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SUPPLEMENTARY METHODS
HEV infection and progeny purification
HEV-1 and HEV-3 clinical strains were recovered from infected patient samples and amplified in HepG2/C3A cells as previously described. Briefly, to produce high titer low passage quasi-enveloped virions, monolayers of sub-confluent cell layers were challenged for 24h with 107 copies of HEV-1 or HEV-3 RNA in DMEM supplemented with 2% FCS. After 24 h, the cell layer was rinsed with PBS and subsequently cultured in 10% FCS-medium at 37 °C. Culture supernatants containing enveloped virions were collected when the percentage of infection reached more than 30%. To remove residual cellular debris and large vesicles, culture supernatants were submitted to 15.000 x g ultracentrifugation using clear ultracentrifuge Beckman tubes (Beckman) for 30 min at 4°C. Cleared supernatants were overlayed on a 15% sucrose cushion and subjected to ultracentrifugation at 110.000 x g during 2h30 at 4°C. Pellets containing small vesicles and enveloped HEV were resuspended in 200 µL of cell culture medium (DMEM supplemented with 10% FCS and 1% Penicillin/Streptomycin) overnight at 4°C before storage at -80°C as single-use aliquots. 
HepG2-MAVS were infected with 1011 RNA copies of either HEV-1, HEV-3, or left uninfected in DMEM containing 10% FCS at 37 °C. After 24 h, cell layers were rinsed with PBS and subsequently cultured in culture medium at 37°C for 48h or three weeks for long-term infection.
Unless specified under figure legends, long-term infected HepG2-MAVS cells were used for all experiments.  
Samples Preparation for Mass Spectrometry
Cell pellets (1x106 cells), derived from long-term HEV-1- or mock-infected samples, were dissolved by mixing in 150 µL of lysis buffer (4% SDS, 100 mM Tris/HCl pH 7.6, 50 mM DTT), heated for 15 min at 95°C then subjected to sonication to shear released DNA. Samples were then prepared for MS analysis using a modified version of the FASP (Filter Aided Sample Preparation method for protein clean-up). Briefly, 100 µg of DTT-reduced proteins were applied to a 10 kDa molecular weight cutoff membrane, washed with denaturing buffer (8M Urea, 0.1M Tris-HCl). Ioadoacetamide (0.05 M) was added to each sample for 15 min at room temperature in the dark to allow protein alkylation. After washing with NH4HCO3 (50 mM), samples were digested with 1 μg of trypsin (Promega) at 37 °C overnight. Digested samples were centrifuged, peptides were transferred to a fresh collection tube and dried under vacuum on SpeedVac Concentrator. Samples were desalted using C18 Ziptip (Millipore), eluted with 80% acetonitrile and vacuum-dried. Dried samples were resuspended in 0.1 formic acid/acetonitrile (98:2, v/v).
NanoLC–MS/MS Characterization of Peptides Extracted from HEV-1 Infected Cells
Peptides separation was performed by reverse phase chromatography on an EASY-nLC 1000 coupled online to a Q-Exactive Orbitrap mass spectrometer (Thermo Scientific) via a nanoelectrospray source. A Proxeon trap column (100 μm ID × 2 cm, Thermo Scientific) and a C18 packed-tip column (100 μm ID × 15 cm, Nikkyo Technos Co. Ltd.) were used. Peptides were separated using an increasing amount of acetonitrile (2–30% over 120 min) at a flow rate of 300 nl/min. The chromatography system was coupled to Thermo Scientific Q-Exactive mass spectrometer programmed to acquire in a data-dependent mode, defined to analyze the 10 most intense ions of MS analysis (Top10). MS analysis was performed with an m/z mass range between m/z 300 and 1600, a resolution of 70,000 FWHM, an AGC of 3e6 ions and a maximum injection time of 120 ms. MS/MS analysis was performed with an m/z mass range between 200 and 2000, an AGC of 5e4 ions, a maximum injection time of 60 ms and the resolution was set at 17,500 FWHM. 
All MS data were searched with MaxQuant software using Andromeda search engine against the complete proteome for Homo sapiens (UniProt, release 2/15/2018, 93,738 entries including protein isoforms). Trypsin was selected as enzyme and two missed cleavages were allowed, with N-terminal acetylation and methionine oxidation as variable modifications. The mass accuracies were set to 6 ppm and 20 ppm, respectively for MS and MS/MS spectra. False discovery rate (FDR) at the peptide spectrum matches (PSM) and protein identifications were estimated using a decoy version of the previously defined databases (reverse construction) and set at 1%. A minimum of two peptides with at least one unique is necessary to complete the identification of a protein. The MaxLFQ algorithm was used to perform label-free quantification of the proteins. Analysis of the identified proteins was performed with Perseus software (http://www.perseus-framework.org) (version 1.5.6.0). Hits from the reverse database and proteins with only modified peptides were removed. Hits from potential contaminants were marked, and proteins originating from culture medium or sample preparation (bovine serum albumin, trypsin) were removed. LFQ intensities were transformed by base 2 logarithm before statistical analysis. Statistical analyses were performed using ANOVA with truncation value based on “Benjamini Hochberg FDR” of 5%. 

Lipid Extraction and Quantitative Lipid Analysis by LC-MS/MS
Pellets from long-term HEV-infected or mock cells were washed in PBS, snap-frozen in liquid nitrogen and stored at -80°C until extraction. Each sample was extracted as previously described and the amount of proteins was quantified by Bio-Rad BCA. Different classes of lipids were extracted and separated according to the manufacturer’s instructions. Shotgun LC/MS/MS analysis was performed as previously described(14) on an Agilent LC1290 Infinity ultra-high-performance liquid chromatography system coupled to an Agilent 6460 triple quadrupole mass spectrometer (Agilent Technologies, Les Ulis, France) equipped with electrospray ionization operating in the negative mode. Signal intensity for specific lipid species was extracted according to the retention time. Samples with spiked internal standards were quantified according. 

Cloning and Validation of ORF3
Four primer pairs were designed to amplify ORF3 sequences from clinical isolates of HEV-1 (GenBank accession no. X98292) and HEV-3 (GenBank accession no. EU495148). The 372 bp PCR products encoding full-length ORF3 cDNAs were cloned into intermediate vectors for sequence validation, and confirmed inserts were subsequently subcloned into the bicistronic lentiviral vector pWPXLd-IRES-GFP.
VSV-G–pseudotyped lentiviruses were produced HEK293T cells by co-transfecting the transfer vector, the packaging plasmid psPAX, and the VSV-G envelope plasmid pMD2G. Viral particles were collected from culture supernatants, titrated on HEK293 cells, and GFP expression quantified by FACS. High-titre stocks were then used to transduce HepG2-C3a cells. GFP⁺ cells were isolated by FACS sorting, and ORF3 expression was confirmed by immunostaining with specific antibodies. Stable clones expressing HEV-1 or HEV-3 ORF3 proteins were generated and employed in subsequent qRT-PCR experiments.
HEK293 cells, and GFP expression was quantified by FACS. High-titre stocks were then used to transduce HepG2-C3a cells. GFP⁺ cells were FACS-sorted, and ORF3 expression was validated by immunostaining using specific antibodies. Stable HepG2-C3A and HeLa clones expressing HEV-1 or HEV-3 ORF3-proteins were established and used in subsequent qRT-PCR experiments.





[image: ]Table 1: Source Data for IPA analysis - Differentially expressed proteins in HEV-1 infected versus Mock-infected Hep-G2-MAVS cells as identified by NanoLC-MS analysis.



Table 2: Resources (Antibodies, Primers, Probes and Kits, drugs, and Chemicals) with their respective purchase origin and final concentrations.
	Antibodies for microscopy and Flow cytometry

	Anti-HEV ORF2 (clones 4B2), 10 µg/mL
	Clinisciences
	MAB8006

	Anti-HEV ORF3 (Rabbit Antibody)
	ThermoFisher
	BS-0212R

	Anti-TOMM22 antibody
	MERCK
	T6319

	Alexa Fluor-conjugated, class-specific secondary Ab, 5 µg/mL
	Invitrogen
	A-21121

	APC Mouse Anti-Human CD36, 1 µg/mL
	BD-Pharmingen
	550956

	Primers

	HEV1-ORF3
	Forward: ATGAATAACATGTCTTTTGCTG
	Reverse: TTAGCGGCGCGGCCCCAGCTGT

	HEV3-ORF3
	Forward: ATGAATAACATGTCTTGTGCATCGC
	Reverse: TTAGCGGCGCAGCCCCAGTTG

	CD36
	Forward: GCAGCAACATTCAAGTTAAGCAA
	Reverse: GGGTTACATTTTCCTTGGCTAGAA

	FASN 
	Forward: CTTCCGAGATTCCATCCTACGC
	Reverse: TGGCAGTCAGGCTCACAAACG

	DGAT 
	Forward: TCGCCTGCAGGATTCTTTAT
	Reverse: GCATCACCACACACCAGTTC

	GPAT1 
	Forward: AACCCCAGTATCCCGTCTTT
	Reverse: CAGTCACATTGGTGGCAAAC

	HPRT 
	Forward: TGACACTGGCAAAACAATGCA
	Reverse: GGTCCTTTTCACCAGCAAGCT

	Probes and Kits

	BODIPY493/503, 5 µM
	ThermoFisher
	D3922

	C11-BODIPY581/591, 5 µM
	ThermoFisher
	D3861

	CellROX, 5 µM
	ThermoFisher
	C10491

	4,6-Diamidino-2-Phenylindole (DAPI), 0.2 µg/mL
	Thermofisher
	62248

	MitoTracker Green, 0.1µM
	ThermoFisher
	M46750

	Nile red, 0.1 µM
	ThermoFisher
	N1142

	TMRM, 0.1 µM
	Invitrogen
	T668

	L-Lactate assay kit
	Abcam
	ab65331

	Live/Dead Fixable Yellow Dead Cell Stain kit
	ThermoFisher
	L34959

	Chemicals and Pharmacological Drugs

	Antimycin A, 1 µM
	MERCK
	A8674

	CD36-Inhibitor, 50 µM
	MedChem Express
	HY-112847A

	2-deoxyglucose (2-DG), 50 mM
	MERCK
	D3179

	Etomoxir
	MERCK
	E1905

	Carbonyl cyanide 4-(trifluoromethoxy) phenylhydrazone (FCCP), 1.5 µM
	MERCK
	SML2959

	Oligomycin, 1 µM
	MERCK
	75351

	Rotenone, 1 µM
	MERCK
	R8875

	Software

	Perseus
	Maxquant

	MaxQuant
	Maxquant

	Ingenuity Pathway Analysis
	QIAGEN Digital Insights

	MS Excel 2019
	Microsoft

	FIJI
	NIH GitHub

	StarDist
	NIH GitHub

	Prism 9
	GraphPad

	FlowJo V10
	FlowJo LLC




Supplementary Figures 1-2
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Figure S1: HEV Infection Impairs Free Fatty Acids and Oxilipin Metabolism. 
a, Heatmap comparing clustering of relative different FA-derived oxylipins abundance. Each column represents a single replicate and each row corresponds to a single metabolite. 
b, Fatty acid peroxidation probed by C11Bodipy labeling and analyzed by FACS. Mock- (black), HEV-1- (red) and HEV-3-infected cells (blue). Data sets are presented as mean values ± SEM from six independent experiments. p-values are computed using ANOVA. p <0.01 (**), p < 0.001 (***).
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Figure S2: HEV ORF3-Dependent Induction of Lipid Metabolism 
a, Representative gating strategy for selection and sorting of eGFP expressing cells (left). Immunostaining of stable clones expressing HEV-1 or HEV-3 ORF3 protein. eGPP (green), ORF3 (red), dapi (cyan). Scale bar, 50µm. 
b-c, CD36, FASN, DGAT and GPAT1 mRNA expression relative to HPRT house-keeping gene. (b) Mock (black), HEV-1- (red) and HEV-3- (blue) HepG2/C3a-MAVS-KD infected cells, (c) HepG2/C3a cells stably expressing ORF3 protein from HEV-1 or HEV-3. Empty Vector (EV, black), HEV-1-ORF-3 (red) and HEV-3-ORF-3 (blue). 
d, Cell viability in the presence of inhibitory drugs. Control (CTRL), CD36 inhibitor (CD36-Inh), Etomoxir, Oligomycin (Oligo), 2DG glucose inhibitor (2DG), glucose restriction (Glu).
Data points represented relative mRNA expression from at least three independent experiments. 
p-values are computed using ANOVA. p < 0.05 (*), p < 0.01 (**), p < 0.001 (***), and p < 0.0001 (****).
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image1.emf
Protein names T: Coding Gene names T: id log2 Fold change P-value  IF significant  N: Score N: Intensity N: MS/MS countT: Protein IDs

Transcription elongation regulator 1 TCERG1 138 0,02353552 0,01058433 * 12,541 588240000 29 O14776-2;O14776

Long-chain-fatty-acid--CoA ligase 4 ACSL4 283 -0,0403904 0,03934759 * 323,31 1,2598E+10 337 O60488-2;O60488

Mitochondrial import receptor subunit TOM40 homolog TOMM40 496 0,02945298 276,211916300000 92 O96008;O96008-2

Hypoxanthine-guanine phosphoribosyltransferase HPRT1 511 0,01665786 0,02491506 * 78,827 1388000000 42 P00492

Phosphoglycerate kinase 1 PGK1 513 0,0260697 0,03890548 * 228,72 1,1165E+10 349 P00558;P00558-2;P07205

Ubiquitin-like protein ISG15 ISG15 579 0,18366432 0,00901232 * 28,39 3580400000 52 P05161

Alpha-enolase ENO1 600 0,02103816 0,04145171 * 323,31 8,2101E+10 1512 P06733;P06733-2;P13929-3;P13929-2;P13929

Beta-hexosaminidase subunit alpha HEXA 607 0,04240873 0,00727533 * 30,454 1613400000 55 P06865

Cathepsin D;Cathepsin D light chain;Cathepsin D heavy chain CTSD 618 0,04180212 0,02190315 * 101,21 8955500000 127 P07339

Cathepsin B;Cathepsin B light chain;Cathepsin B heavy chain CTSB 627 0,05966177 0,04025294 * 242,01 4491900000 113 P07858

High mobility group protein B1;Putative high mobility group protein B1-like 1HMGB1;HMGB1P1 667 0,0404704 0,0203669 * 8,5765 1348400000 22 P09429;B2RPK0

Heat shock 70 kDa protein 1A;Heat shock 70 kDa protein 1B HSPA1A;HSPA1B 688 0,04222001 0,02851537 * 323,31 3,3475E+10 517 P0DMV8;P0DMV9;P0DMV8-2

Lysosomal alpha-glucosidase;76 kDa lysosomal alpha-glucosidase;70 kDa lysosomal alpha-glucosidase GAA 693 0,02998222 0,04219177 * 323,31 8459200000 328 P10253

DNA topoisomerase 1 TOP1 721 0,04346644 0,00779768 * 138,76 5370800000 127 P11387;Q969P6-2;Q969P6

Farnesyl pyrophosphate synthase FDPS 766 -0,0687127 0,0345131 * 323,31 1,6602E+10 222 P14324-2;P14324

Integrin beta-4 ITGB4 796 0,02339817 0,00380866 * 51,441 480480000 48 P16144-4;P16144-2;P16144;P16144-3;P16144-5

Carbonyl reductase [NADPH] 1 CBR1 797 0,03719699 0,05424108 * 126,291560100000 62 P16152;P16152-2;O75828

Rab GDP dissociation inhibitor alpha GDI1 1013 0,02614229 0,03481946 * 28,992 1182200000 77 P31150

Glutaredoxin-1 GLRX 1080 0,0255896 0,04937742 * 23,384 682110000 23 P35754

Trifunctional enzyme subunit alpha, mitochondrial;Long-chain enoyl-CoA hydratase;Long chain 3-hydroxyacyl-CoA dehydrogenase HADHA 1126 0,02049402 0,04888529 * 323,31 1,6073E+10 439 P40939

Signal transducer and activator of transcription 1-alpha/beta STAT1 1141 0,03514797 0,04543018 * 90,255 2099400000 100 P42224;P42224-2

Aldo-keto reductase family 1 member C3 AKR1C3 1143 0,02368676 0,02914727 * 104,35 7495300000 163 P42330;P42330-2

Lanosterol synthase LSS 1206 -0,1704983 0,00587886 * 136,98 3935900000 197 P48449;P48449-3;P48449-2

Fatty acid synthase;[Acyl-carrier-protein] S-acetyltransferase;[Acyl-carrier-protein] S-malonyltransferase;3-oxoacyl-[acyl-carrier-protein] synthase;3-oxoacyl-[acyl-carrier-protein] reductase;3-hydroxyacyl-[acyl-carrier-protein] dehydratase;Enoyl-[acyl-carrier-protein] reductase;Oleoyl-[acyl-carrier-protein] hydrolase FASN 1227 -0,0624637 0,02609437 * 323,31 4,9582E+11 4962 P49327

Very long-chain specific acyl-CoA dehydrogenase, mitochondrial ACADVL 1246 0,03859373 0,01302645 * 323,31 1,7149E+10 407 P49748-3;P49748-2;P49748

Carnitine O-palmitoyltransferase 1, liver isoform CPT1A 1274 0,0799773 0,0108658 * 89,064 2520700000 56 P50416;P50416-2

Basal cell adhesion molecule BCAM 1282 -0,0509306 0,03372618 * 146,05 4608500000 147 P50895

Ubiquitin carboxyl-terminal hydrolase 11 USP11 1312 0,03204865 0,0183276 * 18,908 834990000 49 P51784

ATP-citrate synthase ACLY 1352 -0,0438089 0,03701386 * 323,31 2,9049E+10 868 P53396;P53396-2;P53396-3

Ubiquitin-conjugating enzyme E2 K UBE2K 1444 0,01854198 0,03934913 * 19,942 1860500000 82 P61086;P61086-2;P61086-3

Galectin-3-binding protein LGALS3BP 1707 0,02710808 0,02358479 * 248,63 4758400000 164 Q08380

FACT complex subunit SSRP1 SSRP1 1710 0,05355135 0,00838275 * 72,239 3478000000 108 Q08945

Acetyl-CoA carboxylase 1;Biotin carboxylase ACACA 1755 -0,0534378 0,02860645 * 312,97 7017400000 296 Q13085;Q13085-3;Q13085-2;Q13085-4;O00763-3;O00763-2;O00763

5-AMP-activated protein kinase catalytic subunit alpha-1 PRKAA1 1757 -0,0228235 0,01290793 * 15,732 1042600000 52 Q13131;Q13131-2

Peptidyl-prolyl cis-trans isomerase FKBP5;Peptidyl-prolyl cis-trans isomerase FKBP5, N-terminally processed FKBP5 1800 0,01853975 0,02331219 * 31,686 1672900000 57 Q13451;Q13451-2

Septin-2 sept-02 1912 0,01481692 0,04299833 * 167,64 2989400000 131 Q15019;Q15019-3;Q15019-2

Periodic tryptophan protein 2 homolog PWP2 1944 0,03779004 0,03825589 * 110,23 787670000 60 Q15269

Sterol-4-alpha-carboxylate 3-dehydrogenase, decarboxylating NSDHL 1983 -0,0573625 0,00328457 * 207,67 5095500000 205 Q15738

Thioredoxin reductase 1, cytoplasmic TXNRD1 2034 0,03387082 0,02984578 * 174,15 6544200000 93 Q16881-5;Q16881-2;Q16881-4;Q16881-3;Q16881-6;Q16881;Q16881-7

Very-long-chain 3-oxoacyl-CoA reductase HSD17B12 2081 -0,0189 0,04820662 * 25,86 2034400000 88 Q53GQ0;Q53GQ0-2

Neutral cholesterol ester hydrolase 1 NCEH1 2228 0,02201991 0,01413276 * 11,195 869630000 49 Q6PIU2-2;Q6PIU2;Q6PIU2-3

Myosin-14 MYH14 2298 0,05581755 0,03430962 * 131,81 1110300000 57 Q7Z406;Q7Z406-6;Q7Z406-2;Q7Z406-4;Q7Z406-5

Neuropathy target esterase PNPLA6 2400 0,02051206 0,01656293 * 30,602 432870000 38 Q8IY17-5;Q8IY17-2;Q8IY17-3;Q8IY17

DnaJ homolog subfamily A member 3, mitochondrial DNAJA3 2757 -0,0164339 0,03651939 * 24,128 1869900000 60 Q96EY1;Q96EY1-2;Q96EY1-3

Synaptic vesicle membrane protein VAT-1 homolog VAT1 2894 0,01311736 0,01274545 * 323,31 1,9289E+10 395 Q99536;Q99536-3;Q99536-2

Serine/threonine-protein phosphatase CPPED1 CPPED1 2960 0,0217922 0,01962175 * 237,92 1,0183E+10 199 Q9BRF8;Q9BRF8-2;Q9BRF8-3

Acetyl-CoA acetyltransferase, cytosolic ACAT2 3043 -0,0565682 0,04766039 * 317,01 2,8485E+10 572 Q9BWD1;Q9BWD1-2

Mitochondrial import receptor subunit TOM22 homolog TOMM22 3313 0,02980568

Leucine--tRNA ligase, cytoplasmic LARS 3460 0,01649505 0,02642245 * 323,31 7274000000 249 Q9P2J5;Q9P2J5-2;Q9P2J5-3

Long-chain-fatty-acid--CoA ligase 5 ACSL5 3571 0,06006709 0,00681111 * 154,84 7240800000 164 Q9ULC5-3;Q9ULC5;Q9ULC5-4

Microtubule-actin cross-linking factor 1, isoforms 1/2/3/5 MACF1 3607 -0,0290438 0,01417312 * 48,007 790170000 58 Q9UPN3-4;Q9UPN3-3;Q9UPN3-2;Q9UPN3;Q9UPN3-5;O94854

Ubiquinone biosynthesis monooxygenase COQ6, mitochondrial COQ6 3666 0,01704172 0,0221531 * 4,0467 221160000 14 Q9Y2Z9-2;Q9Y2Z9-3;Q9Y2Z9

Deoxynucleoside triphosphate triphosphohydrolase SAMHD1 SAMHD1 3705 0,01748709 0,04259608 * 128,98 2502800000 100 Q9Y3Z3;Q9Y3Z3-4;Q9Y3Z3-3

Sulfide:quinone oxidoreductase, mitochondrial SQRDL 3781 0,0334172 0,02044332 * 46,601 1612000000 61 Q9Y6N5

Cytochrome c oxidase protein 20 homolog COX20 2118 0,04789002 12,934 452930000 15 Q5RI15;Q5RI15-2

Cytochrome c oxidase subunit 5A, mitochondrial COX5A 864 -0,0273551 9,3273 2501500000 48 P20674


