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Supplementary Materials and Methods 
Sample preparation for lipidomics and metabolomics 
For sample preparation, cells were grown in 100 mm dishes (n=3/group). When 80-100% confluent, cells were washed with PBS and detached via trypsin. The cells were then counted. The cell pellets were obtained by centrifuging the cells at 1500 rpm for 5 minutes at 4°C and removing the supernatant. The pellets were kept at -80 °C until further use. Sample extraction was done using a modified Folch method, previously published, to extract lipids and polar metabolites 1. In brief, both freeze-dried cell pellets (approx. 1x106 cells) and LBS plasma (10 µL) were extracted by adding the following solutions: 37 µL (for plasma) or 47 µL (for cells) of 0.9% NaCl in H2O, 18 µL of 10 µg/mL internal standard (IS) solution and 28 µL of 10% EquiSPLASH (Avanti Polar Lipids, Inc., AL, USA) solution in chloroform: methanol (v:v =2:1, both Thermo Fisher Scientific, Waltham, MA, USA) prior to vortexing for 10 seconds and adding 92 µL of chloroform: methanol (v:v =2:1). The IS solution in methanol contained 10 µg/mL of the following: L-valine-d8, succinic acid-2,2,3,3-d4, L-glutamic acid-13C515N, 4,4-dibromooctafluorobiphenyl (from Sigma Aldrich, MO, USA), hydroxybutyrate-13C4 (Cambridge Isotope Laboratories, Inc., MA, USA), palmitic acid-d31 and decanoic acid-d19 (from Cayman Chemicals, MI, USA). Samples were then homogenized by a TissueLyzer (Qiagen, Hilden, Germany) and transferred to Eppendorf tubes (Eppendorf, Hamburg, Germany) for 30 minutes incubation on ice. Samples were centrifuged at 10000 rpm (Model: Eppendorf 5810R, Eppendorf, Germany), for 3 min at 4 °C. The upper phase of the biphasic supernatant containing the polar metabolites was transferred to a GC-MS vial and dried under a stream of nitrogen at 30 °C. The lower phase of the supernatant was transferred to a LC-MS vial for lipidomics analysis. Prior to LC-MS and GC-MS analysis, samples were stored at -80°C. 
Lipidomics (UHPLC-QTOFMS) 
Data acquisition was performed with an ultra-high-performance liquid chromatography quadrupole time-of-flight mass spectrometer (UHPLC-QTOFMS). A 1290 Infinity II LC System (Agilent Technologies, Waldbronn, Germany) was coupled to a timsTOF Pro mass spectrometer (Bruker Daltonics, Bremen, Germany). Chromatographic separations were performed on an Acquity UPLC BEH C18 column (2.1 mm × 100 mm, 1.7 µm) (Waters, Milford, MA, USA). The mobile phase was composed of (A) water (1% ammonium acetate, 0.1% formic acid) and (B) acetonitrile: isopropanol (1:1, v/v, 1% ammonium acetate and 0.1% formic acid). The mobile phase was delivered on column at a flow rate of 0.4 mL/min with the following linear gradient: from 0 to 2 min, 35-80% B; from 2 to 7 min, 80-100% B; and from 7 to 14 min, 100% B. Each run was followed by a 7 min re-equilibration period under initial conditions (35% B). The column was thermostated at 50°C, and the injection volumes were 1 μL.  All analyses were performed in both positive ion mode and negative ion mode using a VIP-HESI ion source. The scan range was 50-1000 m/z at a scan speed of 2 Hz. Quality control was performed throughout the dataset by including blanks, pooled samples, extracted standard samples and control serum samples. The lipidomics LC-MS data files were pre-processed with MetaboScape 2021b (Bruker Daltonics, Bremen, Germany), annotated with in-house library and LipidBlast (version 68, http://prime.psc.riken.jp/compms/msdial/main.html#MSP) and normalized with internal standards. The normalized lipid concentration was further normalized to the cell number of the sample. The final files were then analyzed using LIPID MAPS® (https://www.lipidmaps.org/) and MetaboAnalyst v5.0 2. Heat maps for lipidomics were performed by log10 normalization and using the Euclidean distance measure and Ward clustering method in MetaboAnalyst v5.0. 
Metabolomics (GC/TOFMS) 
The GC-MS metabolomics method was performed on a LECO Pegasus BT GC/TOFMS (LECO Corp., Michigan, USA) with a Gerstel MPS multisampler (Mülheim an der Ruhr, Germany) for on-line sample derivatization and injection to GC-MS. The dried extracts were derivatized by adding 12.5 μL of MOX reagent (2% in pyridine) and incubating at 45 °C for 60 min, followed by adding 12.5 μL of BSTFA in 1% TMCS and incubating again at 45 °C for 60 min. Then, 50 μL of 10 µg/mL 4,4′-dibromooctafluorobiphenyl in hexane (Restek, Centre County, PA, USA) was added as an injection standard. All reagents were purchased from ThermoFisher Scientific, Waltham, MA, USA, unless otherwise specified. The derivatives were separated on a Restek Rxi-5 ms column (pn:13423–6850, Restek, Centre County, PA, USA) with helium (1.2 mL·min−1) and an injector temperature of 270 °C. The temperature program was: 40 °C for 1 min, ramped at 20 °C/min to 340 °C, and held for 3 min. The column eluent was introduced into the electron ionization source, and ions were generated using a 70 eV electron beam. Mass spectra were accumulated from 50 to 750 Da at 10 Hz. The raw data files were converted to centroid mode and exported as netCDF files for data preprocessing. For data preprocessing the SMC RDA software (www.swedishmetabolomicscentre.se) was used. A list of target compounds based on mass spectra and retention index was used to obtain the peak areas of the metabolites. The peak areas were normalized to the isotope labelled internal standards. The normalized lipid concentration was further normalized to the cell number of the sample. The data were then analyzed using MetaboAnalyst v5.0. Heat maps for metabolomics data were performed by log10 normalization and using the Euclidean distance measure and Ward clustering method in MetaboAnalyst v5.0. 
Next generation sequencing of HCC cell models 
The HCC cell models under control condition, acute lipid depletion (48h), and chronic lipid depletion (30 days) were used to extract total RNA with RNeasy kit (Qiagen) and DNase treatment. The RNA integrity and quality were checked with RNA ScreenTape Assay for TapeStation 4150 (Agilent technologies). The lllumina® Stranded Total RNA Prep, Ligation with Ribo-Zero Plus (Illumina, 20040529) and IDT® for Illumina® DNA/RNA UD Indexes (Illumina, 20026121) were used to prepare libraries following the manufacturer’s instructions. The library qualities were evaluated on a D1000 DNA ScreenTape Assay for TapeStation and quantified with the Qubit dsDNA High Sensitivity kit (Life technologies). The libraries were sequenced on an Illumina NextSeq 550 (Illumina PE150 High) after pooling them in equal amounts. FastQC (http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) and Trimmomatic 0.39 3 were used to perform quality control on the FASTQ files. FastQC was repeated on the trimmed FASTQ file, and then STAR alignment 2.7.10a 4 was done on the FASTQ files. BAM files were generated by aligning reads to the Genome Reference Consortium Human Build 38 (GRCh38) human genome (Gencode, release v29). Then, the count table was generated using featureCounts 5. Differentially expressed genes were identified using DESeq2 6 with default settings. Over-represented Kyoto Encyclopedia of Genes and Genomes (KEGG) processes were identified using the Enrichr webtool 7.
Seahorse Cell Mito Stress, Glycolytic Rate tests and ATP production rates 
We used the Seahorse XF Cell Mito Stress Test (Agilent) and Seahorse XF Glycolytic Rate Assay (Agilent) to examine the mitochondrial fitness and glycolysis rate of LD-S and LD-R HCCs. The cells were plated at a confluence of 80% in Seahorse XF96 Cell culture plate 24 hours prior to the assay for efficient cell attachment. The cells were washed with Seahorse XF DMEM assay media with 1 mM pyruvate, 2 mM glutamine, and 10 mM glucose and incubated at 37°C for 45 minutes in a non-CO2 incubator. Three baseline measurements of oxygen consumption rate (OCR) and extracellular acidification rate (ECAR) were carried out. Then, the cells were sequentially exposed to the ATP synthase inhibitor oligomycin (1uM), an uncoupling agent carbonylcyanide-4-(trifluoromethoxy) phenylhydrazone (FCCP) (1 uM), electron transport chain inhibitors (Complex I inhibitor) rotenone and (the Complex III inhibitor) antimycin A (Rot/AA) (0.5 uM) and glucose analogue 2-deoxy-D-Glucose (2-DG, 50mM). For Hep3B, the cells were sequentially exposed to the ATP synthase inhibitor oligomycin (1.75 uM), an uncoupling agent carbonylcyanide-4-(trifluoromethoxy) phenylhydrazone (FCCP) (2 uM), electron transport chain inhibitors (Complex I inhibitor) rotenone and (the Complex III inhibitor) antimycin A (Rot/AA) (0.5 uM) and glucose analogue 2-deoxy-D-Glucose (2-DG, 50mM). The measurements were normalized to the cell number of each well. For the mitochondrial function, the parameters were calculated manually based on the manufacturer´s protocol from exported OCR values of the WAVE software. For the glycolysis rate, glycolytic proton efflux rate (glycoPER) was calculated based on the exported OCR, ECAR and calculated proton efflux rate (PER) values with the following formula glycoPER=PER-CCF*mitoOCR, where CO2 contribution factor (CCF) is 0.61 and mitochondrial OCR (mitoOCR) is last measurement before first injection – minimum of measurement after Rot/AA injection. For the ATP production rate, the mitochondrial ATP production was calculated with the formula mitoATP Production Rate = OCRATP*2*P/O where the pmol ATP/pmol O (P/O) is 2.75. 
RNA extraction and qRT-PCR for mRNAs
The RNeasy kit with DNase treatment (Qiagen) was used to isolate Total RNA from human cell lines following the manufacturer’s instructions. Nucleic acid contamination and quantification were assessed by absorbance measurements using SpectraMax Microplate Readers and SpectraMax i3 (Molecular devices). Gene expression levels were quantified using 4 ng RNA in a total reaction volume of 10μl following manufacturer’s guidelines with one-step Luna Universal One Step RT-qPCR kit (Bionordika). Expression levels were normalized to RPLP0. qRT-PCRs were performed using the CFX Connect Real-Time System (Bio-Rad) and associated software (v3.1). Primer sequences are included in Supplementary Table S2.
Quantitative Analysis of Amino Acid Amounts Performed by High Performance Liquid Chromatography (HPLC)
Cells were grown in either control conditions or lipid-depleted DMEM in 10 cm dishes, and then 1 mL media was kept aside for HPLC (Agilent Technologies, 1260 Infinity) analysis of the HCC-conditioned media. Amino acid separation and detection was performed through a precolumn o-phthalaldehyde (OPA) online derivatization and fluorescent detection (λex = 338 nm, 10 nm bandwidth, λem = 390 nm, 20 nm bandwidth). A gradient method with varying two different mobile phases was used for the elution of the amino acids. The mobile phases used were mobile phase A (10 mM NaH2PO4, 10 mM Na2B4O7, 0.5 mM NaN3, pH 8.2) and mobile phase B (acetonitrile 45%: methanol 45%: H2O 10% V:V:V) with a flow of 1.5 mL/min. The amino acid amounts were quantified using calibration curves of external standards of the amino acids of interest with known increasing concentration ranging from 1 μM to 1000 μM. The concentration of the amino acids was then normalized to the cell number in each plate. 
Clonogenicity
The clonogenic assay or colony formation assay is used to test for the ability of a cell to undergo “unlimited” division in vitro 8. For colony formation assay, 100 single cells were seeded in each well of a 12-well plate and incubated in normal growth media for up to 4 weeks. The final colonies were fixed by 70% ethanol and stained by crystal violet. The number of colonies and the area of each colony was analyzed by ImageJ9. 
Viability
Cell viability was determined by the WST-1 assay (Roche Diagnostics, Mannheim, Germany). Cells were seeded in a density of 4000 cells in each well of a 96-well plate and incubated in the normal growth media for 72 hours at 37°C under 5% CO2 atmosphere. After the cells being treated with various lipid depletion treatments for 72h, 10 μL of WST-1 reagent was added to each well and incubated for an additional 2 h. The absorbance was measured at 450 nm using a microplate reader (SpectraMax Microplate Reader). 
Population Doubling Time 
Population doubling time (PDT) was determined by counting cells. Cells were seeded in 96-well plates at a density of 4000 cells per well and incubated for 72h. After the cells being treated with various lipid depletion treatments for 72h, cells were trypsinized and counted using Countess II FL (Life technologies). PDT was calculated as follows: PDT=t×log2/(logNt-logN0), where (t) is the time interval between the two measurements, (Nt) is the cell number at the end of the interval, and (N0) is the cell number at the beginning of the interval 10. 
Quantitative analysis of cell area 
The IncuCyte® Live-Cell Analysis System (Essen Bioscience) was used to monitor the morphology of cells in real-time in a non-invasive manner. Then, we used ImageJ 9 to quantify the cell area of individual cells.  
Senescence Assay
The Senescence β-Galactosidase Staining Kit (Cell Signaling Technology) was used to detect senescence-associated β-galactosidase (SA-β-gal) activity. Cells were washed with PBS and fixed with 2% formaldehyde for 10 minutes at room temperature. After washing with PBS, cells were incubated overnight at 37°C in staining solution containing X-gal. The percentage of SA-β-gal-positive cells (or senescence) was determined by counting blue-stained cells under a microscope with an overlay of glycerol on the dish.
Oil Red O Staining
Single cells (1000) in 12 well plates were plated in DMEM media with 2% LD FBS, and then kept overnight for the cells to adhere. The following morning, Oil Red O staining was performed by briefly fixing cells with 10% formalin for 30 min- 1h at room temperature and then washed with distilled water. Then the cells were stained with Oil Red O solution (Sigma-Aldrich) for 15 minutes at room temperature. After washing with distilled water until the redness in plates is gone. Then, the cells were visualized under a Bright-field microscope. 
[3H]-acetate incorporation into lipids 
[3H]-acetate incorporation into lipids was performed as described before11. For pre-treatment, cells were grown in 6-well plates (n=6/group). When 80-100% confluent, the medium was removed, washed 2 times with PBS and pre-treatment medium was added. The pre-treatment medium consisted of: EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin. The cells were incubated overnight. For the assay, the pre-treatment media was removed, washed 2 times with PBS and assay medium was added. The assay medium consisted of EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin, 20 μM sodium acetate and 1 μCi/ml [3H]-acetate. The cells and media were harvested at 240 minutes, and then the plates were washed 5 times with PBS. The lipids were extracted and separated as described below to measure the radioactivity from [3H]-acetate in the lipids. The radioactivity was determined by adding scintillation liquid to the vial with the scraped bands with a Tri-Carb 3110TR liquid scintillation counter. 
[14C]-serine incorporation into lipids  
For pre-treatment, cells were grown in 6-well plates (n=5/group). When 80-100% confluent, the medium was removed, washed 2 times with PBS and pre-treatment medium was added. The pre-treatment medium consisted of: EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin. The cells were incubated overnight. For the assay, the pre-treatment media was removed, washed 2 times with PBS and assay medium was added. The assay medium consisted of EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin, and 1 μCi/ml [14C]-serine. At 240 minutes, cells and media were collected, and plates were washed 5 times with PBS. To quantify the radioactivity incorporated from [14C]-serine into lipids, lipids were extracted and separated as described above. The radioactivity was determined by adding scintillation liquid to the vial with the scraped bands with a Tri-Carb 3110TR liquid scintillation counter.
[14C]-serine uptake by cells 
For pre-treatment, cells were grown in 12-well plates (n=5/group). When 80-100% confluent, the medium was removed, washed 2 times with PBS and pre-treatment medium was added. The pre-treatment medium consisted of EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin. The cells were incubated overnight. For the assay, the pre-treatment media was removed, washed 2 times with PBS and assay medium was added. The assay medium consisted of EMEM, 4.5 g/l glucose, 0.5% (w/v) fatty acid (FA) free bovine serum albumin (BSA), 1% (v/v) glutamine 200 mM, 1% (v/v) penicillin/streptomycin, 100 nM insulin, and 0.5 μCi/ml [14C]-serine. At 12 minutes, cells and media were collected. The samples were transferred into a vial containing scintillation liquid to determine the radioactivity with a Tri-Carb 3110TR liquid scintillation counter.
Immunoblotting 
For protein expression analysis, cells were lysed for 10 min on ice in RIPA lysis buffer and centrifuged for 30 min at max speed at 4°C. The proteins were separated using precast NuPAGETM 4-12% Bis-Tris protein gels with NuPAGETM MOPS SDS Running buffer (Life Technologies) at 130V for 1.5h. The proteins were transferred onto an activated Immobilon-P membrane (Millipore) with methanol supplemented transfer buffer at 400mA for 1h45min. After ponceau staining, the membrane was blocked in 5% milk in TBS/0.1% Tween for 2 hours at room temperature. Subsequently, the membrane was incubated overnight at 4ºC with primary antibodies against Caspase 3 (Santa Cruz, sc-7148, 1:1000 dilution), Caspase 9 (Santa Cruz, sc-7885, 1:1000 dilution), LPCAT2 (Abcam, ab224244, 1:1000 dilution), MAT1A (Abcam, ab174687, 1:1000 dilution) and vinculin (Santa Cruz, sc-73614, 1:5000 dilution). After washing the membrane three times with TBS/0.1% Tween, the corresponding secondary antibody (Anti-Rabbit (PI-1000), Anti-Mouse (PI-2000) Peroxidase, Vector Laboratories, 1:2000 dilution) was incubated for 1 hour at room temperature. After washing the membrane three times with TBS/0.1% Tween and one additional step with TBS, the membrane was developed by ECL Western blotting reagent (GE Healthcare) and detected by ChemiDocTM Imaging System (BioRad).
Absolute Lipid Quantification via TLC 
For sample preparation, cells were grown in 100 mm dishes (n=6/group). When 80-100% confluent, cells were washed with PBS and detached via trypsin. The cells were then counted. The cells were then centrifuged at 1500 rpm for 5 minutes at 4°C and the supernatant was discarded. The cell pellets were stored at -20°C before proceeding any further. Lipids were extracted following the Folch method as described previously 12. In short, samples were thoroughly mixed with a chloroform:methanol:HCl (2:1:0.0075) solution, centrifuged (1500xg, 10 minutes at 4ºC) and the lower, nonpolar phase was extracted. The process was repeated with the upper, polar phase. The extracted phase was washed with 0.88% (w/v) KCl, and dried with a Savant SC250EXP SpeedVac vacuum concentrator.
Then, lipids were separated by thin layer chromatography (TLC) as described previously13. In short, lipid extracts were resuspended in toluene and applied into silica gel coated plates, pre-treated with EDTA-Na2. A ladder consisting of a mixture of lipids at known concentrations was applied to each plate for a quantitative analysis. Then, different organic solvent mixtures were subsequently applied to the plates as mobile phases to separate the lipid species (Ruiz JI and Ochoa B, J Lipid Res 1997). Finally, the plates were stained with a 10% CuSO4 (v/v in 8% H3PO4) solution, digitalized with a ChemiDoc MP imaging system (Bio-Rad laboratories) and quantified with Image Lab software (v6.0.1, Bio-Rad Laboratories). Results were normalized per million cells.
Extracellular L-lactic acid measurement
The extracellular L-lactic acid concentrations were measured in the supernatant of 10 cm dishes after 48 hours of cell seeding in a 10 cm dish. Lactate levels in the media were measured by absorbance at 340nm with L-Lactic Acid assay kit (Megazyme) following manufacturer´s protocol. The measurements were subsequently normalized to the cell number quantified by Countess II FL (Life technologies).
Extracellular glucose measurement 
Glucose levels were measured using the Glucose Assay Kit (Sigma Aldrich, catalog number MAK263) according to the manufacturer’s instructions. For 48 hours, cells were grown in DMEM media. The media was collected and centrifuged at 10,000 x g for 5 minutes to remove any debris. The supernatant was then used for glucose measurement. The assay was performed by adding the glucose assay reagent to the sample and incubating it at room temperature for 30 minutes. The absorbance was measured at 570 nm using a microplate reader. Glucose concentrations were calculated using a standard curve generated with known concentrations of glucose.
Extracellular pyruvate measurement
Pyruvate levels were measured using the Pyruvate Assay Kit (Sigma Aldrich, catalog number MAK332) according to the manufacturer’s instructions. For 48 hours, cells were grown in DMEM media. The media was collected and centrifuged at 10,000 x g for 5 minutes to remove any debris. The supernatant was then used for pyruvate measurement. The assay was performed by adding the pyruvate assay reagent to the sample and incubating it at room temperature for 30 minutes. The absorbance was measured at 570 nm using a microplate reader. Pyruvate concentrations were calculated using a standard curve generated with known concentrations of pyruvate.
Extracellular acetate measurement 
Acetate levels were measured using the Acetate Colorimetric Assay Kit (Sigma Aldrich, catalog number MAK086) according to the manufacturer’s instructions. For 48 hours, cells were grown in DMEM media. The media was collected and centrifuged at 10,000 x g for 5 minutes to remove any debris. The supernatant was then used for acetate measurement. The assay was performed by adding the acetate assay buffer and enzyme mix to the sample and incubating it at room temperature for 30 minutes. The absorbance was measured at 450 nm using a microplate reader. Acetate concentrations were calculated using a standard curve generated with known concentrations of acetate.
Patient transcriptome, metabolomics, lipidomics, and clinical data acquisition
Patient cohorts used are publicly available and open access datasets. The TIGER-LC14 Affymetrix files were downloaded from the NCBI Gene Expression Omnibus (GEO) (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE76297). The data were Robust Multichip Average (RMA) normalized and probes were collapsed by gene using median expression. The metabolomics file was downloaded from the supplementary tables of the TIGER-LC paper. The TCGA15 datasets were downloaded using the cBioPortal database (https://www.cbioportal.org/). The HBV-HCC dataset16 was downloaded from Gene Expression Omnibus (accession number GSE124535). We chose the TCGA-LIHC cohort for validating the subtypes and the 150-gene signature as well as for finding potential drug targets. For information about the MASLD-HCC cohort17, including the transcriptomic, metabolomic, clinical and biochemical characteristics. To better understand the potential mechanisms underlying LD-S and LD-R groups, we conducted gene set enrichment analysis (GSEA) using gene sets of sensitive and resistant genes. The threshold value for significance was set at a normalized enrichment score (NES) greater than 1 and a nominal (NOM) p value less than 0.05. 
Inference of Metabolic Reaction Activity Score from TCGA-LIHC RNA-Seq data 
We adapted the METAFlux computational framework developed by Huang et al.18 to infer Metabolic Reaction Activity Score (MRAS) from RNA-Seq data of the TCGA-Liver Hepatocellular Carcinoma (TCGA-LIHC) dataset. METAFlux stands for METAbolic Flux balance analysis, a method that enables the computation of MRAS for individual metabolic reactions by leveraging their associated gene expression levels. This metric, MRAS, offers a quantitative representation of the activity level for each reaction within the metabolic network. This quantification is pivotal, as it lays the groundwork for our subsequent in-depth analyses of the metabolic landscape of the TCGA-LIHC data, on which there is no metabolomics data available. 
Stable isotope labelling of intracellular metabolites through U-13C-labeled serine 
HCC cells in the control, 48 hours LD and 30 days LD conditions (n=5/group) were subjected to a 16-hour incubation with 13C-labeled serine (Cambridge Isotope Laboratories, Inc., CLM-1574-H-0.1). Unlabeled cells were used as individual controls for each treatment. Post-incubation, each sample underwent a meticulous extraction process. Initially, cells were washed gently twice using 1 ml of PBS, after which PBS was thoroughly removed by suction to avoid damage to analytical equipment. This was immediately followed by the addition of 500 µl of ice-cold 90% methanol, necessitating prompt execution of subsequent steps for effective metabolite extraction. If necessary, cells were detached from the well bottoms using a cell scraper. The resulting cell suspension was then transferred to properly labeled Eppendorf tubes. These samples were stored at -80°C, providing a convenient stopping point in the procedure. Concurrently, cell counts were performed on an additional plate for normalization, with all details recorded in the laboratory notebook. The next day, the samples underwent three freeze-thaw cycles, involving snap-freezing in liquid nitrogen and subsequent thawing at 4°C, followed by vortexing. Protein precipitation was facilitated by incubating the suspension at 4°C for one hour. The samples were then centrifuged at 10,000 rpm for 10 minutes at 4°C. The supernatant obtained was stored at -80°C until ready for analysis.
The samples were tested for isotopic labeling using two separate runs, one underivatized and one where the samples were derivatized for improved sensitivity of amino acids using a commercial kit. Both were separated and analyzed using an ultrahigh-performance liquid chromatography (UHPLC) system (Agilent 1290 Infinity II) connected to a Bruker Impact ii quadrupole time-of-flight mass spectrometer (QTOF-MS) (Bruker, Bremen, Germany).
For the amino acid derivatization, 100 µL of the methanolic extracts of the samples were aliquoted into HPLC vials. To each sample, 20 µL of a 10 mg/L norvaline solution was added as an internal standard. The samples were dried under an N2-evaporator for at least 30 minutes until dry with a flow rate of 12 L/min at room temperature. Then, the samples were derivatized using the AccQ-Tag derivatization kit (Waters, Milford, MA) according to the manufacturer’s instruction. First, 70 µL of the borate buffer provided by the kit were added and the mix vortexed for several seconds. Next, 20 µL of the AccQ-Tag solution were added and the mix vortexed for 10 seconds. The mix was incubated for 30 minutes at room temperature, followed by 10 minutes at 55 °C using a heating block. 
During the chromatography, 1 µL of the samples was injected and separated using an ACQUITY UPLC® BEH C18 1.7 µm column (2.1 * 100 mm) (Waters) with a mobile phase consisting of two solvents, A: water (Thermo Fisher Scientific) with 0.1% formic acid (Thermo Fisher Scientific) and B: acetonitrile (Thermo Fisher Scientific) with 0.1% formic acid. The samples were kept at 6 °C in the autosampler and the column temperature was maintained at 55 °C. The mobile phase was supplied with a flow rate of 0.5 mL/min with the following gradient, expressed in % of solvent B: 0.00 min to 0.54 min 0.10 % B, 0.54 min to 3.50 min increase to 9.10 % B, 3.50 min to 7.00 min to 17.00 min % B, 7.00 min to 8.00 min to 19.70 % B, 8.00 min to 8.50 min maintain 19.70 % B, 8.50 min to 9.00 min to 21.20 % B, 9.00 min to 10.00 min to 59.60 % B, 10.00 min to 11.00 min to 95.00 % B, 11.00 min to 11.50 min maintain at 95.00 % B, 11.50 min to 12.00 min drop to 0.10 % B, 12.00 min to 16.00 min maintain at 0.10 %.
Metabolites with a mass to charge ration (m/z) from 50 to 1000 were detected at a spectra rate of 4 Hz in positive mode. Metabolites were ionized in an ESI source, the end plate offset voltage was to 500 V, the capillary voltage to 4500 V a 2.0 bar nebulizer pressure. The drying gas was applied at a flow rate of 8.0 L/min at 220 °C.
For the reverse phase analysis, 200 µL of the methanolic extracts were aliquoted into HPLC vials. The samples were dried under an N2-evaporator for at least 30 minutes until dry with a flow rate of 12 L/min at room temperature. The samples were resuspended in 50 µL 50 % methanol. An ACQUITY UPLC® HSS T3 1.8 µm column (2.1 * 100 mm) (Waters) was used for the chromatography, where 2 µL of the samples were injected, and the separation performed using two solvents, A: water (Thermo Fisher Scientific) with 0.1% formic acid (Thermo Fisher Scientific) and B: 3 parts of acetonitrile (Thermo Fisher Scientific) and 1 part of isopropanol (Thermo Fisher Scientific) with 0.1% formic acid. The samples were kept at 6 °C in the autosampler and the column temperature was maintained at 40 °C. The mobile phase was supplied with a flow rate of 0.4 mL/min with the following gradient, expressed in % of solvent B: 0.00 min to 0.50 min 3.00 % B, 0.50 min to 9.50 min increase to 97.00 % B, 9.50 min to 12.00 min maintain at 97.00 % B, 12.00 min to 12.50 min decrease to 3.00 % B, 12.50 min to 14.00 min maintain at 3.00 % B. The same mass spectrometry method as described above was used for detection.
The data of the amino acid derivatized run was processed using MZmine 3 19 and the data of the reverse phase run using TASQ (Bruker) based on in house libraries. The data was corrected for natural abundance of carbon 13 using IsoCor 20 and processed and analyzed using custom Python scripts.
Lipid-response signature validation in patient datasets 
To investigate if the metabolic vulnerabilities presented by the 150-gene lipid response signature has clinical implications, we sought to determine if it discriminates HCC patients by performing k-means clustering and gene set enrichment analysis (GSEA) to assess the correlation of LD-S and LD-R clusters within several data sets. The datasets used were the TCGA-LIHC (https://www.cancer.gov/tcga), TIGER-LC 14, HBV-HCC 16 and MASLD-HCC 17 cohorts.
Single cell RNA-seq data collection and processing 
In our single-cell (sc)RNA sequencing analysis, we employed the datasets GSE11227121, GSE14961415, GSE15153022, GSE16663523, and GSE12544924. Cell type annotations within these datasets were determined, based on known liver cell type markers (Supplementary Figure S6A-D) and integrated and processed with Seurat R package functions (Supplementary Figure S6E). For a more in-depth analysis, we further annotated T cells and Macrophages/Dendritic Cells (DC) clusters into more detailed subtypes, with macrophage markers informed by findings from the GSE13610325 study. 
For such sub-clustering cells of specific cell type were subtracted, 1000 most variable features on seurat integrated assay were selected for PCA and harmonization was performed on 15 (T cells) and 14 (Macrophages/DC) PCA components with Harmony algorithm excluding variance associated with dataset and sample identifiers. Additional parameters involve resolution set to 0.5 and harmonization parameters modified to lambda = c(0.5, 1), theta = c(3, 2) , sigma = 0.07  in Macrophages/DC  and lambda = c(0.5, 1), theta = c(2, 3) , sigma = 0.07  in T cells.
To estimate the sensitivity and resistance signatures derived from differential expression analysis we applied Seurat AddModuleScore function. To ensure robust analysis, only samples containing over 100 hepatocyte-like (HPC-like) cells, which include both hepatocytes and malignant cells, were considered for further investigation. For each HPC-like cell, a resistance score was assigned, with the threshold being set at the 75th percentile of the distribution of these scores across all HPC-like cells. We then calculated the proportion of HPC-like cells in each sample that exceeded this resistance score threshold for each cell type to total amount of cell in the sample, as well as each Macrophages/DC subset to all Macrophages/DC cells number. A same approach was adopted for the sensitivity signature scores. The natural log of ratio between Resistance score and Sensitivity score was calculated and referred on plots as ‘log_ratio_RS’. This sensitivity estimation per sample fr_abovetrsen and resistance estimation fr_abovetrres, as well as their ln ratio log_ratio_RS was used in further analysis to compare to cell types fractions. Linear regression model was used to assess the association between resistance and sensitivity scores to cell type abundances in tumor and healthy samples.
Statistical Analysis
All the statistical analyses were performed using GraphPad Prism latest version. Descriptive statistics such as mean, standard deviation (SD), range and 95% confidence interval were used to analyze the data. The normality of the data was tested using the Shapiro-Wilk test. For comparisons between two groups, either the parametric unpaired Student’s t-test or the non-parametric Mann-Whitney test were used. Outlier analysis was done where applicable using ROUT’s method. For comparisons between more than two groups, either one-way analysis of variance (ANOVA) or the Kruskal-Wallis test were used. The level of significance was set at p < 0.05. Heat maps, volcano plots, Partial Least Squares Discriminant Analysis (PLS-DA) and enrichment pathways of metabolites were generated using Metaboanalyst 5.0. The heat maps were generated using log10 normalized data (TPM from RNA-Seq or AU from metabolomics and lipidomics) and using the Euclidean distance measure and Ward clustering method. 

Supplementary Figure Legends
Figure S1. Further phenotypes of how acute lipid depletion induces LD-R and LD-S phenotypes in HCC. – Normality was checked by Shapiro-Wilk test. (ns - P > 0.05; * - P ≤ 0.05; ** - P ≤ 0.01; *** - P ≤ 0.001; **** - P ≤ 0.0001). Outliers were removed using the ROUT method with Q=1% criterion.
(A) Bar graph showing number of colonies in all HCC cell lines. Data are presented as mean ± 95% SEM from n=3 independent experiments. 
(B) Bar graph showing area of colonies in all HCC cell lines. Data are presented as mean ± 95% SEM from n=3 independent experiments.
(C) Bar graph showing viability in all HCC cell lines. Data are presented as mean ± 95% SEM from n=3 independent experiments.
(D) Bar graph showing population doubling time in all HCC cell lines. Data are presented as mean ± 95% SEM from n=3 independent experiments.
(E) Bar graph showing senescence in all HCC cell lines. Data are presented as mean ± 95% SEM from n=3 independent experiments.
(F) Combined scatter plot of the average ranks of the number of colonies, area of colonies, viability, PDT and senescence assays in the HCC cell lines at acute lipid depleted conditions compared to control.
(G) Immunoblotting of the Caspases 3 and 9 in the HCC cell lines control and acute lipid depleted conditions.
(H) Representation of clonogenicity assay in HCC cell lines in control and acute lipid depleted conditions.
(I) Representation of senescence assay in HCC cell lines in control and acute lipid depleted conditions. Blueish tinges in the cells indicate senescence.
(J) Morphology of the HCC cells in control and acute lipid depleted conditions.

Figure S2. Acute lipid depletion changes the LD-R and LD-S HCCs at transcriptomic, metabolic, and lipidomic levels. Normality was checked by Shapiro-Wilk test. (ns - P > 0.05; * - P ≤ 0.05; ** - P ≤ 0.01; *** - P ≤ 0.001; **** - P ≤ 0.0001). Outliers were removed using the ROUT method with Q=1% criterion.
(A) DG quantification in LD-S and LD-R HCCs at control and acute lipid depleted conditions; mean ± 95% CI from n>=3 independent experiments. 
[bookmark: OLE_LINK13](B) [3H]-acetate incorporation into neutral lipids in LD-S and LD-R HCCs at control and acute lipid depleted conditions; mean ± 95% CI from n>=3 independent experiments.
(C) qPCR data of PCYT1B expression levels in LD-S and LD-S HCC controls and acute lipid depleted conditions. The error bars indicate 95% of Confidence Interval (CI); n>=3 independent experiments.
(D) qPCR data of PCYT2 expression levels in LD-S and LD-S HCC controls and acute lipid depleted conditions. The error bars indicate 95% of Confidence Interval (CI); n>=3 independent experiments.
(E) XFP ATP rate index of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(F) Basal respiration of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(G) Maximal respiration of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(H) ATP production of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(I) Spare respiratory capacity of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(J) Basal PER of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(K) mitoOCR/glycoPER (basal) of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(L) mitoATP of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.
(M) Total ATP production of LD-R and LD-S HCCs at control and acute lipid depleted conditions. The error bars indicate standard deviation (SD); n=3 independent experiments.

Figure S3. Lipid-depletion resistant (LD-R) HCCs undergo further metabolic reprogramming on chronic lipid depletion. Normality was checked by Shapiro-Wilk test. (ns - P > 0.05; * - P ≤ 0.05; ** - P ≤ 0.01; *** - P ≤ 0.001; **** - P ≤ 0.0001). Outliers were removed using the ROUT method with Q=1% criterion.
(A) Non-mitochondrial respiration of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments
(B) Basal respiration of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(C) Maximal respiration of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(D) Proton leak of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(E) ATP production of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(F) Basal glycolysis of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(G) Basal PER of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(H) Basal PER from glycolysis of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(I) Compensatory glycolysis of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(J) mitoOCR/glycoPER (basal) of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(K) Post 2-DG acidification of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(L) MitoATP of LD-R HCCs at control and chronic lipid depleted conditions, mean ±SD from n>=3 independent experiments.
(M) GlycoATP of of LD-R HCCs at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(N)  Total ATP production of LD-R HCCs at control and chronic lipid depleted conditions, mean ±SD from n>=3 independent experiments.
(O) XFP ATP Rate index of LD-R HCCs at control and chronic lipid depleted conditions, mean ±SD from n>=3 independent experiments.
Figure S4. The differences between the LD-R HCCs and LD-S HCCs are inherent. Normality was checked by Shapiro-Wilk test. (ns - P > 0.05; * - P ≤ 0.05; ** - P ≤ 0.01; *** - P ≤ 0.001; **** - P ≤ 0.0001). Outliers were removed using the ROUT method with Q=1% criterion.
(A) Intracellular glucose content in LD-S and LD-R HCCs controls; mean ± SD from n=3 independent experiments.
[bookmark: OLE_LINK1](B) Glutamate utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(C) Aspartate utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(D) Glutamine utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(E) Alanine utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(F) Valine utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(G) Isoleucine utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(H) Leucine utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(I) Acetate utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(J) Glucose utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(K) Pyruvate utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(L) Lactate utilization measured in HCC-conditioned (HCC-CM)/unconditioned media (UN-CM) via HPLC in LD-R HCC cells at control and chronic lipid depleted conditions, mean ± SD from n>=3 independent experiments.
(M) Intracellular serine content in LD-S and LD-R HCCs controls; mean ± SD from n=3 independent experiments.
(N) Intracellular glycine content in LD-S and LD-R HCCs controls; mean ± SD from n=3 independent experiments.

Figure S5. The clinical relevance of LD-R HCCs and LD-S HCCs. Normality was checked by Shapiro-Wilk test. (ns - P > 0.05; * - P ≤ 0.05; ** - P ≤ 0.01; *** - P ≤ 0.001; **** - P ≤ 0.0001). Outliers were removed using the ROUT method with Q=1% criterion.
(A) GSEA association of the curative 150-gene lipid-response signature with the TCGA-LIHC, TIGER-LC, HBV-HCC and MASLD-HCC patient cohorts.
(B)  Scatter plot of the enriched pathways from metabolites in the LD-S HCC cluster in MASLD-HCC. Visualization is a scatter plot, Enrichment method is Hypergeometric test, Topology analysis is Relativeness between centrality and the reference metabolome is Homo sapiens KEGG.
(C) Scatter plot of the enriched pathways from metabolites in the LD-R HCC cluster in MASLD-HCC. Visualization is a scatter plot, Enrichment method is Hypergeometric test, Topology analysis is Relativeness between centrality and the reference metabolome is Homo sapiens KEGG. 

Figure S6. Cellular profiling in HCC using single cell RNA sequencing.
(A) Clusters annotation. Displays the distribution of cell clusters annotated by type within non-harmonized datasets, highlighting the innate grouping of various cell types—including endothelial cells, T cells, B cells, hepatocytes, and more—based on gene expression profiles. Each cluster is color-coded to represent a specific cell type, illustrating the diversity within the cellular environment.
(B) Type annotation. Categorizes cells according to the sample origin, with distinct coloration for lymphoid tissue, normal tissue, portal vein tumor thrombosis, and tumor tissue. This plot emphasizes the gene expression differences between healthy and disease states, as well as among various pathological conditions.
(C) Integrates multiple datasets into a single analysis, with cells from each dataset identified by unique colors corresponding to their GEO accession numbers. This integration highlights the consistency of cell-type distributions across studies and reveals any dataset-specific patterns or potential batch effects. 
(D) UMAP Visualization of Selected Representative Cell Markers. UMAP plots demonstrating the expression of selected representative markers used for cell type annotation in our data. Each plot corresponds to a unique cell marker, depicted in a colorimetric scale where yellow-orange indicate higher expression levels and blue indicate lower levels of the marker. 
(E) Macrophage and Dendritic Cell (DC) Annotation in UMAP. This figure presents the annotation of macrophage and DC clusters as visualized in a UMAP plot. It depicts the expression profiles of markers specific to these cell types, using Feature plots and Dot plots to elucidate the expression patterns within the identified clusters.
(F) T Cell Cluster Annotation in UMAP. This figure illustrates the spatial distribution and annotation of T cell clusters in the UMAP plot. It includes the visualization of selected markers associated with T cell clusters, presented through both Feature plots and Dot plots, to highlight the distinctive expression patterns of key T cell markers.
(G) Combined UMAP Projection of Macrophage/DC and T cell Annotations. This figure integrates the annotations of both macrophage/DC and T cell clusters. 
(H) Two-Dimensional Distribution of Sensitivity to Resistance Signature Scores across Samples. This scatter plot matrix displays the distribution of sensitivity and resistance signature scores in n=35 samples, each with over 100 cells categorized as HPC-like. Each panel corresponds to an individual sample, plotted with resistance signature scores on the x-axis and sensitivity signature scores on the y-axis.
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Supplementary Table S1: Origin and specification of cell line models.
	


	Name
	HepG2  
	Hep3B 
	Huh-7 
	SNU-387 
	HLF 
	HLE 
	HCC9 
	HCC31 

	Histology
	Hepatoblastoma 
	HCC
	HCC
	Grade IV/V, pleomorphic hepatocellular carcinoma
	HCC
	HCC
	HCC
	HCC

	Ethnicity 
	Caucasian
	African 
	Japanese
	Korean 
	Japanese
	Japanese
	 Caucasian
	 Caucasian

	Age
	15
	8
	57
	41
	68
	68
	 
	 

	Gender
	Male
	Male
	Male
	Female
	Male
	Male
	Female
	Male

	Morphology
	Epithelial-like
	Epithelial
	Epithelial
	Epithelial 
	Fibroblast-like
	Epithelial-like
	-
	-

	In vivo tumorigenic potential 
	No
	Yes
	-
	-
	-
	-
	Yes
	Yes

	Viral Origin
	No
	Yes, HBV
	Yes, HCV
	Yes, HBV
	No
	No 
	No
	No 

	Citation
	Hep G2 [HEPG2] (ATCC HB-8065)
	Hep 3B2.1-7 (RRID:CVCL_0326)
	Huh-7 (RRID:CVCL_0336)
	SNU-387 (RRID:CVCL_0250)
	26; RRID:CVCL_2947
	RRID:CVCL_1281
	-
	-

	Supplier/Origin
	Established cell line
	Established cell line
	Established cell line
	Established cell line
	Established cell line
	Established cell line
	27, Jens U. Marquardt, Universitatsklinikum Schleswig-Holstein (UKSH), Germany
	27, Jens U. Marquardt, Universitatsklinikum Schleswig-Holstein (UKSH), Germany

	Major Mutations
	p53 28, TERT promoter 29, β-catenin 30 , and histone macroH2A1 31  genes
	HGNC , AXIN1, RB1 (https://www.cellosaurus.org/CVCL_0326) 
	HGNC  32, TERT 32, KDR  33 , POLD3 34 , TP53 35  
	HGNC, NRAS, TERT, TP53 (https://www.cellosaurus.org/CVCL_0250) 
	HGNC 32 , TERT 32  , TP53 35
	HGNC, TERT, TP53 (https://www.cellosaurus.org/CVCL_1281) 
	KDR, FGFR
	KDR, FGFR

	Tumour grading
	-
	-
	-
	-
	-
	-
	G2-G3
	G1

	Year of creation
	1979
	-
	1984
	-
	1975
	1975
	2018
	2018



Supplementary Table S2: Primer sequences.
	

	Name
	Sequence (5´-3´)
	Species 

	ACACA_FWD
	GCACCTGCTACTATTGCTACTC
	Human

	ACACA_REV
	CAGTCCCAGCACTCACATAAC
	Human

	LPCAT1_FWD
	GACAGACAGGGATGGAGTAAAC
	Human

	LPCAT1_REV
	CTAAGTCGCCACGAAGAGAAA
	Human

	LPCAT2_FWD
	CCTCCTCAGATACCCAAACAAG
	Human

	LPCAT2_REV
	GTGAAGAGCTGGCAGAAAGTA
	Human

	PEMT_FWD
	CAATCCGCTCTACTGGAATGT
	Human

	PEMT_REV
	CCTTGAGGATCCCGAAGTAATC
	Human

	PCYT1B_FWD
	GGGCACTTTGTCAAGCTTATTC
	Human

	PCYT1B_REV
	CCTTAACTCTCCCTGCTCATTT
	Human

	PCYT2_FWD
	GGGACACCTATGAGGAAGTAAAG
	Human

	PCYT2_REV
	GACCTCCTGGTCAAAGTGTAAG
	Human

	MAT1A_FWD
	GGCCTGAGGTTACTGGAAATTA
	Human

	MAT1A_REV
	CCTGTGGTTCTGTCTTCACTT
	Human






Supplementary Table S3: Absolute lipid quantification of lipid classes in LD-S and LD-R HCCs (FCs)
	

	
	LD-R CTRL
	LD-R 48H LD
	LD-S CTRL
	LD-S 48H LD

	CE
	1
	1.25709493
	1
	1.066240318

	Chol
	1
	1.358046048
	1
	0.852568381

	DG
	1
	1.280115049
	1
	0.534950776

	TG
	1
	1.132598448
	1
	1.151611868

	PC
	1
	1.609724579
	1
	0.868883461

	SM
	1
	0.860657773
	1
	0.892067286

	PE
	1
	1.469830151
	1
	0.990813064

	PI
	1
	1.804215104
	1
	0.960530759

	PS
	1
	0.684716829
	1
	0.791169817




Supplementary Table S4: Differentially expressed genes for LD-R and LD-S HCC tumor models between control and acute lipid depletion.
	

	Type
	HUGO SYMBOL
	logFC
	logCPM
	LR
	PValue
	FDR

	LD-R HCC
	OASL
	1.320541
	1.001913
	72.197
	1.95E-17
	3.15E-13

	LD-R HCC
	IRAK2
	1.140274
	2.058448
	71.08904
	3.41E-17
	3.15E-13

	LD-R HCC
	ICAM1
	1.064165
	2.524075
	70.10414
	5.63E-17
	3.46E-13

	LD-R HCC
	CP
	1.504769
	1.895066
	63.92968
	1.29E-15
	5.95E-12

	LD-R HCC
	VNN1
	1.565535
	1.163149
	62.61782
	2.51E-15
	9.27E-12

	LD-R HCC
	CXCL8
	1.467434
	0.818863
	53.7556
	2.27E-13
	6.99E-10

	LD-R HCC
	NFKBIA
	0.736604
	2.659765
	39.99796
	2.54E-10
	6.71E-07

	LD-R HCC
	IFIT3
	0.835598
	1.478576
	38.35728
	5.89E-10
	1.36E-06

	LD-R HCC
	CFB
	1.404653
	0.135387
	37.62948
	8.55E-10
	1.76E-06

	LD-R HCC
	CXCL1
	1.130566
	1.128983
	36.13698
	1.84E-09
	3.40E-06

	LD-R HCC
	ALDH1A1
	-0.75315
	2.655091
	31.49159
	2.00E-08
	3.36E-05

	LD-R HCC
	TGM2
	0.607648
	2.708459
	30.95322
	2.64E-08
	4.07E-05

	LD-R HCC
	IFIT1
	0.862178
	0.721099
	30.16817
	3.96E-08
	5.63E-05

	LD-R HCC
	CXCL2
	0.854435
	0.644949
	29.78308
	4.83E-08
	6.37E-05

	LD-R HCC
	SERPINE2
	0.557689
	3.207503
	27.35355
	1.69E-07
	0.000209

	LD-R HCC
	TNFSF10
	0.962856
	1.624491
	27.14039
	1.89E-07
	0.000218

	LD-R HCC
	MMP1
	0.923683
	2.941686
	26.59417
	2.51E-07
	0.000273

	LD-R HCC
	IFIT2
	0.963668
	1.156794
	26.2093
	3.06E-07
	0.000312

	LD-R HCC
	PMAIP1
	0.739618
	1.587425
	26.1163
	3.21E-07
	0.000312

	LD-R HCC
	AKR1B1
	0.898523
	1.695683
	25.43445
	4.58E-07
	0.000423

	LD-R HCC
	PTX3
	0.961673
	-0.34421
	25.21829
	5.12E-07
	0.000433

	LD-R HCC
	CCL5
	1.087441
	-0.92399
	25.2031
	5.16E-07
	0.000433

	LD-R HCC
	CSF1
	0.693395
	4.227741
	25.0882
	5.48E-07
	0.00044

	LD-R HCC
	DDIT4
	0.599217
	3.14378
	24.80925
	6.33E-07
	0.000487

	LD-R HCC
	BIRC3
	0.663821
	3.753009
	22.22273
	2.43E-06
	0.001793

	LD-R HCC
	VCAM1
	0.771398
	2.843194
	21.82657
	2.98E-06
	0.00212

	LD-R HCC
	VEGFC
	0.73475
	0.529739
	21.12533
	4.30E-06
	0.002943

	LD-R HCC
	IGFBP3
	-0.6787
	3.387777
	20.82448
	5.03E-06
	0.00332

	LD-R HCC
	CLDN2
	0.805446
	1.808987
	20.69909
	5.37E-06
	0.003422

	LD-R HCC
	RELB
	0.589516
	0.839901
	20.41006
	6.25E-06
	0.003848

	LD-R HCC
	C1R
	0.724685
	1.530623
	19.92596
	8.05E-06
	0.004796

	LD-R HCC
	SYT13
	1.031999
	-0.78057
	19.6175
	9.46E-06
	0.00546

	LD-R HCC
	TMEM158
	0.705448
	1.991147
	19.42884
	1.04E-05
	0.005727

	LD-R HCC
	EPPK1
	-0.65041
	2.614159
	19.41021
	1.05E-05
	0.005727

	LD-R HCC
	BAAT
	-0.85178
	1.479462
	19.21952
	1.17E-05
	0.006123

	LD-R HCC
	CPM
	0.574911
	0.7202
	19.17349
	1.19E-05
	0.006123

	LD-R HCC
	PLAUR
	0.527171
	1.636598
	18.73267
	1.50E-05
	0.007506

	LD-R HCC
	KCNB1
	-0.73609
	0.239707
	18.54236
	1.66E-05
	0.008076

	LD-R HCC
	MEGF6
	-0.64008
	0.306419
	18.25792
	1.93E-05
	0.009136

	LD-R HCC
	IL1B
	1.20488
	-2.0361
	18.01724
	2.19E-05
	0.010107

	LD-R HCC
	DDX60
	0.821347
	1.928047
	17.96835
	2.25E-05
	0.010117

	LD-R HCC
	TXNIP
	0.577146
	1.727816
	17.65896
	2.64E-05
	0.01162

	LD-R HCC
	ABCG1
	3.034601
	-3.92624
	17.58091
	2.75E-05
	0.011825

	LD-R HCC
	RNU5B-1
	1.085939
	-1.82992
	17.34213
	3.12E-05
	0.013103

	LD-R HCC
	LUCAT1
	0.726265
	-0.68272
	16.98668
	3.76E-05
	0.015449

	LD-R HCC
	UNC5B
	0.965748
	0.124903
	16.8271
	4.09E-05
	0.016438

	LD-R HCC
	CX3CL1
	0.936757
	0.192757
	16.71716
	4.34E-05
	0.017048

	LD-R HCC
	NT5E
	0.485982
	3.360241
	16.47846
	4.92E-05
	0.018882

	LD-R HCC
	IFI44L
	0.81733
	-0.12006
	16.44435
	5.01E-05
	0.018882

	LD-R HCC
	NFKB2
	0.430136
	2.862996
	16.24183
	5.57E-05
	0.020592

	LD-R HCC
	SAMD9L
	0.591133
	1.67597
	15.99522
	6.35E-05
	0.022995

	LD-R HCC
	SCN9A
	-0.51375
	2.544425
	15.68686
	7.47E-05
	0.026156

	LD-R HCC
	CCDC80
	-0.44625
	3.664986
	15.67873
	7.51E-05
	0.026156

	LD-R HCC
	SLFN5
	0.413546
	2.608814
	15.44093
	8.51E-05
	0.029113

	LD-R HCC
	SNORD3A
	0.516976
	0.705318
	15.27065
	9.32E-05
	0.0305

	LD-R HCC
	RAET1K
	2.058045
	-4.16859
	15.25009
	9.42E-05
	0.0305

	LD-R HCC
	ADAMTS1
	-0.60216
	0.65739
	15.23296
	9.50E-05
	0.0305

	LD-R HCC
	ISG15
	0.764973
	0.633378
	15.21795
	9.58E-05
	0.0305

	LD-R HCC
	CPA4
	-0.49729
	2.437867
	15.03033
	0.000106
	0.032617

	LD-R HCC
	COL18A1-AS1
	-1.13845
	-1.91977
	15.02727
	0.000106
	0.032617

	LD-R HCC
	CCL2
	0.519578
	4.067437
	14.90193
	0.000113
	0.034286

	LD-R HCC
	DANT1
	-0.89304
	-1.33038
	14.85418
	0.000116
	0.034598

	LD-R HCC
	HERC5
	0.595951
	0.505002
	14.78818
	0.00012
	0.035261

	LD-R HCC
	AC005392.2
	-0.85012
	0.221143
	14.45647
	0.000143
	0.04139

	LD-R HCC
	TNS4
	0.53483
	2.48295
	14.35933
	0.000151
	0.042663

	LD-R HCC
	SNORD13
	0.830197
	0.078603
	14.34151
	0.000152
	0.042663

	LD-R HCC
	IL6
	0.620789
	1.289895
	14.27255
	0.000158
	0.043594

	LD-R HCC
	ID2
	-0.59153
	0.7433
	14.20169
	0.000164
	0.044601

	LD-R HCC
	CCL20
	0.926291
	-0.97784
	14.017
	0.000181
	0.048489

	LD-S HCC
	GSTA1
	2.523365
	0.526398
	59.36465
	1.31E-14
	2.59E-10

	LD-S HCC
	CYP3A7
	3.089937
	-1.48035
	40.47745
	1.99E-10
	1.31E-06

	LD-S HCC
	OR2I1P
	1.25835
	2.467392
	29.19722
	6.54E-08
	0.000323

	LD-S HCC
	SERPINA5
	1.333564
	2.128717
	26.65515
	2.43E-07
	0.00096

	LD-S HCC
	SULT2A1
	1.335228
	2.034654
	25.14749
	5.31E-07
	0.001747

	LD-S HCC
	TNS1
	0.900381
	2.75541
	24.582
	7.12E-07
	0.002008

	LD-S HCC
	DUOX2
	3.148656
	-3.66509
	24.27394
	8.36E-07
	0.002061

	LD-S HCC
	CDH17
	1.274934
	-0.79927
	22.95425
	1.66E-06
	0.003351

	LD-S HCC
	FGA
	0.92527
	3.503633
	22.90969
	1.70E-06
	0.003351

	LD-S HCC
	SUCNR1
	2.496114
	-1.82923
	21.9442
	2.81E-06
	0.004733

	LD-S HCC
	YPEL3
	1.13413
	-0.37115
	21.89629
	2.88E-06
	0.004733

	LD-S HCC
	KNG1
	1.259767
	1.700497
	21.32856
	3.87E-06
	0.005874

	LD-S HCC
	ADH1A
	2.197854
	-1.51871
	20.63607
	5.55E-06
	0.007829

	LD-S HCC
	ALB
	0.894881
	8.37534
	19.94378
	7.98E-06
	0.010492

	LD-S HCC
	COL4A4
	1.268794
	0.053022
	19.56824
	9.71E-06
	0.011972

	LD-S HCC
	SERPINA6
	0.81873
	2.406335
	18.54178
	1.66E-05
	0.018317

	LD-S HCC
	AKR1D1
	2.358013
	-2.06451
	18.53201
	1.67E-05
	0.018317

	LD-S HCC
	MAF
	1.791787
	-0.22606
	18.41375
	1.78E-05
	0.018464

	LD-S HCC
	APOH
	0.879461
	3.571863
	18.20846
	1.98E-05
	0.019536

	LD-S HCC
	FGG
	0.925748
	3.57944
	17.41566
	3.00E-05
	0.028223

	LD-S HCC
	LOXL4
	0.712389
	1.626384
	17.19278
	3.38E-05
	0.030293

	LD-S HCC
	ADH1B
	2.026125
	-1.49901
	16.99373
	3.75E-05
	0.032178

	LD-S HCC
	G6PC
	2.410898
	-2.39178
	16.7046
	4.37E-05
	0.035912

	LD-S HCC
	GC
	1.407814
	5.694497
	16.51838
	4.82E-05
	0.038032

	LD-S HCC
	HMGCS2
	1.602234
	-0.73649
	16.22933
	5.61E-05
	0.042347

	LD-S HCC
	KLB
	0.845342
	1.774923
	16.16887
	5.79E-05
	0.042347




Supplementary Table S5: Amino acids, glucose, pyruvate, lactate, and acetate in LD-R HCCs in control and chronic LD conditions.
	METABOLITE
	MEAN CONC IN UNCONDITIONED MEDIA (nmoles)
	MEAN CONC IN CONTROL MEDIA (nmoles)
	MEAN CONC IN 30D LD MEDIA (nmoles)

	SERINE
	417.78
	31.075
	37.45

	GLUTAMATE
	148.794
	586.116
	787.991

	ASPARTATE
	7.93689
	81.3036
	65.685

	GLUTAMINE
	629.696
	510.287
	880.045

	ALANINE
	659.823
	2097.13
	3213.59

	VALINE
	879.593
	575.906
	669.519

	ISOLEUCINE
	747.23
	484.009
	509.132

	LEUCINE
	753.061
	489.782
	517.741

	ACETATE
	4384.62
	5501.52
	5662.5

	GLUCOSE 
	109597
	178396
	180784

	PYRUVATE
	1.04556
	1.04053
	2.18189

	LACTATE
	1.76143
	7.41329
	6.98249



Supplementary Table S6: Differentially expressed genes between LD-S and LD-R HCC cell models.
	

	GENE
	LOG2FC
	P-VAL
	AUC
	STATUS
	METHODs

	ENPP2
	25.182
	1.02E-16
	-
	UP IN LD-S
	DESEQ2

	SALL2
	10.672
	4.72E-08
	-
	UP IN LD-S
	DESEQ2

	SERPINA1
	8.8499
	9.27E-08
	-
	UP IN LD-S
	DESEQ2

	ADGRF5
	10.653
	2.67E-07
	-
	UP IN LD-S
	DESEQ2

	USP26
	10.139
	3.04E-07
	-
	UP IN LD-S
	DESEQ2

	PSCA
	-9.0047
	4.73E-07
	-
	UP IN LD-R
	DESEQ2

	SALL1
	10.439
	5.84E-07
	-
	UP IN LD-S
	DESEQ2

	ARHGDIB
	5.7362
	6.21E-07
	-
	UP IN LD-S
	DESEQ2

	SFMBT2
	-10.157
	7.65E-07
	-
	UP IN LD-R
	DESEQ2

	KRT17
	-9.9506
	9.08E-07
	-
	UP IN LD-R
	DESEQ2

	IQGAP2
	8.7637
	1.59E-06
	-
	UP IN LD-S
	DESEQ2

	RARB
	3.8611
	1.88E-06
	-
	UP IN LD-S
	DESEQ2

	FGG
	8.5907
	5.17E-06
	-
	UP IN LD-S
	DESEQ2

	PRLR
	9.0183
	8.06E-06
	-
	UP IN LD-S
	DESEQ2

	AGT
	7.9244
	2.18E-05
	-
	UP IN LD-S
	DESEQ2

	AMBP
	7.8911
	2.42E-05
	-
	UP IN LD-S
	DESEQ2

	LOX
	3.7693
	2.76E-05
	-
	UP IN LD-S
	DESEQ2

	FGA
	9.6648
	2.79E-05
	-
	UP IN LD-S
	DESEQ2

	LRAT
	6.7849
	3.49E-05
	-
	UP IN LD-S
	DESEQ2

	ADAM23
	7.2926
	3.92E-05
	-
	UP IN LD-S
	DESEQ2

	MTSS1
	3.5077
	4.55E-05
	-
	UP IN LD-S
	DESEQ2

	DUSP6
	1.9487
	5.04E-05
	-
	UP IN LD-S
	DESEQ2

	SH3RF3
	7.8803
	6.50E-05
	-
	UP IN LD-S
	DESEQ2

	NR5A2
	5.643
	6.72E-05
	-
	UP IN LD-S
	DESEQ2

	COL3A1
	-8.4974
	7.48E-05
	-
	UP IN LD-R
	DESEQ2

	PECAM1
	4.3103
	8.48E-05
	-
	UP IN LD-S
	DESEQ2

	LPAR3
	7.7635
	9.02E-05
	-
	UP IN LD-S
	DESEQ2

	ACHE
	2.344
	0.00169
	1
	UP IN LD-R
	AUC

	GCK
	3.7635
	0.005104
	1
	UP IN LD-R
	AUC

	POLR3GL
	0.82258
	0.005746
	1
	UP IN LD-R
	AUC

	AGL
	0.3785
	0.009179
	1
	UP IN LD-R
	AUC

	GNMT
	1.5814
	0.01847
	1
	UP IN LD-R
	AUC

	NT5M
	1.4683
	0.022942
	1
	UP IN LD-R
	AUC

	PI4KB
	0.3964
	0.026068
	1
	UP IN LD-R
	AUC

	ACADM
	0.34373
	0.028009
	1
	UP IN LD-R
	AUC

	GMPS
	0.58942
	0.0282
	1
	UP IN LD-R
	AUC

	MTR
	0.5333
	0.031252
	1
	UP IN LD-R
	AUC

	PGP
	0.95697
	0.035206
	1
	UP IN LD-R
	AUC

	SYNJ1
	1.0349
	0.03826
	1
	UP IN LD-R
	AUC

	POLR1C
	0.83552
	0.044704
	1
	UP IN LD-R
	AUC

	SETD1B
	0.7791
	0.049785
	1
	UP IN LD-R
	AUC

	HAO1
	-2.7634
	0.000526
	1
	UP IN LD-S
	AUC

	LRAT
	-6.2299
	0.002131
	1
	UP IN LD-S
	AUC

	NOS2
	-3.3744
	0.004293
	1
	UP IN LD-S
	AUC

	PLCZ1
	-3.2129
	0.007784
	1
	UP IN LD-S
	AUC

	UGP2
	-0.37216
	0.007814
	1
	UP IN LD-S
	AUC

	DGAT2
	-1.9918
	0.008154
	1
	UP IN LD-S
	AUC

	B3GALNT1
	-4.5854
	0.010353
	1
	UP IN LD-S
	AUC

	NAT2
	-5.0977
	0.014949
	1
	UP IN LD-S
	AUC

	FAH
	-0.86974
	0.023164
	1
	UP IN LD-S
	AUC

	LCT
	-2.2785
	0.026531
	1
	UP IN LD-S
	AUC

	ATP6V0C
	-2.8888
	0.028241
	1
	UP IN LD-S
	AUC

	PIK3C2G
	-7.0344
	0.03429
	1
	UP IN LD-S
	AUC

	ACSL5
	-2.9033
	0.048313
	1
	UP IN LD-S
	AUC

	TIPRL
	0.79182
	0.000235
	1
	UP IN LD-R
	AUC

	ARHGEF2
	0.66991
	0.000547
	1
	UP IN LD-R
	AUC

	THRA
	0.97665
	0.000717
	1
	UP IN LD-R
	AUC

	LATS1
	0.54105
	0.002802
	1
	UP IN LD-R
	AUC

	TOR1AIP1
	0.52592
	0.002914
	1
	UP IN LD-R
	AUC

	ATMIN
	0.57738
	0.003078
	1
	UP IN LD-R
	AUC

	PLEKHH3
	1.0555
	0.003329
	1
	UP IN LD-R
	AUC

	IER5L
	1.7403
	0.003968
	1
	UP IN LD-R
	AUC

	NR1D1
	1.2008
	0.004808
	1
	UP IN LD-R
	AUC

	DDX21
	0.35386
	0.005614
	1
	UP IN LD-R
	AUC

	HDGF
	0.60354
	0.006992
	1
	UP IN LD-R
	AUC

	RNPS1
	0.52975
	0.007719
	1
	UP IN LD-R
	AUC

	H2BC5
	0.67966
	0.009406
	1
	UP IN LD-R
	AUC

	NEK2
	0.70978
	0.01037
	1
	UP IN LD-R
	AUC

	H2AC20
	0.75246
	0.010516
	1
	UP IN LD-R
	AUC

	NEAT1
	0.36092
	0.011713
	1
	UP IN LD-R
	AUC

	CDC42BPA
	0.83581
	0.011789
	1
	UP IN LD-R
	AUC

	KIF14
	0.53927
	0.012078
	1
	UP IN LD-R
	AUC

	SET
	0.4741
	0.012353
	1
	UP IN LD-R
	AUC

	BROX
	0.60751
	0.014017
	1
	UP IN LD-R
	AUC

	CKS1B
	0.40713
	0.01405
	1
	UP IN LD-R
	AUC

	ZBTB7B
	1.1687
	0.014133
	1
	UP IN LD-R
	AUC

	CBX5
	0.81663
	0.014894
	1
	UP IN LD-R
	AUC

	POGK
	0.78383
	0.015062
	1
	UP IN LD-R
	AUC

	AHCTF1
	0.61244
	0.016985
	1
	UP IN LD-R
	AUC

	FAM20B
	0.62538
	0.017107
	1
	UP IN LD-R
	AUC

	RBMX
	0.47804
	0.018447
	1
	UP IN LD-R
	AUC

	PPRC1
	0.56371
	0.018593
	1
	UP IN LD-R
	AUC

	GDE1
	0.71768
	0.01887
	1
	UP IN LD-R
	AUC

	DNASE2
	0.67521
	0.019203
	1
	UP IN LD-R
	AUC

	IPO9
	0.82944
	0.019208
	1
	UP IN LD-R
	AUC

	C1orf43
	0.50507
	0.019935
	1
	UP IN LD-R
	AUC

	H1-2
	0.72447
	0.020747
	1
	UP IN LD-R
	AUC

	ORC1
	0.71879
	0.022072
	1
	UP IN LD-R
	AUC

	CACYBP
	0.46374
	0.022463
	1
	UP IN LD-R
	AUC

	YARS1
	0.58483
	0.022838
	1
	UP IN LD-R
	AUC

	JUND
	1.4434
	0.023758
	1
	UP IN LD-R
	AUC

	YY1
	0.41251
	0.023963
	1
	UP IN LD-R
	AUC

	SNTB2
	0.74071
	0.02405
	1
	UP IN LD-R
	AUC

	CENPF
	0.67527
	0.024689
	1
	UP IN LD-R
	AUC

	NDC1
	0.54283
	0.026127
	1
	UP IN LD-R
	AUC

	H1-4
	0.79024
	0.027355
	1
	UP IN LD-R
	AUC

	GMPS
	0.58942
	0.0282
	1
	UP IN LD-R
	AUC

	SRF
	0.65776
	0.030324
	1
	UP IN LD-R
	AUC

	FEN1
	0.28781
	0.030449
	1
	UP IN LD-R
	AUC

	CENPN
	0.83839
	0.033895
	1
	UP IN LD-R
	AUC

	FARSB
	0.52222
	0.033898
	1
	UP IN LD-R
	AUC

	H4C8
	1.2388
	0.03418
	1
	UP IN LD-R
	AUC

	SERBP1
	0.32193
	0.034514
	1
	UP IN LD-R
	AUC

	PGP
	0.95697
	0.035206
	1
	UP IN LD-R
	AUC

	SF3B4
	0.43769
	0.035608
	1
	UP IN LD-R
	AUC

	ELK4
	0.91018
	0.036069
	1
	UP IN LD-R
	AUC

	HEATR1
	0.70006
	0.036651
	1
	UP IN LD-R
	AUC

	USP10
	0.5019
	0.03777
	1
	UP IN LD-R
	AUC

	H4C3
	0.56678
	0.038553
	1
	UP IN LD-R
	AUC

	PPL
	2.7888
	0.038927
	1
	UP IN LD-R
	AUC

	H2BC21
	0.68021
	0.039601
	1
	UP IN LD-R
	AUC

	FOSB
	3.7777
	0.040914
	1
	UP IN LD-R
	AUC

	HCFC1
	0.38054
	0.041379
	1
	UP IN LD-R
	AUC

	DTL
	0.8507
	0.041584
	1
	UP IN LD-R
	AUC

	TOPBP1
	0.68038
	0.042259
	1
	UP IN LD-R
	AUC

	ABCC4
	1.2899
	0.043502
	1
	UP IN LD-R
	AUC

	FUBP1
	0.8185
	0.043507
	1
	UP IN LD-R
	AUC

	MAPK1IP1L
	0.3595
	0.043889
	1
	UP IN LD-R
	AUC

	CARD10
	1.2509
	0.044529
	1
	UP IN LD-R
	AUC

	KIF23
	0.51863
	0.045164
	1
	UP IN LD-R
	AUC

	NPRL3
	0.74704
	0.045889
	1
	UP IN LD-R
	AUC

	HSPB1
	1.4417
	0.04604
	1
	UP IN LD-R
	AUC

	PTMA
	0.98178
	0.04625
	1
	UP IN LD-R
	AUC

	ARF1
	0.36875
	0.046481
	1
	UP IN LD-R
	AUC

	LGMN
	0.58589
	0.047362
	1
	UP IN LD-R
	AUC

	SLC50A1
	0.56008
	0.047835
	1
	UP IN LD-R
	AUC

	DESI2
	0.5071
	0.049352
	1
	UP IN LD-R
	AUC

	SETD1B
	0.7791
	0.049785
	1
	UP IN LD-R
	AUC

	SLC25A38
	-0.66959
	0.000936
	1
	UP IN LD-S
	AUC

	RPL9
	-0.47305
	0.001549
	1
	UP IN LD-S
	AUC

	UBA6
	-0.50298
	0.003254
	1
	UP IN LD-S
	AUC

	DUSP6
	-1.8372
	0.009192
	1
	UP IN LD-S
	AUC

	RBPJ
	-0.83529
	0.018907
	1
	UP IN LD-S
	AUC

	SEC31A
	-0.42938
	0.020089
	1
	UP IN LD-S
	AUC

	RAB11A
	-0.38284
	0.022494
	1
	UP IN LD-S
	AUC

	NRIP1
	-1.0403
	0.022536
	1
	UP IN LD-S
	AUC

	TPD52L2
	-0.52808
	0.022843
	1
	UP IN LD-S
	AUC

	VPS37A
	-0.82664
	0.026371
	1
	UP IN LD-S
	AUC

	MEST
	-2.4801
	0.031586
	1
	UP IN LD-S
	AUC

	CXCL5
	-5.0338
	0.033787
	1
	UP IN LD-S
	AUC

	CNOT7
	-0.45443
	0.033829
	1
	UP IN LD-S
	AUC

	USP26
	-9.5932
	0.040277
	1
	UP IN LD-S
	AUC

	PPIF
	-0.57451
	0.046814
	1
	UP IN LD-S
	AUC

	ACSL5
	-2.9033
	0.048313
	1
	UP IN LD-S
	AUC

	LOX
	-3.6594
	0.049841
	1
	UP IN LD-S
	AUC

	PEMT
	
	
	
	UP IN LD-R
	BIOPAN

	PTDSS1
	
	
	
	UP IN LD-R
	BIOPAN

	PTDSS2
	
	
	
	UP IN LD-R
	BIOPAN

	PISD
	
	
	
	UP IN LD-R
	BIOPAN

	ELOVL6
	
	
	
	UP IN LD-R
	BIOPAN

	CHPT1
	
	
	
	UP IN LD-S
	BIOPAN

	ELOVL2
	
	
	
	UP IN LD-S
	BIOPAN

	ELOVL1
	
	
	
	UP IN LD-S
	BIOPAN

	ELOVL7
	
	
	
	UP IN LD-S
	BIOPAN

	ELOVL3
	
	
	
	UP IN LD-S
	BIOPAN
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