Fig.S1, Differentiating organoid-derived cells to hepatocytes in LoC. (A). Representative images of liver organoids that cultured with EM for 6 days (upper panel) and organoids that cultured with EM with BMP7 for 6 days and then cultured with DM for another 6 days (bottom panel).
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Fig.S2: Promotion of hepatocyte maturation in HepLoC compared with 3D liver organoids. (A) Heatmap showing the expression profiles of metabolism-related genes across LoC (LoC1–3) and HepLoC (HepLoC1–3) samples, with hierarchical clustering of samples based on gene expression similarity. The color key (blue to red) represents relative gene expression levels (blue = low expression, red = high expression). (B) Gene Set Enrichment Analysis (GSEA) enrichment plots of 7 significantly enriched metabolic pathways in HepLoC versus HepOrg samples. GSEA was performed using gene sets from MSigDB (GOBP, HALLMARK, REACTOME, KEGG), with statistical significance defined as nominal P-value (NOM p-val) < 0.05 and false discovery rate (FDR) q-value < 0.25. For each plot: the x-axis represents the ranked list of all genes (sorted by expression differences between HepLoC and HepOrg); the y-axis denotes the running enrichment score (ES); vertical black lines mark the positions of pathway genes in the ranked list; the colored blocks (red/blue) below the curve correspond to gene regions highly expressed in HepLoC/HepOrg samples. Standardized enrichment score (NES), NOM p-val, and FDR q-value for each pathway are labeled in the plots.
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Fig.S3. Visualization of the bile canaliculi network through CDFDA in the HepLoC. (A) Representative immunofluorescence images of  HepLoC showing the distinct spatial segregation between the green apical (bile canalicular ZO-1) domain and red basolateral (beta-catenin (red) markers. Nuclei were counterstained with DAPI (blue). Scale bars = 50 µm.
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Table S1: The list of antibody
	Protein
	Company
	catalog number

	LGR5
	ProteinTech
	21833-1-AP

	MRP2
	Enzo
	ALX-801-016-C250

	BSEP
	homemade
	-

	HNF4A
	Novus
	PP-H1415-00

	Album
	Dako
	A0001

	Zo-1
	Invitrogen
	61-7300

	Beta catenin
	BD
	610153

	KRT19
	Abcam
	ab7754

	Goat anti-Mouse Secondary Antibody, Alexa Fluor™ 555
	Invitrogen
	A-21422

	Goat anti-Mouse Secondary Antibody, Alexa Fluor™ Plus 488
	Invitrogen
	A-32723

	Goat anti-Rabbit Secondary Antibody, Alexa Fluor™ 488
	Invitrogen
	A-11008

	Goat anti-Rabbit Secondary Antibody, Alexa Fluor™ 555
	Invitrogen
	A-21428





Table S2: The list of primers
	
	Forward primer
	Reverse primer
	Probe Sequence

	ALBUMIN
	GCTGCCATGGAGATCTGCTT
	TTCCTTCAGTTTACTGGAGATCGAA
	CTTGGCAAGGTCCGCCCTGTCATC

	BSEP
	ACATGCTTGCGAGGACCTTTA
	GGAGGTTCGTGCACCAGGTA
	GGAGGTTCGTGCACCAGGTA

	KRT19
	CTGACCTGGCCTCCCACTT
	TCGAAGGCCTGAAGGAAGAG
	CCCCTCAGCGTACTGATTTCCTCCTCA

	MRP2
	TGCAGCCTCCATAACCATGAG
	CTTCGTCTTCCTTCAGGCTATTCA
	CAGCTTTCGTCGAACACTTAGCCGCA

	HNF4A
	CGTGCGGAAGAACCACATG
	GCACTGGTTCCTCTTGTCTTTGT
	CGCACTGCCGGCTAAATCTGCA

	LGR5
	TGTTTCAGGCTCAAGATGAACGT
	AGCAGGTGTTCACAGGGTTTG
	CCCTTCATTCAGTGCAGTGTTCACCTTCC

	18S
	CGGCTACCACATCCAAGGA
	CCAATTACAGGGCCTCGAAA
	CGCGCAAATTACCCACTCCCGA

	ACACA
	CTCATCCAAACAGAGGGAACATC
	CATGGGTCATGCCATAGTGGT
	CGCTAAACAGAATGTCCTTCTCC CCAACC

	FASN
	GATGACATCGTCCATTCGTTTGT
	CCATGCAGCTCAGCAGGTCTA
	AGCCTGACTGCCATCCAGATAGGCCTC

	TNFA
	CCCTGGTATGAGCCCATCTATC
	AAAGTAGACCTGCCCAGACTCG
	ATCAATCGGCCCGACTATCTCGACTTT

	PPARA
	Bought at Thermofisher Hs00827281_CE A15633 

	IL6
	Bought at Thermofisher Hs00810035_CE A15633






Table S3: The list of drugs used for toxicology and therapeutic efficacy.
	Drug
	Pathway
	Concentration
	Supply

	Acetaminophen
	Depletion of glutathione
	0.1-1-10 μM
	Merck
(1003009)

	Tetracycline
	Inhibition of mitochondrial function
	1-10-100 μM
	MedChemExpress 
(HY-A0107)

	Cyclosporine
	Inhibition of BSEP
	1-5-10 μM
	MedChemExpress 
(HY-B0579)

	Isoniazid
	Generation of reactive toxic intermediates
	1-10-50 μM
	MedChemExpress
(HY-B0329)

	DSPE-PEG 2000
	
	64-256-512 μM
	MedChemExpress
 (HY-142979)

	D-Lin-MC3-DMA 
	
	64-256-512 μM
	MedChemExpress
 HY-112251

	DOTAP chloride
	
	64-256-512 μM
	MedChemExpress
HY-112754AGL

	Fenofibrate
	 PPARα  activitation
	1-10-50 μM
	MedChemExpress 
(HY-17356)

	Obeticholic acid
	FXR activation
	0.1-1-10 μM
	MedChemExpress 
(HY-12222)

	Recombinant hFGF19
	FGFRs activation
	25-50-100 mg/ml
	Absin
 (abs04208)

	Curcumin
	Inhibition of acetyltransferase
	0.1-1-10 μM
	MedChemExpress
(HY-N0005)
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