ADDITIONAL MATERIAL

TABLES

Table S1. Clinical characteristics of 312 PREVEND participants according to FLI status. 




All continuous variables are expressed as median (interquartile range [IQR]) or number [no.] (percentages [%]). P-value (Mann-Whitney U-test for continuous variables and Fisher's exact test for categorical variables).Abbreviations: total-c: total cholesterol; LDL-c: low density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; TG: triglyceride; BMI: body mass index; ALT: alanine transaminase; AST: aspartate transaminase; FLI: fatty liver index; ALP: alkaline phosphatase; GGT: gamma-glutamyl-transferase; FRS: Framingham risk score; AAA-1: anti-apolipoprotein A-1 IgG; OD: optical density
§LDL calculated according to Friedwald formula.
§§ FRS: calculated based on: sex, age, smoking status, presence of diabetes, hypertension treatment, total cholesterol, HDL cholesterol.
§§§ FLI: (e 0.953*loge (triglycerides) + 0.139*BMI + 0.718*loge (ggt) + 0.053*waist circumference - 15.745) / (1 + e 0.953*loge (triglycerides) + 0.139*BMI + 0.718*loge (ggt) + 0.053*waist circumference - 15.745) * 100





















Table S2. Clinical characteristics of PREVEND participants with the FLI < 60 according to AAA-1 status 


All continuous variables are expressed as median (interquartile range [IQR]) or number [no.] (percentages [%]). P-value (Mann-Whitney U-test for continuous variables and Fisher's exact test for categorical variables).
Abbreviations: total-c: total cholesterol; LDL-c: low density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; TG: triglyceride; BMI: body mass index; ALT: alanine transaminase; AST: aspartate transaminase; FLI: fatty liver index; ALP: alkaline phosphatase; GGT: gamma-glutamyl-transferase; FRS: Framingham risk score; AAA-1: anti-apolipoprotein A-1 IgG; 
§LDL calculated according to Friedwald formula.
§§ FRS: calculated based on: sex, age, smoking status, presence of diabetes, hypertension treatment, total cholesterol, HDL cholesterol.
§§§ FLI: (e 0.953*loge (triglycerides) + 0.139*BMI + 0.718*loge (ggt) + 0.053*waist circumference - 15.745) / (1 + e 0.953*loge (triglycerides) + 0.139*BMI + 0.718*loge (ggt) + 0.053*waist circumference - 15.745) * 100

























ADDITIONAL FIGURES

Figure S1
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Figure S1. TLR expression in HepaRG cells. FACS analysis was performed to evalutate expression of TLR-2,TLR-4 and CD-14 in HepaRG cells. Cells were treated for 45 minutes with anti-TLR4, anti-TLR2 or anti-CD14 (show in orange). Cells were treated also with the specific IgG control (isot Ctl, shown in light blue) or with only culture medium (untreated shown in red). Results are representative of three independent experiments.
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Figure S2. Gene silencing efficiency in HepaRG. 
[bookmark: _GoBack]Gene silencing efficiency was analysed by western blot.
The intensity of SREBP-1 protein band decrease only in cells tranfected with siRNA targeting SREBP-1 gene. For negative control a scramble siRNA was used.
SREBP-1 protein analysisis was carried out at 24 hours post-transfection. -tubulin was used as internal control.








ADDITIONAL METHODS

Cells
HepaRG  cells  obtained from Biopredic International (Saint Gregoire, France) and were cultured in Williams’ E medium (Gibco, Thermo Fisher Scientific, MA USA) supplemented with 10% (vol/vol) Cytiva Hy clone fetal clone II serum (U.S origin) (Cytiva, MA USA),  20 IU/mL penicillin, 20 µg/mL streptomycin from Gibco, 5 µg/mL bovine insulin solution (Sigma Aldrich, MO USA ) , 2 mM glutamine, and 50 µM hydrocortisone 21-hemisuccinate sodium salt (Sigma Aldrich). Cells were routinely passaged through plating them at low density (25 000 cells/cm2), allowing to reach 80% confluency after 3–5 days of culture, followed by culturing them for two weeks. Conventional dimethyl sulfoxide (DMSO)-mediated differentiation of HepaRG cells was performed through culturing cells for two weeks in the absence of DMSO, following by two additional weeks in the presence of 1.8% (vol/vol) DMSO (Sigma Aldrich), in order to promote expression of differentiated hepatic markers and functions, as previously described (1, 2).

Oil Red O (ORO) staining for lipid droplet distribution
ORO (Sigma-Aldrich), a fat-soluble dye, was used to detect neutral lipids (triglycerides, diacylglycerols, and cholesterol esters) in cryosectioned liver tissue. Briefly, sections after 10% formalin fixations were rinsed with water 2 for two minutes, then rinsed with 60% isopropanol and incubated 10 min with ORO at room temperature, after that time were rinsed again with 60% isopropanol and three times with water. Aquatex (Merck Millipore, MA USA) was used as a mounting media. Images were acquired with an automated upright slide scanning microscope in widefield, Zeiss Axio Scan.Z1 (Zeiss, Gottingen Germany). We used a 20X objective for all images. The images were collected using the Axio Scan.Z1 software (Zeiss). Quantification of the lipid ORO staining was obtained using Definiens Tissue Studio software (Definiens, Munich Germany). The score is based on the average number of pixels of red signal present in that specific region and tissue, as compared to the total area of the delineated region. This is defined as a percentage for each region analyzed. 

Bodipy staining for lipid droplet distribution
Immunofluorescent detection of lipid droplet in HepaRG cells was done with the lipophilic dye Bodipy 493/503, 4,4-difluoro-3a,4a-diaza-s-indacene (Life Technologies, CA USA) while cell nuclei were stained with fluorescent stain Hoechst 33342 (Life Technologies). 
Briefly, 12 000 differentiated HepaRG cells were seeded in a 96 well plate (Ibidi, Martinsried Germany) with Williams’ E medium supplemented as specified above. The next day, cells were fixed with 3% paraformaldehyde for 20 min. at room temperature. After cell washing, a 0.05% saponin (Sigma-Aldrich) solution containing Bodipy (1g/mL) and Hoechst (5g/mL) was added and incubated at room temperature for 30 min shaking gently in the dark.     
Images were acquired with the ImageXpress Micro Confocal® (Molecular Devices, CA USA) 
using a 40X objective and quantified using MetaXpress Custom Module editor software.
 After  segmentation relevant masks were  generated and then applied on the fluorescent images to extract relevant measurements. The average number of droplet per cell is reported on the graph.

Protein purification and Western Blot analysis
1.8 x106 differentiated HepaRG cells were plated onto a 6 well plate (Costar), the day after the cells were treated for 24 hours with polyclonal AAA-1 (Academy Bio-Medical Co, ref: 11AG2) or control IgG (Meridian Life Science, ref: A66200H) for 24 hours at 37°C both at the concentration of 40 g/mL. After that the cells were lysed at 4°C for 20 minutes with radioimmunoprecipitation assay (RIPA) lysis buffer adding protease inhibitors (Complete tablets mini, Roche) and phosphatases inhibitors (Halt protease & phosphatase cocktail, Thermo Scientific) and then samples were centrifuged at 14.000 rpm at 4°C for 20 minutes. Protein concentration was determined by micro BCA Protein Assay Kit (Thermo Scientific).
Twenty micrograms of total protein extract were resolved by 8 or 10% polyacrylamide gel electrophoresis, under reducing conditions, and transferred to a polyvinylidene difluoride (PVDF) membrane (Immobilon, Millipore IPVH 00010) in presence of 20% methanol. 
To reduce the possibility of non-specific binding the membrane was blocked by using 5% no-fat milk powder in tris-buffered saline and Tween 20 (T-TBS) for one hour at room temperature. After this step, the membrane was incubated under agitation with each primary antibody in 5% milk in T-TBS. The mouse anti-SREBP2 antibody (Cayman Chemicals, MI USA, ref: 10007663 ) was used 1:1000 overnight at 4 °C, the mouse anti-SREBP1 antibody (Novus Bio, CO USA, ref: NB600-58255) was used 1:1000 overnight at 4 °C, the rabbit anti-FASN antibody (Abcam, Cambridge UK, ref: Ab1223964) was used 1: 5000 overnight at 4 ° C, rabbit anti-GPAT1 antibody (Novus Bio, ref: NBP1-76907) was used 1: 1000 overnight at 4 ° C, finally mouse anti-Tubulin antibody (Santa Cruz Biotechnology, TX USA, ref: sc-23948) was used as control diluted 1:2000 1 hour at room temperature. As an alternative to anti-tubulin antibody, mouse anti-actin antibody diluted 1:5000 (Abcam, ref: ab8226) was also used as a control. Horseradish peroxidase–conjugated antisera from Dako (Agilent, CA USA) (1: 4000) were used to reveal primary binding, with detection by BM Chemiluminescence Blotting Substrate peroxidase (POD) from Roche Diagnostics (Mannheim, Germany). 
Regarding the kinetics of protein expression we treated HepaRGs cells at different time points with AAA-1 (40 g/mL) and processed for western blot analysis as described above. 

siRNA-mediated SREBP-1 gene knock-down 
siRNA transfections were performed with Lipofectamine RNAi-MAX (Invitrogen) in antibiotic-free medium according to manufacturer instructions. 
A reverse transfection protocol was performed, using 96-well plates (Corning). Briefly, the transfection process started by adding 150 l/well of each solution containing respectively one of the 3 siRNAs (siRNA1, siRNA2, siRNA ctrl): 3 l siRNA (1M) + 139.5 l OPTI-MEM 1X (Gibco) and 7.5l of Lipofectamine RNAiMAX diluted 1:10 in OPTI-MEM 1X.
Then 30 l of OPTI-MEM 1X was added to each well. 30 min later, 1.5X104 per well of HepaRG cells were seeded using William's Medium E without antibiotics in a volume of 130 l/well. 24 hours later, cells were treated with AAA-1 or control IgG for 24 hours. 
The three validated siRNA against the SREBF1 target gene were from Ambion (Life technologies, Darmstadt, Germany). 
siRNA1: part number 4390824, ID s129
siRNA2: part number 4392420, ID s131
siRNA3: negative control, 4390843

AAA-1 assessment
AAA-1 were measured as previously described (3-6). Briefly, Maxisorp plates (NuncTM, Roskilde, Denmark) were coated with purified, human-derived delipidated and unmodified apoA-1 (20 µg/mL; 50 µL/well) for 1 h at 37 °C. After being washed, all wells were blocked for 1 h with 2% BSA in a PBS at 37 °C. Participants’ samples were also added to a non-coated well to assess individual non-specific binding. After six washing cycles, a 50 µL/well of signal antibody (alkaline phosphatase-conjugated anti-human IgG; Sigma-Aldrich, St Louis, MO, USA, ref: A-3150), diluted 1:1000 in a PBS/BSA 2% solution, was added and incubated for 1 h at 37 C. After washing six more times, phosphatase substrate p-nitrophenyl-phosphate-disodium (Sigma-Aldrich, St Louis, MO, USA) dissolved in a diethanolamine buffer (pH 9.8) was added and incubated for 30 min at 37 °C (Molecular DevicesTM Filter Max F3, Molecular Devices, San Jose, CA, USA). OD450 was determined at 450 nm, and each sample was tested in duplicate. Corresponding non-specific binding was subtracted from the mean OD450 for each sample. The specificity of detection against lipid-free and unmodified apoA-1 has been previously determined by conventional saturation tests, Western blot, and LC-MS analyses (6) . The inter-assay coefficient of variation was 9% (n = 5), and the intra-assay CV was 5% (n = 5). For serum, the AAA1 seropositivity cut-off was previously specified and validated, and was set at an OD450 >0.64 for the 97.5th percentile of AAA-1 of healthy blood donors (3, 4, 6-9). 

Flow cytometry analysis
Indirect immunofluorescence was performed to evaluate the expression of TLR-2, TLR-4 and CD-14 in HepaRG cells. Briefly, cells were seeded at a density of 300,000 cells per well in 96-well conical bottom plates, centrifugated for 5 minutes at 1000 rpm to carry out a first wash. 
The cells were then incubated for 45 min- at 4 °C in the dark in 100 l of Phosphate Buffered Saline (PBS)-1% BSA containing 2.5 l of the antibody anti-TLR-2, anti-TLR4 or anti-CD14, labeled with APC probe (Biolegend, CA USA), or with 2.5 l of the control isotype labeled with Allophycocyanin (APC) or Fluorescein isothiocyanate (FITC) probes. 
The fluorescence intensity was analysed with the BD Accuri ™ C6 Plus Flow Cytometer and a minimum of 0.3 millions cells/sample was acquired. Analysis was preformed using FlowJo software (BD Biosciences, NJ, USA).

Cytokeratin-18 assessment
Supernatants derived from cells treated with AAA-1 or control IgG for 24 hours were analyzed for Cytokeratin-18 concentrations. The ELISA measurements of the Cytokeratin-18 concentrations were performed using the PEVIVA M65® ELISA and M30® ELISA kits (TECO medical AG, Switzerland), according to their corresponding protocols. Absorbance was measured with the FilterMax F3 Multi-Mode Microplate Reader, using the SoftMax Pro software, version 7.0.3.
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		Overall

(n=203)

		AAA-1 negative (n=135)

		AAA-1 positive (n=68)

		P-value



		Demographic

		

		

		

		



		Age, yr. 

		51 (45-59.5)

		51 (45-61)

		50 (45-58.8)

		0.70



		Males, no. (%)

			111 (55.5)

		71 (52.3)

		40 (58.8)

		0.24



		Waist circumference, cm 

		87 (80-94)

		86.5 (80-93)

		87.7 (78.7-95)

		0.55



		Weight, kg

		73 (65-80)

		72.2 (65-78)

		74 (64.7-81.2)

		0.45



		BMI, kg/m2

		24.6 (22.8-26.4)

		24.4 (22.6-26.03)

		24.8 (23.2-27.3)

		0.11



		Systolic blood pressure, mm Hg

		118 (108-130)

		118 (108-130)

		118.5 (108-130.5)

		0.99



		Diastolic blood pressure, mm Hg

		70 (65-76)

		70 (65-77)

		71 (67-75.5)

		0.67



		

		

		

		

		



		Current smoker, no. (%)

		65 (32.5)

		38 (28.5)

		27 (40)

		0.06



		Type 2 diabetes, no. (%)

		17 (8.5)

		10 (7.4)

		7 (10.2)

		0.32



		FRS §§

		9.1 (5.3-14.9)

		9 (5.9-15)

		9.1 (5.9-13.7)

		0.62



		Biochemical

		

		

		

		



		Total-c mg/dl 

		196.8 (166.2-220.4)

		197.9 (169.7-225)

		194.7 (160.8-216.7)

		0.28



		LDL-c § mg/dl 

		132.3 (106-154.2)

		136.2 (107-157.9)

		130.7 (101.3-148.1)

		0.18



		HDL-c mg/dl 

		41.9 (35.5-50.8)

		42.1 (35.1-51.8)

		 41.5 (36.7-49.3)

		0.48



		TG mg/dl 

		95.6 (69-123.1)

		95.6  (69-124.8)

		95.6 (68.6-121.3)

		0.80



		Plasma glucose, mg/dl 

		81.4 (76-88.6)

		81.4 (75.6-88.2)

		 82.8 (75.6-90)

		0.72



		ALP, U/l 

		42 (34-52.5)

		41 (34-53)

		42 (32.5-52)

		0.87



		ALT, U/l  

		5.8 (5-8)

		5.7 (5-8.3)

		6.2 (5-7.7)

		0.20



		AST, U/l 

		18 (14-21)

		18 (14-21)

		18 (15-22.5)

		0.10



		GGT, U/l   

		16.5 (12.5-24.5)

		16 (12-21)

		19.5 (14-28)

		0.018



		FLI §§§

		22.2 (10.9-39.5)

		20.6 (9.3-37.8)

		25.9 (10.9-43.7)

		0.05
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 Overall    (n=312 )  FLI<60   (n=200)  FLI≥60   (n=112)  P - value  

Demographic      

Age, yr.   53 (46 - 65)  51 (45 - 59.5)  59 (50.5 - 69)  <0.0001  

Males, no. (%)  154 (49.3)  111 (55.5)  43 (38.3)  0.01  

Waist circumference, cm   94 (85 - 104)  87 (80 - 94)  107 (102 - 114)  <0.0001  

Weight, kg  78 (69.7 - 89)  73 (65 - 80)  93 (84 - 102)  <0.0001  

BMI, kg/m 2  26.5 (23.7 - 29.5)  24.6 (22.8 - 26.4)  30.4 (28.8 - 32.9)  <0.0001  

Systolic blood pressure ,   mm Hg  124 (111 - 138)  118 (108 - 130)    134 (123 - 146)  <0.0001  

Diastolic blood pressure ,   mm Hg  72 (67 - 78)  70  (65 - 76)  76 (71 - 80)  <0.0001  

Current s moker, no. (%)  87 (27.9)  65 (32.5)  22 (19.6)  0.064  

Type 2 diabetes, no. (%)  43 (13.7)  17 (8.5)  16 (14.2)  0.03  

FRS (%)  §§  11.7 (6.1 - 23)  9.1 (5.3 - 14.9)  18.5 (11.7 - 30)  <0.0001  

Biochemical      

Total - c mg/dl   195  (167 - 221.9)  196.8 (166.2 - 220.4)  189.8 (167.6 - 224.4)  0.97  

LDL - c § mg/dl   131.7 (104 - 155.7)  132.3 (106 - 154.2)  123.7 (100.2 - 155.8)  0.46  

HDL - c   mg/dl   38.2 (31.7 - 47.5)  41.9 (35.5 - 50.8)  32.4 (26.9 - 37.1)  <0.0001  

TG mg/dl   114.2 (84.1 - 157.6)  95.6 (69 - 123.1)  162   (120.4 - 215.2)  <0.0001  

Plasma glucose , mg/dl   85 (77 - 92)  81.4 (76 - 88.6)  90 (84.6 - 106.2)  <0.0001  

ALP, U/l  44 (35 - 54)  42 (34 - 52.5)  47.5 (40 - 56.5)  0.0008  

ALT, U/l    6.5 (5 - 9)  5.8 (5 - 8)  7.9 (5.6 - 10.1)  <0.0001  

AST, U/l   18 (15 - 23)  18 (14 - 21)  20 (16 - 26)  0.0005  

GGT, U/l    21 (14 - 35)  16.5 (12.5 - 24.5)  36 (24 - 54.5)  <0.0001  

FLI §§§   41.3 (16.7 - 75.6)  22.2 (10.9 - 39.5)  82.3 (73.4 - 92.5)  <0.0001  

AAA - 1 (OD)  0.54 (0.43 - 0.71)  0.54 (0.43 - 0.74)  0.54 (0.43 - 0.66)  0.81  

AAA - 1 pos, no (%)  101 (32.3)  67 (33.5)  34 (30.3)  0.57  
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 Overall   (n=203)  AAA - 1  negative  (n=135)  AAA - 1 positive  (n=68)  P - value  

Demographic      

Age, yr.   51 (45 - 59.5)  51 (45 - 61)  50 (45 - 58.8)  0. 70  

Males, no. (%)    111 (55.5)  71   ( 52.3 )  40   ( 58.8 )  0.24  

Waist circumference, cm   87 (80 - 94)  86.5 (80 - 93)  87.7  (78.7 - 95)  0. 55  

Weight, kg  73 (65 - 80)  72.2 (65 - 78)  74 (64.7 - 81.2)  0. 45  

BMI, kg/m 2  24.6 (22.8 - 26.4)  24.4 (22.6 - 26.03)  24.8 (23.2 - 27.3)  0.1 1  

Systolic blood pressure, mm Hg  118 (108 - 130)  118 (108 - 130)  118.5 (108 - 130.5)  0. 99  

Diastolic blood pressure, mm Hg  70 (65 - 76)  70 (65 - 77)  71 (67 - 75.5)  0. 67  

     

Current s moker ,   no. (%)  65 (32.5)  38 (28.5)  27 (40)  0.06  

Type 2 diabetes, no. (%)  17 (8.5)  1 0   ( 7.4 )  7   ( 10.2 )  0.32  

FRS  §§  9.1 (5.3 - 14.9)  9 (5.9 - 15)  9.1 (5.9 - 13.7)  0.62  

Biochemical      

T otal - c mg/dl   196.8  (166.2 - 220.4)  197.9 (169.7 - 225)  194.7 (160.8 - 216.7)  0. 28  

LDL - c § mg/dl   132.3 (106 - 154.2)  136.2 (107 - 157.9)  130.7 (101.3 - 148.1)  0. 18  

HDL - c   mg/dl   41.9 (35.5 - 50.8)  42.1 (35.1 - 51.8)    41.5 (36.7 - 49.3)  0. 48  

TG mg/dl   95.6 (69 - 123.1)  95.6  (69 - 124.8)  95.6  (68.6 - 121.3)  0.8 0  

Plasma glucose , mg/dl   81.4 (76 - 88.6)  81.4 (75.6 - 88.2)    82.8 (75.6 - 90)  0. 72  

ALP, U/l   42 (34 - 52.5)  41 (34 - 53)  42 (32.5 - 52)  0.8 7  

ALT, U/l    5.8 (5 - 8)  5.7 (5 - 8.3)  6.2 (5 - 7.7)  0. 20  

AST, U/l   18 (14 - 21)  18 (14 - 21)  18 (15 - 22.5)  0.1 0  

GGT, U/l     16.5 (12.5 - 24.5)  16 (12 - 21)  19.5 (14 - 28)  0.018  

FLI §§§  22.2 (10.9 - 39.5)  20.6 (9.3 - 37.8)  25.9 (10.9 - 43.7)  0.0 5  


