Supplemental material
Supplemental table 1 The Details of antibodies used in the study
	Antibodies (use, dilution)
	Source
	Catalog no.

	GAPDH (WB, 1:3000)
	Beyotime Biotechnology, Shanghai, China
	AF1186

	β-actin (WB, 1:4000)
	Beyotime Biotechnology, Shanghai, China
	AF5001

	UGCG (WB, 1:1000)
	BOSTER Biological Technology, Wuhan, China
	BA2382

	Cleaved caspase-3 
(WB, 1:1000)
	Cell Signaling Technology, Boston, USA
	#9664

	Cleaved PARP1 (WB, 1:1000)
	Abcam, Cambridge, UK
	ab32064

	Bax (WB, 1:1000)
	Diagbio, Hangzhou, China
	db819

	Bcl-2 (WB, 1:1000)
	Diagbio, Hangzhou, China
	db2374

	eIF2α (WB, 1:1000)
	Beyotime Biotechnology, Shanghai, China
	AF6771

	Phospho-eIF2α (WB, 1:1000)
	HUABIO, Hangzhou, China
	SZ01-06

	GRP78 (WB, 1:1000; IF, 1:100)
	Abcam, Cambridge, UK
	ab212054

	NF-κB p65 (WB, 1:1000)
	Beyotime Biotechnology, Shanghai, China
	AF1234

	Phospho-NF-κB p65
(WB, 1:1000; IF, 1:100)
	Cell Signaling Technology, Boston, USA
	#8242

	LC3B (WB, 1:1000)
	HUABIO, Hangzhou, China
	JJ090-6

	Cytokeratin 18 (IF, 1:100)
	ZSGB-BIO, Beijing, China
	ZM-0073

	FITC-conjugated secondary antibody (IF, 1:150)
	Jackson ImmunoResearch, Pennsylvania, USA
	#111-095-003

	Dylight-649-conjugated secondary antibody (IF, 1:100)
	Jackson ImmunoResearch, Pennsylvania, USA
	#115-135-164

	HRP-labeled secondary antibodies (WB, 1:1000)
	Beyotime Biotechnology, Shanghai, China
	A0208



Supplemental table 2 The Details of Chemicals and standards used in the study
	Chemicals and standards
	Source
	Catalog no.

	Methanol
	Sigma-Aldrich, Missouri, USA
	34860

	Chloroform
	Sigma-Aldrich, Missouri, USA
	288306

	Acetonitrile
	Sigma-Aldrich, Missouri, USA
	34851

	Formic acid
	Sigma-Aldrich, Missouri, USA
	5438040

	Ammonium formate
	Sigma-Aldrich, Missouri, USA
	70221

	Ethanol
	Sigma-Aldrich, Missouri, USA
	459836

	Isopropanol
	Sigma-Aldrich, Missouri, USA
	34863

	C18 Ceramide (d18:1/18:0)
	Avanti polar lipids, Alabama, USA
	860518P

	C18 Glucosylceramide (d18:1/18:0)
	Avanti polar lipids, Alabama, USA
	860547P





Supplemental table 3 The Details of Gene used in the study
	Gene name
	Primers sequence
	Source

	Mouse UGCG siRNA (forward)
	5'-CCC GGU UAC ACC UCA ACA ATT-3'
	synthesized by GenePharma, Shanghai

	Mouse UGCG siRNA (reverse)
	5'-UUG UUG AGG UGU AAC CGG GTT-3'
	synthesized by GenePharma, Shanghai

	Mouse GAPDH (forward)
	5'-TGT GTC CGT CGT GGA TCT GA-3'
	synthesized by Takara, Japan

	Mouse GAPDH (reverse)
	5'-TTG CTG TTG AAG TCG CAG GAG-3'
	synthesized by Takara, Japan

	Mouse UGCG(forward)
	5'-TTC GAG GGC GTG TTA TCC ATC-3'
	synthesized by Takara, Japan

	Mouse UGCG (reverse)
	5'-CAA ATG GGC TGG CTC AGT AAG A-3'
	synthesized by Takara, Japan

	Mouse IL-4 (forward)
	5'-ACG GAG ATG GAT GTG CCA AAC-3'
	synthesized by Takara, Japan

	Mouse IL-4 (reverse)
	5'-AGC ACC TTG GAA GCC CTA CAG A-3'
	synthesized by Takara, Japan

	Mouse IFN-γ (forward)
	5'-CGG CAC AGT CAT TGA AAG CCT A-3'
	synthesized by Takara, Japan

	Mouse IFN-γ (reverse)
	5'-GTT GCT GAT GGC CTG ATT GTC-3'
	synthesized by Takara, Japan

	Mouse TNF-α (forward)
	5'-ACT CCA GGC GGT GCC TAT GT-3'
	synthesized by Takara, Japan

	Mouse TNF-α (reverse)
	5'-GTG AGG GTC TGG GCC ATA GAA-3'
	synthesized by Takara, Japan

	Mouse GRP78 (forward)
	5'-ACT TGG GGA CCA CCT ATT CCT-3'
	synthesized by Takara, Japan

	Mouse GRP78 (reverse)
	5'-GTT GCC CTG ATC GTT GGC TA-3'
	synthesized by Takara, Japan





In vitro study
[bookmark: _GoBack]Tissue Processing 1: Fully anesthetized mice cervical dislocation was used for euthanizing, and soak in 75% alcohol for 15 min. Then, fix mouse on the dissecting board, cut the skin along the abdominal midline and expose the liver, inferior vena cava and hepatic portal vein with sterile surgical instruments. When the infusion needle is inserted into the inferior vena cava, the return of blood can be seen, and then the infusion needle is bound with the suture. Slowly inject 15 ml of 4℃ D-Hanks by perfusion to eliminate blood, and the liver can be seen immediately bulging. Then perfuse the liver with 37°C collagenase solution, clamp the hepatic portal vein at the same time, and digest the liver for about 30 min. Under the action of collagenase, the parenchymal part of the liver will be digested and the structure will be lost, leaving only the fibrous tissue and liver envelope. Tease out the liver completely with sterile forceps and scissors, second, place it in a culture dish containing RPMI-1640 medium, tear the liver envelope and remove the undigested fibrous tissue. If incompletely digested liver tissue remains, place it in a 70μm cell sieve and grind it with a 1ml syringe plunger, it can be seen that these liver tissues shatter when touched. Suspension was repeatedly filtered through a 70μm cell sieve, and the filtrate was collected in a 50ml centrifuge tube. After placing the centrifuge tube at 4°C for 15 min, obvious stratification is formed, and the upper suspension is rich in LMNCs.

Modified protocol for primary iNKT cells isolation 2: the upper suspension was repeatedly filtered through a 40μm cell sieve and transferred to another 50 ml centrifuge tube, centrifuged at 250×g for 5 min at 4°C, the supernatant was discarded and the pellet was washed twice with phosphate buffer solution (PBS). Resuspend the pellet with 4 ml 33%-percoll solution and transfer it to a 15ml centrifuge tube, centrifuged at 700×g for 25 min at room temperature. After removing the supernatant, add 5ml of erythrocyte lysate for 10min at 4°C, centrifuged at 250×g for 5min, discard the supernatant, and wash twice with PBS to obtain a white precipitate (If there are still red blood cells remaining, it can be lysed again according to the above method until the precipitate is white). Resuspend in PBS and count the cell number, and adjust to a cell concentration to 1×107 cells/ml. Take 1×106 cells into the flow cytometry tube, and add the corresponding antibodies according to the FACS sorting requirements. Mix well and incubate for 20~30 min in dark at room temperature. Add 1ml of PBS to each tube, centrifuge at 250×g for 5 minutes, and discard the supernatant to wash away unbound antibodies. Add 400ul PBS to each tube to resuspend the cells and detection. The main steps of primary iNKT cells isolation are summarized as Supplemental figure 4.

FACS sorting strategy 3: First, find out the lymphocyte population and exclude dead cells by PerCP 7-AAD, then identify FITC CD3 and PE-cy7 CD161 double positive cell population, and finally set the gate to include only the APC TCR-β+ and T-select PE CD1d tetramer+ cell population (Supplemental figure 5). The appropriate separation speed for BD FACSAria III is about 1~2×106cells per hour.

Modified protocol for primary hepatocytes isolation: the lower pellet contained hepatocytes with some other cells mixed in. Resuspend hepatocytes with an appropriate amount of DMEM, centrifuge at 50×g for 2 min and discard the supernatant. Then, hepatocytes were washed twice by gradient centrifugation at 90×g for 5 minutes at 4°C. Hepatocytes were resuspended in PBS, and the cell viability measured by trypan blue was about 97%. Hepatocytes were cultured in complete culture medium (DMEM: FBS=9: 1, vol/vol) contain recombinant human hepatocyte growth factor (rhHGF, 1 ng/ml), penicillin (100 µg/ml), streptomycin (100 U/ml), and dexamethasone (0.5 µg/ml) using 6-well plates precoated with rat tail tendon collagen type I (2.5 µg/cm2). After hepatocytes adhered, the complete culture medium was poured off, and the 6-well plates were rinsed twice with PBS to remove non-adherent and poorly adherent cells. Then add an appropriate amount of complete culture medium to the plates.

To identify whether these cells in the plates are hepatocytes, we performed the following experiments. Glycogen staining showed that the cell cytoplasm was purple-red; immunofluorescence shows that these cells express cytokeratin 18; transmission electron microscopy revealed the presence of numerous organelles such as mitochondria, endoplasmic reticulum, lysosomes, Golgi apparatus and glycogen, and tight junctions can be seen between cells (Supplemental figure 6).

Modified culture of mouse iNKT cells 2, 4: Preparation of complete RPMI-1640 medium: RPMI-1640 medium, FBS, penicillin-streptomycin are 89:10:1 (vol/vol), 10 mM HEPES buffer, 5.5 mM β-mercaptoethanol, 1 mM sodium pyruvate and 0.1 mM MEM nonessential amino acids. The FACS sorted primary iNKT cells were resuspended in complete RPMI-1640 medium and added with mouse recombinant IL-2 (10 ng/ml), mouse recombinant IL-12 (1 ng/ml) and anti-mouse CD28 antibody (1 µg/ml). The appropriate cell concentration is 1×106 cells/ml. Preparation of antibody-coated 24-well plate: Dilute the anti-CD3ε antibody to 3 μg/ml with RPMI-1640 medium, add 250µl of the diluted antibody to a flat-bottomed 24-well plate, incubate at room temperature for at least 1h, rinse the well and wash several times with RPMI-1640 medium before use. Transfer an appropriate amount of cell suspension to a flat-bottomed 24-well plate coated with anti-CD3ε antibody, and incubate at 37°C with 5%CO2 for 2 days (equivalent to the 1st and 2nd day of the culture cycle). On the third day, transfer the cells to some new wells that not coated with anti-CD3ε antibody, add complete RPMI-1640 medium and continue to culture in incubator for 2 days (equivalent to the 3rd and 4th day of the culture cycle). Collect the cell suspension and centrifuge, discard the supernatant, resuspend the cells in complete RPMI-1640 medium, add mouse recombinant IL-7 (2 U/ml), and continue to culture for 4 days (equivalent to the 5th, 6th, 7th and 8th day of the culture cycle). Collect the cell suspension and centrifuge, discard the supernatant, resuspend the cells in complete RPMI-1640 medium, transfer to anti-CD3ε antibody-coated flat-bottomed well plate, and incubate at 37°C, 5%CO2 for 3 days (equivalent to the 9th, 10th and 11th day of the culture cycle). Repeat this process (day 5th to day 8th, equivalent to the 12th, 13th, 14th and 15th day of the culture cycle). Repeat this process (day 9th to day 11th, equivalent to the 16th, 17th and 18th day of the culture cycle). Collect the cell suspension and centrifuge, discard the supernatant, resuspend the cells complete RPMI-1640 medium for an aimed analysis. If need to expand mouse iNKT cells, please continue with the protocol. The reagents used in this section (In vitro study) are detailed below.



Supplemental table 4 Reagents for FACS sorting and culture of iNKT cells
	Name
	Source
	Catalog no.

	PerCP 7-AAD (FACS)
	Multi Sciences Biotech, Hangzhou, China
	AP104

	PE-cy7 CD161 (FACS)
	Multi Sciences Biotech, Hangzhou, China
	AM16101

	FITC CD3 (FACS)
	Biolegend, California, USA
	152304

	APC-cy7 CD4 (FACS)
	Biolegend, California, USA
	100414

	Pacific Blue CD69 (FACS)
	Biolegend, California, USA
	104524

	APC TCR-β (FACS)
	Biolegend, California, USA
	109212

	T-select PE CD1d tetramer (FACS)
	MBL, Tokyo, Japan
	TS-MCD-2

	Percoll
	Solarbio Life Science, Beijing, China
	P8370

	D-Hanks
	Solarbio Life Science, Beijing, China
	H1045

	Collagenase Ⅳ
	Solarbio Life Science, Beijing, China
	C8160

	erythrocyte lysate
	Solarbio Life Science, Beijing, China
	R1010

	sodium pyruvate
	Solarbio Life Science, Beijing, China
	SP0100

	β-mercaptoethanol
	Solarbio Life Science, Beijing, China
	M8211

	Rat tail tendon collagen type I
	Solarbio Life Science, Beijing, China
	C8062

	Dexamethasone
	Solarbio Life Science, Beijing, China
	D8040

	Recombinant human hepatocyte growth factor (rhHGF)
	Biorab Technology, Beijing, China
	JN0266

	Fetal bovine serum (FBS)
	Biological Industries, Israel
	04-001-1ACS

	RPMI-1640 medium
	Biological Industries, Israel
	01-100-1ACS

	DMEM medium
	Biological Industries, Israel
	01-052-1ACS

	Trypsin EDTA solution
	Biological Industries, Israel
	03-053-1B

	phosphate buffer solution (PBS)
	Biological Industries, Israel
	02-024-1ACS

	HEPES buffer
	Gibco, New York, USA
	15630080

	MEM nonessential amino acids
	Gibco, New York, USA
	11140050

	penicillin–streptomycin
	Gibco, New York, USA
	15140122

	Anti-CD3ε
	eBioscience, California, USA
	16-0031

	Mouse recombinant IL-2
	Novoprotein, Suzhou, China
	CK24

	Mouse recombinant IL-12
	Novoprotein, Suzhou, China
	CM39

	Anti-mouse CD28
	Novoprotein, Suzhou, China
	CI67

	Mouse recombinant IL-7
	Novoprotein, Suzhou, China
	CC73





Analytical methods for sphingolipidomics
Modified approach to sphingolipid analysis 5, 6, 7: Add 750µl distilled water (Milli-Q, Millipore, Massachusetts) to 50mg liver tissue and homogenize mixture by using a mini homogenizer (Tissue-prp-01, Shanghai JingXin Industrial Development) following the manufacturer’s protocol. Add 1ml methanol and 0.5ml chloroform to each 350ul homogenate, sonicate for 20min. Centrifuge at 650×g for 15min at room temperature, collect the supernatant and add 350ul of distilled water and 1ml of chloroform: methanol (1:2, v/v). After thorough mixing, centrifuge again and collect the supernatant. First, pre-condition columns with 2ml of chloroform, then the supernatant was loaded onto sorbent solid phase extraction columns (Oasis MCX 3cc 60mg, Waters, Massachusetts). The columns were subsequently washed with 2ml of chloroform and sphingolipids (ceramide and glucosylceramide) eluted with 5ml of chloroform: methanol (1:2, v/v). The eluent was evaporated to dryness under nitrogen at 40℃ and dissolved in 1ml methanol, and the solution was filtered with 0.22μm filter prior to testing.

Sphingolipids calibration standard concentrations ranged from 7.8125 ng/ml to 1000 ng/ml. The stock solution of internal standard (IS) was dissolved in 1ml methanol and diluted to the appropriate final concentration. The sphingolipids separation was performed using a HPLC system (LC-20A, Shimadzu, Kyoto) coupled to an AB Sciex 4500 linear ion trap quadrupole mass spectrometer (SCIEX, Massachusetts) in positive ion electrospray ionization (+ESI) mode. Chromatographic separations were carried out using a HPLC column (Agilent ZORBAX HILIC Plus, 3.5μm 4.6mm×100mm, Agilent Technologies, California) maintained at 40°C. Mobile phase A was water mobile phase B was acetonitrile and both of them contained 10mM ammonium formate and 0.2% formic acid. Sphingolipids were separated with a flow rate of 0.25 ml/min and the linear gradient elution was as follows: 94%B~98% (0~2 min), 98%B (2~8 min), 94%B (8~16min), the sample injection volume was 5.0μl. The Turbo V ion source settings: curtains gas setting 30 psi; ion spray voltage 5,500 V; vaporizer temperature 400°C; ion source gas 1 (nebulizer gas) 45psi; ion source gas 2 (heating gas) 50psi; de-clustering potential 45V; entry potential 10V. Analysis of target sphingolipids was performed in the multiple reaction monitoring (MRM) mode. The standard curve quantification was performed using Analyst and Data Processing Software (SCIEX MultiQuant, version 1.6.3), and normalize analytes based on the peak areas of the associated internal standard. Finally, calculating the content of sphingolipids based on the sample weight.
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Figure legends:
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Supplemental figure 1: RNA integrity. 0.8% Tris, borate and ethylenediamine tetraacetic acid (TBE) agarose gel electrophoresis of representative RNA samples. RNA subunits are clear and intact.
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Supplemental figure 2: Hepatocytes viability analysis and effects of Genz-123346 on UGCG protein expression. (A) Hepatocytes viability assessed by CCK-8. No significant difference was observed in cells viability among the different dose groups within 2h, except for the highest dose (5.0 mM of 4-PBA) group at 2h, while all dose groups exhibited significant cytotoxicity at 4~8h. In order to exclude the effect of 4-PBA itself on hepatocytes, we finally chosed 0.5mM 4-PBA treated with 2h for subsequent studies. *P<0.05, ***P<0.001. (B) Morphological changes of hepatocytes under microscope. (C) UGCG protein expression was significantly inhibited by 2μM Genz-123346 compared to vehicle (0.01% DMSO), and 2μM Genz-123346 treated with 6h for subsequent studies, ***P<0.001.



[image: ]
Supplemental figure 3: Morphological observations between hepatocytes and stimulated hepatocytes. Shrinkage, detachment and rounding that occurred in hepatocytes after treated with Genz-123346 or stimulated by activated iNKT cells. However, these results were improved by using 4-PBA.

[image: ]
Supplemental figure 4: Protocols for isolation and purification of mice liver primary iNKT cells.
[image: ]
Supplemental figure 5: Schematic diagram of flow cytometry analysis and sorting.
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Supplemental figure 6: Identification of mice primary hepatocytes. (A and B) Glycogen staining showed that the cell cytoplasm was purple-red. (C and D) Immunofluorescence shows that these cells express cytokeratin 18. (E and F) Transmission electron microscopy revealed the presence of numerous organelles such as mitochondria, endoplasmic reticulum, lysosomes, Golgi apparatus and glycogen, and tight junctions can be seen between cells.
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