ONLINE APPENDIX
METHODS

Criteria for excluding competing causes of hepatic steatosis. Criteria for excluding competing causes of fatty liver disease were as follows: a history of alcohol consumption >20 g/d (males) and >10 g/d (females) (assessed by a detailed inquiry of patients and relatives and a validated questionnaire filled in daily for one week by the patients) or positive serum markers of viral hepatitis B-C; exposure to occupational hepatotoxins or drugs known to be steatogenic or hepatotoxic; positive autoimmune or celiac disease markers; abnormal serum (1-antitripsin, ceruloplasmin, trasferrin saturation, or thyroid hormones. Mutations in the hemochromatosis genes HFE and TRF2 were detected in patients and controls using multiplex amplification reaction (Nuclear Laser Medicine, Milan, Italy). Liver iron concentration (LIC) and  hepatic iron index (HII) were assessed from 2 mg dry weight tissue by atomic absorption spectroscopy.
Genetic analyses.  Primers and probes for allelic discrimination analysis of AGTR1 A1166C were as follows:forward primer AGCAAGAGAACATTCCTC, reverse primer CAGCCGTCATCTGTCTA, A1166 probe (FAM-labeled)-5′CTACCAAATGAGCATTAGCT-3′ (BLACK HOLE1), C1166 (TEXAS RED labelled)-CTACCAAATGAGCCTTAGCT- 3′ (BLACK HOLE2). 

Purified DNA (2 μl) was amplified in a real-time PCR in the iCycler iQ system (BIO-RAD, Hercules, CA). Positive controls, genotyped by direct sequencing, were included in each run, together with a negative control containing no DNA template

Markers of endothelial dysfunction, inflammation and  adipokines

Serum E-selectin and ICAM-1 levels were measured by a solid phase ELISA (R&D SYSTEM, Minneapolis, MN, USA). Minimum detectable doses and intra- and inter-assay CVs were, respectively, <0.1 ng/mL, 4.7-5.0 %, 7.4-8.8%, and 0.17-1.26 pg/mL, 2.3-3.6%, 5.5-7.8%,.

Serum CRP levels were determined via a high sensitivity latex agglutination method on HITACHI 911 Analyser (Sentinel Ch., Milan). The kit had a minimum detection of less than 0.05 mg/L, and a measurable concentration range up to 160 mg/L. The intra-assay and inter-assay variation coefficients were, respectively, 0.8–1.3 and 1.0–1.5%.

Serum adiponectin and plasma MCP-1 were measured by a sandwich ELISA (R&D Systems Europe,

Abingdon, UK);  the kit has a sensitivity of 0.25 pg/ml in a 50-μl sample size and a range of 3.9 to

250 ng/ml. The intra- and interassay CVs were 3.4 and 5.8%, respectively. 

Resistin was measured by a biotin-labeled antibody- based sandwich enzyme immunoassay

(BioVendor Laboratory Medicine, Brno, Czech Republic). The intra-assay e inter-assay  CVs were respectively 2.8–3.4% and 5.5– 6.8%.
Pro-/antioxidant markers. Plasma nitrotyrosine (NT) was measured by a commercial ELISA kit product by HyCult Biotechnology (Pantec, Turin, Italy).

Plasma total antioxidant status (TAS) measurement was based on the reduction of Cu++ into Cu+ by the action of all present antioxidants. The amount of Cu+ is evaluating through measuring the complex formed by Cu+ and bathocuproine. This complex has a typical absorption at 490 nm. (ANTOXT Kit by Fujirebio Diagnostics AB Göteborg, Sweden).
Genetic analyses. ApoE genotype was determined by PCR amplification of genomic DNA using specific oligonucleotide primers. 
Dietary and physical activity record. Subjects  were instructed to fill in a 7‑day validated and reproducible dietary questionnaire during an individual training session with a nutritionist; a list of foods was designed, for each item different portion sizes were specified according to the EPIC study(
). The diet record was analyzed using the WinFood database (Medimatica, Teramo, Italy) according to the table of food consumption of the Italian National Institute of Nutrition  and Food Composition Database for Epidemiological Study in Italy(
).

Oral glucose tolerance test (OGTT)-derived indexes of glucose homeostasis.

Plasma glucose, insulin and C-peptide were measured at every time-point. The area under the concentration curve (AUC) of glucose, insulin and C-peptide during the OGTT was calculated with the trapezoidal method. Prehepatic insulin delivery was estimated as the suprabasal (Δ) 30-min AUC of C-peptide divided by the 30-min increase in circulating glucose. The hepatic insulin extraction (He), as percentage of secreted hormone, was estimated by [1 – (AUC insulin/AUC C-pep)].

Insulin sensitivity was estimated from a model of glucose clearance, which provides the oral glucose insulin sensitivity (OGIS), an index of whole body insulin sensitivity; muscle and hepatic insulin resistance index were calculated from OGTT as previously proposed and validated against clamp in nondiabetic subjects(1, 2). 
The following  indexes of β-cell function were also calculated: the insulinogenic index (IGI), computed as the suprabasal serum insulin increment divided by the corresponding plasma glucose increment in the first 30 min (ΔI30/ΔG30), and the CP-genic index (CGI), computed as Δ C-pep30/ΔG30, previously validated against measures of (‑cell functions derived from frequently-sampled intravenous glucose tolerance test (FIVGTT )(3-5). Two integrated indexes of (‑cell function, i.e. disposition index (DI) and adaptation index (AI), were also calculated. DI and AI relate (‑cell ability to adapt insulin secretion to changes in insulin sensitivity and represent integrated parameters of (‑cell function. These indexes also accurately predicted future T2DM in the general population(6). 
Oral fat load test: meal composition

Participants were encouraged to avoid strenuous physical efforts and to follow their usual diet during the 24 h preceding the test. The fat load consisted of a mixture of dairy cream (35% fat) and egg yolk for a total energy content of 766 kcal. The total amount of fat was based on the subject's body surface area (78.3 g fat  55.6 % saturated fatty acids, 29.6 % monounsaturated fatty acids, 4.2 % polyunsaturated fatty acids,  0.5 g cholesterol per m-2). The fat load was consumed during a period of 5 min; subjects kept fasting on the test morning and strenuous activity was forbidden, since exercise can reduce postprandial lipemia. Blood samples were drawn every 2 hours for 10 hours and the following parameters were measured in fasting conditions and postprandially at each time of the test:
Oral fat load test: TRLP subfractionation 

TRLP were isolated through preparative ultracentrifugation and their total Tg and Chol content were subsequently measured. One aliquot of plasma was brought to densities of 1006 g/L by adding a KBr solution (d=1330 g/L) and centrifuged at 105,000 g for 21h at 10°C in a Beckman L8-70M ultracentrifuge. Tg and total Chol concentration was then determined in lipoprotein fraction enzymatically. Separated plasma was brought to a density of 1.10 g/mL by adding solid KBr. The density gradient was prepared by adding to 4 mL of this plasma 3 mL of a 1.065 g/mL solution containing 0.05% KBr/NaCl plus EDTA (pH 7.4); 3 mL of a similar solution at 1.020 g/mL; 3 mL of physiological saline at 1.006 g/mL. 
Oral fat load test: Apo B48 measurement
Apo B48 content in VLDL was measured with a sandwich-ELISA as the method. During incubation apo B48 in the sample reacts with anti-apo B48 antibody bound to microtitration well. After washing, which removes non-reactive plasma components, a biotinylated detection antibody specific for apo B48 and avidin-horseradish peroxidase conjugate is added to each micro plate well successively and incubated. After a second incubation and a simple washing step that removes unbound enzyme labeled antibody, the bound conjugate is detected by reaction with the substrate solution. The reaction is stopped by adding acid to give a colorimetric endpoint, then read spectrophotometrically (Elabscience, China).
Oral fat load test: HDL-C determination
Total HDL-Chol(HDL-C) was determined by enzymatic colorimetric assay after precipitation of LDL and VLDL fractions using heparin-MnCl2 solution and centrifugation at 4°C and it had an intra-assay variation coefficient of 2.5 % and an inter-assay variation coefficient of 4.1%(7).
Oral fat load test:  oxLDL measurement 

Ox-LDLs were measured with a solid phase two-site enzyme immunoassay. It is based on the direct sandwich technique in which two monoclonal antibodies re directed  against separate antigenic determinants on the oxidized apolipoprotein B molecule. During incubation oxidized LDL in the sample reacts with anti-oxidized LDL antibodies bound to microtitration well. After washing, which removes non-reactive plasma components, a peroxidase conjugated anti-human apolipoprotein B antibody recognizes the oxidized LDL bound to the solid phase. Alter a second incubation and a simple washing step that removes unbound enzyme labeled antibody, the bound conjugate is detected by reaction with 3,3', 5,5'-tetramethylbenzidine (TMB). The reaction is stopped by adding acid to give a colorimetric endpoint, then read spectrophotometrically (Mercodia, Uppsala, Sweden).

Oral fat load test: Nuclear Factor(NF)-(B  activation in  mononuclear cells (MNCs) 

Blood samples were collected in tubes containing Na-EDTA as an anticoagulant; 3.5 mL of the anticoagulated blood sample was carefully layered over 3.5 mL of the PMNL isolation medium (Robbins Scientific Corp, Sunnyvale, CA). Samples were centrifuged at 450 x g in a swing outrotor for 30 min at 22 °C. At the end of centrifugation, 2 bands separate out at the top of the red blood cell pellet. The top band consists of monocuclear leukocytes(MNCs), whereas the bottom band consists of polymorphumuclear leukocytes(PMNs). The MNC and PMN bands were harvested with a Pasteur pipette, repeatedly washed with Hank’s balanced salt solution, and reconstituted to a concentration of 4 x 105 cells/mL in Hank’s balanced salt solution. This method yields> 95% pure PMN and MNC suspensions(
). 

NF-kBp50/p65 transcription factor assay kit was purchased from Cayman Chemical (Ann Arbor MI, USA). The method detects specific transcription factor DNA binding activity in nuclear extracts and cell lysates. A specific double stranded DNA sequence containing the NF-kB response element is immobilized onto the bottom of wells of a 96 well-plate. NF-kB in nuclear or cytoplasmatic extract binds specifically to the NF-kB response element. NF-kBp50/65 is detected by addition of specific primary antibody directed against NF-kBp50/65. A secondary antibody conjugated to Horseradish peroxidase is added to provide a sensitive colorimetric readout at 450 nm.
Oral fat load test: calprotectin measurement. Human Calprotectin was measured by sandwich ELISA (HyCult Biotechnology sold in Italy by Pantec, Turin, Italy) in plasma samples. Samples and standards are incubated in micro titer wells coated with antibodies recognizing human calprotectin. After this incubation, unbound material in the sample is removed by washing. Biotinylated second antibody (tracer) binds to captured human calprotectin. Excess tracer is removed by washing. Strepatvidin–peroxidase conjugate binds to the biotinylated tracer antibody. Excess of Strepatvidin–peroxidase conjugate is removed by washing and substrate, tetramethylbenzidine, is added to the wells. Absorbance is read at 450 nm. The calprotectin concentration of samples with unknown concentration can be determined from the standard curve.
Oral fat load test: markers of hepatocyte apoptosis. The M30-Apoptosense ELISA kit, a one step in vitro immunoassay for the quantitative determination of the apoptosis-associated CK18Asp396 neo-epitope in serum (PEVIVA AB, Bromma, Sweden), has a sensitivity of 25 U/L in a 25- L sample size and a range of 75 to 1000 U/L. The intra- and inter-assay CVs are less than 8%.

Liver histology in biopsy-proven NAFLD patients. Each pathological feature was read and scored by a single pathologist (RP) blinded to the patient clinical-biochemical characteristics and scored according to the NASH Clinical Research Network criteria; NASH was defined according to Brunt criteria, in line with current guidelines
. Steatosis was mild in 34% of NAFLD patients, moderate in 37% NAFLD patients, and severe in 29% patients. Lobular inflammation was absent in 30% patients, grade 1 in 21% patients, grade 2 in 24% patients, and grade 3 in 25% patients. Hepatocyte ballooning was absent in 40% patients, grade 1 in 35% patients and grade 2  in 25% patients. . Fibrosis was stage 0 in 54% patients, 1 in 15% patients, 2 in 18%, and stage 3 in 23% subjects; cirrhotic changes were absent.
Online Appendix Table 1. Baseline (panel A) and change from baseline (panel B)values in main clinical and biochemical parameters of the follow-up cohort(n=314), grouped according to  AGTR1 A/C   genotype. In panel B,  only parameters that significantly differed across genotypes o changed from baseline during follow-up are shown as ( (difference between initial and final values)
	A)Baseline parameters

	Parameter
	AGTR1 AA
(n=137)
	AGTR1 AC
 (n=135)
	AGTR1 CC
 (n=42)
	P

	Age(yr)
	50±1
	49±1
	49±1
	0.784

	Sex(%M)
	61
	62
	60
	0.839

	BMI(kg/m2)
	25.8±0.3
	25.7±0.3
	25.9±0.4
	0.721

	Waist (cm)
	90±1
	89±1
	90±1
	0.889

	Sys BP(mmHg)
	123±2
	123±2
	124±2
	0.813

	Dia BP(mmHg)
	81±1
	82±2
	80±2
	0.874

	Family history of T2DM (%)
	14
	12
	8
	0.395

	PNPLA3 (%)

C/C 

C/G  

G/G  
	41
31
28
	45
33
22
	41
42
17
	0.831
0.793
0.392

	TM6SF2  C/T n(%)

CC

CT

TT
	84
14
2
	85
13
2
	84
13
3
	0.795

0.885

0.864

	ApoE (%)

2-3

3-3

3-4
	22
60
18
	20
60

            20
	19
55
21
	0.731
0.713
0.791

	Smoking status:

never(%)

former(%)

current(%)
	63

15

22
	62

20

18
	61

22

17
	0.612

0.776

0.801

	Education(%):

Primary school

Secondary school

University
	66

20

14
	67

17

16
	65

21

14
	0.798

0.801

0.913

	METS(h/week)
	22±1
	22±1
	21±1
	0.823

	E-selectin (ng/mL)
	22.3±3.4
	22.5±2.2
	24.2±2.9
	0.812

	ICAM-1 (ng/mL)
	201.4±9.6
	195.9±9.17
	198.6±9.1
	0.458

	VCAM-1 (ng/mL)
	428.7±11.4
	435.2±13.2
	439.8±13.6
	0.639

	CRP(mg/L)
	1.7±0.1
	1.6±0.2
	1.6±0.2
	0.812

	Resistin(ng/mL)
	3.4±0.2
	3.3±0.3
	3.5±0.3
	0.839

	Adiponectin (ng/mL)
	7601±209
	7812±300
	7791±378
	0.693

	Nitrotyrosine(nmol/mL)
	6.7±1.5
	6.3±1.2
	6.2±1.5
	0.906

	TAS(mmol/L)
	0.89±0.03
	0.90±0.04
	0.92±0.02
	0.839

	Glucose(mg/dL)
	93±3
	92±3
	93±3
	0.793

	HOMA-IR 
	1.5±0.2
	1.6±0.3
	1.5±0.4
	0.802

	Tg(mg/dL)
	113±8
	114±9
	113±10
	0.839

	Total C(mg/dL)
	187±5
	184±7
	186±9
	0.748

	HDL-C(mg/dL)
	61±2
	60±2
	60±4
	0.872

	AST(IU/L)

	16±1
	16±2
	17±2
	0.862

	ALT(IU/L)
	18±1
	17±2
	19±2
	0.827

	B)Change from baseline

	(  Sys BP(mmHg)
	+6(1
	+12(2
	+20(2
	0.007

	(  Dia BP(mmHg)
	+3(1
	+6(1
	+10(1
	0.009

	( CRP(mg/L)
	0.6(0.2*
	1.2(0.2*
	2.3(0.1**
	0.010

	( HOMA-IR
	0.5(0.2*
	1.1(0.2*
	1.9(0.1*
	0.018

	( E-selectin (ng/mL)
	4.1(1.1**
	10.1(1.9**
	18.94(1.9**
	0.007

	( ICAM-1 (ng/mL)
	9.3(2.1**
	37.4(5.2**
	82.3(6.9**
	0.001

	( vCAM-1 (ng/mL)
	79.3(6.1**
	112.4(5.2**
	192.3(8.1**
	0.001

	( Resistin(ng/mL)
	0.6(0.1
	1.0(0.2
	1.9(0.3
	0.038

	( Adiponectin (ng/mL)
	-621(41*
	-813(62*
	-1939(181*
	0.009

	( Nitrotyrosine(nmol/mL)
	5.5(1.1
	9.2(1.1
	16.4(1.2
	0.026

	( TAS(mmol/L)
	-0.26(0.01*
	-0.38(0.03*
	-0.58(0.01*
	0.036

	( AST(IU/L)
	3(2**
	14(2**
	29(1**
	0.008

	( ALT(IU/L)
	4(3**
	12(2**
	29(1**
	0.0002

	Incident NAFLD n(%)
	22(16) **
	37(27) *
	22(52) ‡
	0.020

	Incident hypertension n(%)
	40(29%)0
	58(43%)
	26(62%)
	0.020

	Incident T2DM n(%)
	7(5) **
	8(6) *
	3(7) ‡
	0.371

	Incident Obesity n(%)
	10(7) **
	             14(10) **
	4(10) **
	0.719


The P values value refer to comparison between groups at baseline, at the end of follow-up and to comparison in changes during the follow-up, respectively. Data are expressed as mean±SEM.

Subjects with different AGTR1 A/C  genotypes were compared for baseline values and for changes during follow-up. 

Abbreviations: BP: blood pressure; C: cholesterol; CRP: C-reactive protein; Dia: diastolic; HOMA-IR: homeostasis model assessment of insulin resistance; ICAM: intercellular adhesion molecule; IGR: impaired glucose regulation; METS: Metabolic equivalent of activity (h/week); PNPLA3: patatin-like phospholipase domain-containing 3; Sys: systolic; T2DM: type 2 diabetes mellitus; Tg: triglycerides; 

* p<0.05 vs. all other AGTR1 genotypes 

** p<0.01 vs. all other AGTR1 genotypes

§ p<0.001 vs. all other AGTR1 genotypes

† p<0.05 vs.  AGTR1 AC genotype  

‡ p<0.01 vs. AGTR1 AC genotype

# p<0.001 vs. AGTR1 AC genotype 

¶  p<0.05 vs.  AGTR1 AA genotype

¶ ¶  p<0.001 vs.  AGTR1 AA genotype
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