3’
	Mus musculus 
(house mouse) 

	Nr0b2, SHP

	(ID: 23957)
	Forward: 5’-TGGAGTCTTTCTGGAGCCTTG-3’
Reverse: 5’-GGGTTGAAGAGGATAGTGCCT-3’
	Mus musculus 
(house mouse) 

	TNF-α

	(ID: 21926)
	Forward: 5’-ATCGGTCCCAACAAGGAGGAG-3’
Reverse: 5’-GCTTGGTGGTTTGCTACGACG-3’
	Mus musculus 
(house mouse) 

	IL-6

	(ID: 16193)
	Forward: 5’-CTGCAAGAGACTTCCATCCAG-3’
Reverse: 5’-AGTGGTATAGACAGGTCTGTTGG-3’
	Mus musculus 
(house mouse) 

	IL-1β

	(ID: 16176)
	Forward: 5’-GCAGTGGTTCGAGGCCTAAT-3’
Reverse: 5’-TCCAGTACCCACTGACCTGT-3’
	Mus musculus 
(house mouse) 

	IL-10

	(ID: 3586)
	Forward: 5’-TCGTGCTGTCTGACCCATGT-3’
Reverse: 5’-AGGCCACAGGGATTTTGTCG-3’
	Mus musculus 
(house mouse) 

	TIMP1

	(ID: 21857)
	Forward: 5’-GTGTGCACAGTGTTTCCCTG-3’
Reverse: 5’-TCTGGTAGTCCTCAGAGCCC-3’
	Mus musculus 
(house mouse) 

	TGF-β1
	(ID: 7040)
	Forward: 5’-GGAAATTGAGGGCTTTCGCC-3’
Reverse: 5’-CCGGTAGTGAACCCGTTGAT-3’
	Mus musculus 
(house mouse) 

	COL4A3
	(ID: 1285)
	Forward: 5’-CCTAGGGGAGAGCTCAGTGT-3’
Reverse: 5’-TCCAGGGATACCAGGTGGAC-3’
	Mus musculus 
(house mouse) 

	JAK1

	(ID: 16451)
	Forward: 5’-TCCATGGGTGCTGGAAATCTG-3’
Reverse: 5’-CGTAAAGCTGCTGGATTCTCCT-3’
	Mus musculus 
(house mouse) 

	STAT3

	(ID: 20848)
	Forward: 5’-GCAATACCATTGACCTGCCG-3’
Reverse: 5’-AACGTGAGCGACTCAAACTG-3’
	Mus musculus 
(house mouse) 



Supplementary Table 4. The summary of BET parameters
	Sample
	SBET （m2/g）
	WBJH (nm)
	Vp (cm3/g)

	MSN
	734.13
	2.9289
	[bookmark: OLE_LINK40]0.6587

	MSN-OCA
	678.25
	2.9273
	0.5875

	TF/MSN-OCA
	503.15
	2.7105
	0.3750




