[bookmark: OLE_LINK2]Supplementary methods  
Histology and biochemical analysis 
Liver tissue specimens were fixed in 4% paraformaldehyde for 48 h, dehydrated, embedded in paraffin, and cut into 4-μm sections. Liver sections were stained with hematoxylin and eosin (HE), Masson’s trichrome, and Sirius Red to evaluate liver inflammation and fibrosis. Oil red O (ORO) staining was used to examine lipid droplet. Images were captured using a light or fluorescence microscope (Leica) and were analyzed using ImageJ software. Serum samples were collected and aspartate aminotransferase (AST), alanine aminotransferase (ALT), total cholesterol (TC) and total triglyceride (TG) levels were measured using a Chemray 800 automated biochemical analyzer (Servicebio, China).
Immunofluorescence and Immunohistochemistry staining 
Paraffin-embedded sections were dewaxed, hydrated and heated in EDTA antigen retrieval solution for 15 min. After incubation with immune-blocking solution for 1 h at room temperature, sections were incubated with primary antibodies against CD31 (1:100 dilution, Abcam, USA), CD34 (1:50 dilution, Santa Cruz, USA), YAP (1:50 dilution, Santa Cruz, USA), LYVE1 (1:100 dilution, R&D, USA), F4/80 (1:200 dilution, CST, USA), HNF4α (1:100 dilution, Proteintech, USA), CK19 (1:100, Servicebio, China), FALG (1:100, Abmart, China) and α-SMA (1:100 dilution, Abcam, USA) overnight at 4°C. After thorough washing with phosphate buffer saline (PBS), the sections were incubated with horseradish Peroxidase (HRP)- or fluorochrome-conjugated secondary antibody for 1 h at room temperature in the dark. After thorough washing, immunohistochemistry staining was then revealed using the Diaminobenzidine (DAB) Substrate Kit (GeneTech, USA). Cell nuclei were counterstained with hematoxylin solution or 6-diamino-2-phenylindole (DAPI). Images were captured using a light or fluorescence microscope (Leica) and analyzed using ImageJ software.
Terminal deoxynucleotide transferase (TdT)-mediated dUTP nick end labeling (TUNEL)
Paraffin sections were dewaxed and hydrated, and reagents were prepared according to the instructions of the TUNEL Fluorescence Kit (Yeasen, China). Sections were sequentially incubated with proteinase K working solution, equilibration buffer and TdT incubation buffer, and then stained for nuclei using DAPI staining. Finally, sections were observed using a fluorescence microscope (Leica, Germany). Images were analyzed using ImageJ software.
RNA Sequencing analysis 
Total RNA was extracted from isolated primary LSEC using TRIzol reagent (Invitrogen, USA). RNA libraries were prepared and sequenced by Shanghai Personal Biotechnology (Shanghai, China). Data were analyzed using the free online platform PersonalBio Genes Cloud (https://www.genescloud.cn).
Cell culture and transfection
[bookmark: OLE_LINK16]Human liver endothelial cell lines TMNK-1was acquired from Japanese Collection of Research Bioresources cell bank[1-4]. The cell line was cultured in DMEM medium (Gibco, China) supplemented with 10% fetal bovine serum (FBS) (Yeasen, China), 1% penicillin and streptomycin as well as 1%L-gluamine. Human embryonic kidney cell line HEK293T was cultured in DMEM medium supplemented with 10% FBS and 1% penicillin and streptomycin (Beyotime, China). Primary murine LSEC were cultured in an endothelial cell medium supplemented with 5% FBS, 1% penicillin and streptomycin, and 1% endothelial cell growth supplement (ScienCell Research Laboratories, USA). TMNK-1 cells, HEK293T cells or primary murine LSEC were transfected with siRNA or plasmids. The siRNA sequences were listed in Table S3. After transfection of LSEC with siYap1 for 24 h, LSEC were then treated with endothelial cell culture medium containing 200 μM palmitic acid (PA) (Sigma, USA) for 24 h. 
Cell migration and angiogenesis assays 
TMNK-1 cells (2×105) were resuspended in serum-free medium and seeded into the upper chamber of a 24-well Transwell plate (Costar 3422, Corning, USA). DMEM containing 10% FBS was added to the lower chamber. The cells were cultured for 24 h and the bottom filter was removed, fixed, and stained with hematoxylin to count the number of migrated cells. 
[bookmark: OLE_LINK28]For tube formation, Matrigel (Corning, USA) was evenly spread on a μ-slides (Ibidi, Germany) and solidified in a 37°C incubator for 30 min. Cell suspensions (1×104) were added to Matrigel, and tube formation was assessed after 4–6 h. Images were collected using an inverted microscope (Leica, Germany). The numbers of meshes and junctions were quantified using the ImageJ software. 
Western blotting
Cells were lysed in radioimmunoprecipitation assay (RIPA) lysis buffer (Epizyme Biomedical, Shanghai, China) containing protease and phosphatase inhibitors. The cell lysate was centrifuged at 12,000 rpm for 15 min. Proteins were separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and transferred into polyvinylidene fluoride membranes (Millipore, USA). After blocking for 1 h at room temperature, the membrane was incubated with primary antibodies listed in the Table S1 overnight at 4°C. After washing with Tris-buffered saline containing Tween 20 (TBST), the membranes were incubated with secondary antibodies for 1 h at room temperature. Finally, protein bands were visualized using an Amersham Imager 600 (GE, USA). Images were analyzed using ImageJ software.
Quantitative real-time PCR
[bookmark: OLE_LINK14]Total RNA was extracted from cells or tissues using the TRIzol reagent (Takara Biotechnology, Japan). Complementary DNA (cDNA) was synthesized using a cDNA Synthesis Supermix Kit (Yeasen, China). Quantitative real-time PCR (qPCR) was performed using the SYBR Green PCR Master Mix (Yeasen, China). Gene expression was normalized to that of the internal control gene Gapdh or β-actin. The 2-∆∆Ct method was used to analyze the results. The primer sequences for the target genes are listed in Table S2.
Scanning electron microscopy
After being anesthetized, mice (n=3 per group) were injected with saline through the portal vein and then with a freshly prepared electron microscopy fixative solution (total volume 1000 mL) containing 100 mL of 25% glutaraldehyde, 500 mL of 0.2 M PBS (PH 7.4), and 400 mL of double-distilled water to fix the liver in situ[5]. After being removed from the abdominal cavity, the liver was cut into slices with a square base of side length ~5–10 mm and height ~2–3 mm, submerged in the fixative solution and then stored at 4C for no more than 2 months. Primary murine LSEC were also fixed by electron microscopy fixation solution. Fully fixed samples were dehydrated in graded ethanol, dried, conductively coated with gold-palladium, and observed through a scanning electron microscopy (ZEISS, GeminiSEM300, Germany). 
Porosity calculation was performed following the protocol described by Cogger et al[6]. Fenestrae porosity was quantified using ImageJ software based on three randomly selected sinusoids per liver. The radius (r) of individual fenestrations was calculated as r = d/2, where d is the measured diameter. Total porosity area of fenestrae (πr2) is divided by the difference between total area analyzed and total area of gaps with r≥0.25 µm, and multiplied by 100 to obtain the percentage of porosity (refers to the formula below). The histogram illustrating changes in the distribution of fenestration diameters was shown in Fig. S1B and Fig. 4D.
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qPCR of chromatin immunoprecipitation (Chip-qPCR)
[bookmark: OLE_LINK19][bookmark: OLE_LINK30]A total of 2×108 TMNK-1 cells were fixed and crosslinked in formaldehyde at a final concentration of 1% for 10 min. Glycine at a final concentration of 0.125 M was then added for 5 min to terminate cross-linking. The cell pellet was collected, added with lysis containing protease inhibitors and phosphatase inhibitors, and sonicated to obtain 0.5~1.0 kb fragments of genomic DNA. Sonicated chromatin samples were immunoprecipitated overnight using 2 g of rabbit anti-GATA6 mAb (CST, USA) or anti-YAP mAb (CST, USA). An antibody against IgG (CST, USA) was used as a control. Immune complexes were incubated with protein A/G Magbeads for 2 h at 4℃. After washing three times with low-salt buffers and once with high-salt buffer, the complexes were eluted from the Magbeads using elution buffer at 65℃ for 30 min, with gentle rotation. Eluted complexes were reverse crosslinked by adding NaCl and Protein K at 65℃ for 2 h. DNA samples were purified using a DNA purification kit (Sangon Biotech, Shanghai, China) and used as templates for the amplification of target genes by qPCR. 
The primer sequences for the target genes are listed in Tables S4 and S5.
Luciferase reporter gene assay
[bookmark: OLE_LINK22]Three putative binding motifs (P1, P2, and P3, respectively) of GATA6 were predicted using the JASPAR database (Table S5). The full length of the promoter region of Nos3 (from 2000 bp to 100bp of the transcription start site of Nos3) or mutants with motif P1, P2, or P3 deleted was cloned into the pGL3-Basic vectors to generate reconstructed plasmids called p-WT, p-∆P1, p-∆P2, and p-∆P3 respectively. For the luciferase reporter gene assay, siGata6 or siNC (negative control) was co-transfected with p-WT, p-∆P1, p-∆P2 or p-∆P3 respectively into HEK293T. Cells were lysed 48 h after transfection and luciferase activity was detected using a Dual-Luciferase Reporter System (Beyotime, China). Firefly luciferase activity was normalized to the Renilla luciferase activity. 


Supplementary Tables
Supplementary Table 1. Primary antibodies. 
	Antibody
	Application
	Manufacturer
	Cat No.

	Anti-YAP
	WB, Chip
	CST, USA
	14074S

	Anti-YAP
	IF
	Santa Cruz, USA
	sc-376830/sc-271134

	Anti-CD31
	IF
	Abcam, UK
	Ab182981

	Anti-CD31
	WB
	Proteintech Group, USA
	11265-1-AP

	Anti-Lyve1
	IF
	R&D, USA
	AF2125

	Anti-GATA6
	WB, Chip
	CST, USA
	5851S

	Anti-Pan-TEAD
	WB
	CST, USA
	13295S

	Anti-eNOS
	WB
	CST, USA
	32027S

	Anti-α-SMA
	IF
	Abcam, UK
	Ab32575

	Anti-β-actin
	WB
	Servicebio, China
	GB15001-100

	Anti-GAPDH
	WB
	Sangon Biotech, China
	D164398-0100

	Anti-CD34
	IF
	Santa Cruz, USA
	sc-7324

	Anti-CK19
	IF
	Servicebio, China
	GB11197-100

	HNF4α
	IF
	Proteintech Group, USA
	26245-1-AP

	Anti-FLAG 
	IF
	Abmart, China
	M20008M

	AmCyan
	Flow cytometry
	Invitrogen, USA
	L34964

	PE anti-mouse CD146
	Flow cytometry 
	BioLegend, USA
	134704


Western blotting (WB), Immunofluorescence (IF), Chromatin immunoprecipitation (Chip)

Supplementary Table 2. Primers used for RT-PCR.
	Gene
	Forward Primer
	Reverse Primer

	mActa2
	CTGACAGAGGCACCACTGAA
	CATCTCCAGAGTCCAGCACA

	mCol1a1
	TGACTGGAAGAGCGGAGAGT
	GTTCGGGCTGATGTACCAGT

	mYap1
	CAAATACAGCTGCAGCAGTTAC
	AGAGCTAATTCCTGCCGAAATA

	mCcn2
	AAAGCAGCTGCAAATACCAATG
	AAATGTGTCTTCCAGTCGGTAG

	mCyr61
	CCCAGAACCAGTCAGATTTACT
	GAAAACATCTCTCCATCTTCGC

	mGapdh
	AGGTCGGTGTGAACGGATTTG
	TGTAGACCATGTAGTTGAGGTCA

	mβ-actin
	CATTGCTGACAGGATGCAGAAGG
	TGCTGGAAGGTGGACAGTGAGG

	mNos3
	CGCAAGAGGAAGGAGTCTAGCA
	TCGAGCAAAGGCACAGAAGTGG

	mLyve1
	ACCAGGTAGAGTCAGCGCAGAA
	CAGGACACCTTTGCCATTCTTCC

	mStabilin-1
	TCCGCTGTACTCAAGGCTTCCA
	CTTCTTGGCACAGGTGTAGGAAC

	mStabilin-2
	ATCCAGATGGCAAAGCCTCGTG
	TACAGTCAGCCTTGGCAGAGCA

	mPlvap
	GTTGACTACGCGACGTGAGATG
	AGCTGTTCCTGGCACTGCTTCT

	mPecam1
	CCAAAGCCAGTAGCATCATGGTC
	GGATGGTGAAGTTGGCTACAGG

	mCd34
	AGGACAGCAGTAAGACCACACC
	GTGTGGAGTTCCAGAGCCTGAA

	mvWF
	AACAGACGATGGTGGACTCAGC
	CGATGGACTCACAGGAGCAAGT

	mGata6
	TCTACAGCAAGATGAATGGCCTC
	CGCCATAAGGTAGTGGTTGTGG

	mIl-6
	TACCACTTCACAAGTCGGAGGC
	CTGCAAGTGCATCATCGTTGTTC

	mTnf-α
	GGGTTGTACCTTGTCTACTCCCAG
	GAGATAGCAAATCGGCTGACG

	mIl-1β
	TGGACCTTCCAGGATGAGGACA
	GTTCATCTCGGAGCCTGTAGTG

	mTgf-β
	TGATACGCCTGAGTGGCTGTCT
	CACAAGAGCAGTGAGCGCTGAA

	hGAPDH
	GTCTCCTCTGACTTCAACAGCG
	CCACCCTGTTGCTGTAGCCAA

	hYAP1
	ACTATCAACCAAAGCACCCTG
	TGTTCATTCCATCTCCTTCCAG

	hGATA6
	GCCACTACCTGTGCAACGCCT
	CAATCCAAGCCGCCGTGATGAA

	hNOS3
	CTGGAGGATGTGGCTGTCTGC
	TTGGCTAGCTGGTAACTGTGCAG



Supplementary Table 3. Sequences for siRNAs.
	Name 
	Sequence 

	Mouse 
	

	siYap1
	CACCAAGCTAGATAAAGA

	Human
	

	siYAP1
	CCACCAAGCTAGATAAAGA

	siGATA6
	GCTCAAGTATTCGGGTCAA



Supplementary Table 4. Predicted motifs of YAP binding to the GATA6 promoter and primers used for chromatin immunoprecipitation.
	Motif name 
	Sequence 

	G1
	TGAATTCCTT

	Primers for motif
	

	G1-Forward primer
	TGGACCTTCTCGGTAGCAATTTA

	G1-Reverse primer
	GGCAAGGAATTCAGGAAGTTGG



Supplementary Table 5. Predicted motifs of GATA6 binding to the NOS3 promoter and primers used for chromatin immunoprecipitation. 
	Motif name 
	Sequence

	P1
	GAAAGATAACAGGG

	P2
	CTCAGATATAAATG

	P3
	TAGGGATAAAAAC

	Primers for motif
	Sequence

	P1-Forward primer
	GAGTCATCCTGCGACTGTGTTG

	P1-Reverse primer
	CCGGTCCCTGTTATCTTTCTCAG

	P2-Forward primer
	GCCTCACATCAGCCCAGCG

	P2-Reverse primer
	GTGCTATTTCTTTTGTGGCACCG

	P3-Forward primer
	CATCTCACAGATGGAGCAATGG

	P3-Reverse primer
	GTGGTCCAACCCTAGCCAATAG
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