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Supplemental materials and methods
Chemicals and reagents.
Carbonyl Iron (Carl Roth), BODIPY LDL-C (Thermo Fisher Scientific), TopFluor (Avanti Polar Lipids), Cholesteryl Oleate [Cholesteryl-1,2-3H(N)] (Perkin Elmer), Cholesterol [1,2-3H(N)] (Perkin Elmer), Cholesterol [4-14C] (American Radiolabeled Chemicals), dNTP set 100mM each (GE Healthcare), RNAsin (Promega), Ssofast Probe Supermix (BioRad) , Ssofast EvaGreen Supermix (BioRad), FBS Superior (Biochrom), Penicillin/Streptomycin (Biochrom), DMEM (Lonza), Hepatocyte Wash Medium (Thermo Fisher Scientific), Williams’ Medium E (Thermo Fisher Scientific), Insulin Solution from Bovine Pancreas (Sigma Aldrich), MEM Non Essential Amino Acids (Thermo Fisher Scientific), Sodium Pyruvate Solution (Sigma Aldrich), Oil-Red-O Solution (Sigma Aldrich), Horse Serum (Thermo Fisher Scientific), Deferiprone (Sigma Aldrich), Iron(II) chloride tetrahydrate (Sigma Aldrich), Holo Transferrin (Sigma Aldrich), Liberase TM (Sigma Aldrich), Triton X-100 (Carl Roth), Bovine Serum Albumin (Sigma Aldrich), Sudan IV (Carl Roth), Hematoxylin (Sigma Aldrich), MG132 (Sigma Aldrich), Cycloheximide (Sigma Aldrich).

Human data.
Human genome-wide association data with HDL-C, LDL-C, and total cholesterol was generated by the Global Lipids Genetics Consortium (GLGC) as previously described http://csg.sph.umich.edu/abecasis/public/lipids2013. The GLGC 2013 data set was published recentley.1 Plots used in Figures 2 and S4 were generated using LocusZoom.2 The sample size consists of 188,577 individuals of European ancestry and 7,898 of non-European-ancestry.1
The findings from the GLGC data were extended using a recessive model in additional six populations (Table S1): (n = 24,058): (1) SAPHIR,3 (2) KORA F4,3 (3) KORA F3,4 (4) GCKD,5 (5) CoLaus,6 (6) SAPALDIA.7 The SNP rs1800562 was genotyped de-novo in SAPHIR and SAPALDIA using a TaqMan assay (ThermoFisher Scientific) on a QuantStudio 6 qPCR system. Imputed genome-wide SNP data was available for the other studies (imputation quality of rs1800562 in all studies was 1). Normalized whole-blood expression values form M1/M2 hallmark genes8 (identified by Martinez et al.) and genes regulated by oxidative stress (identified by Han et al.)9 in healthy controls (n = 6) and iron-high hemochromatosis type 1 subjects (HH1, serum ferritin > 1000 ng/ml) were extracted from the whole-blood transcriptome data set GSE121620 (GEO, Gene Expression Omnibus).
Animal studies.	
All animals were maintained in the animal core facility of the Medical University of Innsbruck and handled in strict accordance with good animal practice as defined by the Austrian Authorities, and all animal work was approved by the Austrian Animal Care and Use Committee (Bundesministerium für Bildung, Wissenschaft und Forschung–BMBWF, approval number BMBWFW-66.011/0175-WF/V/3b/2017). Five weeks old littermates (background C57BL/6N) were fed a standard chow diet (Ssniff) prior to the start of experiments; only male mice were used throughout the study. Hfe-/- mice were obtained from Klaus Schümann10 and cross-bred with ApoE-/- mice to generate ApoE-/-Hfe-/- double-knockout animals. ApoE-/- and ApoA1-/- mice were obtained from Jackson Laboratories Germany. At the age of 4 weeks, animals were switched to a western-type diet supplemented with 25 g/kg (ironhi) or 5 mg/kg (ironlo) carbonyl iron, respectively. At indicated time points, animals were fasted for 4 h, anesthetized and blood samples were taken. 

Gene therapy.
[bookmark: bbib10]The recombinant murine PCSK9 adeno-associated virus was purchased from Vector BioLabs using a PCSK9 gain-of-function construct (AAV8-TBG-mPCSK9-D377Y). To deliver AAV, 5-week-old mice were given 2,5x1012 vector genome copies/kg of PCSK9 AAV or control virus (AAV8-TBG-eGFP) via single tail vein injection according to Goettsch et al.11 Three weeks later, animals were set on an ironlo/hi diet.

Plasma cholesterol analysis.
Serum cholesterol was measured using Cholesterol F.X. reagent (Global System); lipoprotein profiles were analyzed by fractionation of pooled serum using two Superose 6-columns in series (FPLC), followed by cholesterol measurement.

Hepatic iron measurement.
Total hepatic iron was quantified as described previously by our laboratory.12




Atherosclerosis studies.
For atherosclerosis studies, ApoE-/- and ApoE-/-Hfe-/- animals were fed an ironhi/lo western-type diet for 20 weeks, respectively. At study termination, animals were sacrificed by cervical dislocation, and atherosclerosis lesion area was quantified as described previously.13, 14

[3H]-LDL-C turnover studies.
[3H]-LDL-C was prepared according to Weisgraber et al.15 Briefly, cholesteryl oleate (American Radiolabeled Chemicals) was dried under a nitrogen stream and resolved in ethanol abs. The solution was gently mixed with LDL (Sigma Aldrich), supplemented with a protease inhibitor cocktail (Sigma Aldrich) under a N2 atmosphere at 37 °C for 24 h, followed by extensive centrifugation/washing cycles with PBS using an Amicon Ultra device (Merck) with a cutoff of 10,000 MWCO. The radioactive signal was quantified using a liquid scintillation counter. Wildtype and 
Hfe-/- mice were fed an ironhi and ironlo diet for three weeks, respectively. Then, animals were injected i.v. with 200 µl of [3H]-LDL-C (2.7x105 CPM). At 4 h and 8 h, the tracer was measured in liver and serum using a liquid scintillation counter.  

In vivo LDL-C uptake in KCs.
For flow cytometry quantification of LDL-C uptake in KCs in vivo, LDL was loaded with fluorescently labeled cholesterol according to the method described above. Therefore, LDL was incubated with 8.5 µM TopFluor cholesterol (Avanti Polar Lipids) for 24 h at 37°C under a N2 atmosphere, followed by extensive centrifugation/washing cycles with PBS using an Amicon Ultra device (Merck) with a cutoff of 10,000 MWCO. Fluorescence intensity was determined at 495 nm / 507 nm using a Tecan Infinite 200. To rule out potential aggregation of our LDL-C preparations, we heated BODIPY LDL-C at 85°C for 5 min and compared native BODIPY LDL-C with thermal fused particles using size-exclusion chromatography (Figure S28). Wildtype and Hfe-/- mice fed an ironhi or ironlo diet for three weeks were injected i.v. with 200 µl of fluorescent LDL (1 mg/ml). The animals were sacrificed after 1 h; the liver was digested with 40 ml Collagenase 1 solution (Thermo Fisher Scientific, 0.8 mg/ml) and the KCs were isolated and prepared for flow cytometry. KCs were stained for lineage (CD3 (clone 17A2), CD19 (6D5), CD49b (DX5), CD45 (30-F11), CD11b (M1/70), Gr-1 (RB6-8C5) and F4/80 (BM8) (Thermo Fisher Scientific) and analyzed in a Gallios flow cytometry device (Beckman Coulter). KCs were confirmed by additional staining with Clec4f (Life Technologies). Circulating monocytes were determined by the usage of CD45 (30-F11), (CD3 (clone 17A2), CD19 (6D5), CD49b (DX5), CD11b (M1/70), Gr-1 (RB6-8C5), CD115 (AFS98), SiglecF (E50-2440), Ly6C (RB6-8C5) and analyzed in a CytoFLEX flow cytometry device (Beckman Coulter).

Macrophage-to-feces RCT Study
Macrophage in vivo RCT study using J774 macrophages (ATCC) was performed as described13. J774 macrophages were grown in suspension using a CELLspin 500 (Integra Biosciences), radiolabeled with 2.5 μCi ml-1 [3H]-cholesterol and loaded with 40 μg ml-1 acetylated LDL (AcLDL) for 48 h. These foam cells were washed twice, equilibrated in medium with 0.2% bovine serum albumin for 6 h, centrifuged, and resuspended in PBS. [3H]-cholesterol–labeled and AcLDL-loaded J774 cells were injected i.p. Plasma samples were taken at 6, 24, and 48 h post-injection. Feces was collected continuously from 0 to 48 h and stored at 4°C before extraction of sterols. At study termination (48 h after injection), the mice were exsanguinated. Fecal cholesterol as well as bile acid extractions were performed as described. Radioactivity in plasma and in fecal lipid extracts was measured in a liquid scintillation counter, and is given as % CPM injected.

KC depletion.
For depletion of hepatic KCs, the mice were injected i.v. with 200 µl of clodronate-containing liposomes or control liposomes (www.clodoronateliposomes.com) on days 0 and 2.16, 17 

LDL-C uptake in primary murine hepatocytes.
Primary murine hepatocytes were isolated as described.16 The cells were incubated with 2.5 µg/ml BODIPY LDL-C (Thermo Fisher Scientific). At indicated time points, the cells were detached using TrypLE Express (Thermo Fisher Scientific) and analyzed by flow cytometry. Flow cytometry measurements were performed using a Beckman-Coulter Gallios device and analyzed with the FlowJo software (FlowJo LLC). ΔMFI is defined as the difference in the signal intensity between an unstained control and a stained sample. Cell viability was assessed using DAPI (Thermo Fisher Scientific). Receptor-mediated endocytosis in Hfe-/- hepatocytes was blocked either by incubating cells at 4°C, or pharmacologically using dynasore, a cell permeable, dynamin GTPase-blocking small molecule.18


KC co-culture studies with primary murine hepatocytes.
For co-culture experiments, the immortalized murine Kupffer cell line Kup519 was loaded with BODIPY LDL-C for 20 h, then transferred to dishes containing freshly isolated primary murine hepatocytes. BODIPY cholesterol content in hepatocytes was visualized by immunohistochemistry and quantified at indicated time points using flow cytometry. To generate Abca1 deficient Kup5 cells, a genetic knockout was achieved using the CRISPR/Cas9 technology.20 The lentiCRISPR v2 plasmid was a gift from Feng Zhang (Addgene plasmid # 52961). Singe guide RNAs for Abca1 knockout were designed with the Broad Institute online tool.21 Following sgRNA was applied: Abca1 ACATGTCATCAACATAACAG. Lentiviral particles were produced according to Zufferey et al.22 by using lentiCRISPR v2 plasmid with the corresponding sgRNA insert, the packaging plasmid (psPAX2 plasmid was a gift from Didier Trono (Addgene plasmid # 12260) and envelope plasmid (pVSV-G plasmid was a gift from Connie Cepko (Addgene plasmid # 36399)). Thereafter, Kup5 cells were incubated with viral supernatant for 48 h, followed by antibiotic selection with 2 µg/ml Puromycin (Gibco).

Cholesterol efflux from Kup5 cells.
Experimental procedures were performed according to Demetz et al.,13 Tancevski et al.,14 and Duong et al.,23. Briefly, 5 x 105 Kup5 cells were seeded on a 6-well plate. Cells were then incubated with 5 µCi/ml [3H]-cholesterol for 24 h in DMEM containing 1% FBS. Then, cells were washed twice with PBS and equilibrated for 16-18 h in DMEM containing 0.2% fatty acid free BSA (Sigma Aldrich) and 1 µg/ml ACAT-inhibitor (Lonza). Subsequently, cells were washed twice with PBS and incubated with DMEM supplemented with 10 µg/ml ApoA1, 0.3 mM cAMP and 1µg/ml ACAT-inhibitor for 4 h. Supernatant was then collected, cells were washed twice with PBS and harvested in 1 ml 0.1 M NaOH. Both, supernatants and cell lysates were analyzed using a liquid scintillation counter (Perkin Elmer).

Protein extraction and immunoblot analysis.
Preparation of protein extracts and immunoblot analysis were performed as described.14 Anti-LDLr antibody was purchased from R&D systems, anti-Abca1 antibody from Abcam, and the anti-Actin antibody from Sigma Aldrich. Antibodies against ferroportin were from DAKO and Ferritin antibodies were produced previously in our laboratory.24 The chemiluminescent reaction was performed using Super Signal West Dura Reagent (Pierce), blots were visualized and analyzed by ChemiDoc device, using Image Lab software (BioRad). 
RNA isolation, reverse transcription, and TaqMan quantitative real-time PCR (qRT-PCR). 
Total RNA was extracted using PeqGold Trifast (VWR) according to the manufacturer's protocol and reverse transcribed with M-MLV Reverse Transcriptase (Thermo Fisher Scientific). The following primer sequences were used Tie2 forward TCTGGGTGGCCACTACCTAC, Tie2 reverse TGAAAGGCTTTTCCACCATC, YM2 forward CCACAGGAGCTGGATTCATT, YM2 reverse GGAAATCCCACAATGAGCTT, Arg1 forward GGTCTGTGGGGAAAGCCAATGAAG, Arg1 reverse GGAAATCCCACAATGAGCTT, IL12/23p40 forward GACCATCACTGTCAAAGAGTTTCTAGAT, IL12/23p40 reverse GGAAAGTCTTGTTTTTGAAATTTTTTAA, T-bet forward CCTGTTGTGGTCCAAGTTCAACCA, T-bet reverse ATCCACAAACATCCTGTAATGGCTTGT, T-bet probe ATCATCACTAAGCAAGGACGGCGAATGTTCC, CD3eps forward GGACAGTGGCTACTACGTCTGCTACAC, CD3eps reverse CCACACAGTACTCACACACTCGAGCT, Foxp3 forward AGGAGAAGCTGGGAGCTATGC, Foxp3 reverse TGGCTACGATGCAGCAAGAG , Foxp3 probe AGCGCCATCTTCCCAGCCAGG, GATA3 forward CTACCGGGTTCGGATGTAAGTC, GATA3 reverse GTTCACACACTCCCTGCCTTCT, IL6 forward TGTTCTCTGGGAAATCGTGGA, IL6 reverse AAGTGCATCATCGTTGTTCATACA, IL6 probe ATGAGAAAAGAGTTGTGCAATGGCAATTCTG, IL10 forward CCAGAGCCACATGCTCCTAGA, IL10 reverse TGGTCCTTTGTTTGAAAGAAAGTCT, IL10 probe TGCGGACTGCCTTCAGCCAGG, CD206 forward ATGCCAAGTGGGAAAATCTG, CD206 reverse TGTAGCAGTGGCCTGCATAG, TNFa forward TTCTATGGCCCAGACCCTCA, TNFa reverse TTGCTACGACGTGGGCTACA, TNFa probe CTCAGATCATCTTCTCAAAATTCGAGTGACAAGC, LDLr forward TCAGTCCCAGGCAGCGTAT, LDLr reverse CTTGATCTTGGCGGGTGTT, LDLr probe ACACCAAGGGCGTAAAGAGGAGGACACTGTTC, IFITM forward CCACAATCAACATGCCTGAG, IFITM reverse CCACCATCTTCCTGTCCCTA, IFIT forward CTGAGATGTCACTTCACATGGAA, IFIT reverse GTGCATCCCCAATGGGTTCT, NKp46 forward TCATCTGGGCCAAACCCAGCA, NKp46 reverse AGCACTCTGAGCCCCCTGACA, CD3eps forward GGA CAG TGG CTA CTA CGT CTG CTA CAC, CD3eps reverse CCA CAC AGT ACT CAC ACA CTC GAG CT, Hepcidin forward GGCAGACATTGCGATACCAAT, Hepcidin reverse TGCAACAGATACCACACTGGGAA, Hepcidin probe CCAACTTCCCCATCTGCATCTTCTGC, Beta-glucuronidase forward CTCATCTGGAATTTCGCCGA, Beta-glucuronidase reverse GGCGAGTGAAGATCCCCTTC, Beta-glucuronidase probe CGAACCAGTCACCGCTGAGAGTAATCG. 
Real-time PCR reactions were performed on a CFX cycler and analyzed with CFX software (BioRad). Gene expression was normalized using ΔΔct calculations. 

Design of hemagglutinin (HA) tagged HFE constructs.
For reconstitution of Hfe-/- hepatocytes with human wildtype HFE or the human variant bearing the C282Y missense mutation, we added a hemagglutinin (HA) tag after the N-terminal signaling sequence and a C-terminal Twin-Strep-tag to the human protein sequences of these two variants. The resulting protein sequences were subsequently optimized for mammalian expression with the codon optimization tool on the IDT homepage. The deduced nucleic acid sequence was supplemented with attB gateway overhangs and retrieved as gBlocks from IDT. These gBlocks were inserted into the pDONR207 (Thermo Fisher Scientific) donor plasmid using the BP Gateway reaction (Thermo Fisher Scientific) and transformed into chemo competent TOP10 (Thermo Fisher Scientific) bacteria. After validation by sequencing, pDONR207 plasmids with the correct insert were used in a LR Gateway reaction (Thermo Fisher Scientific) with the pCS-Dest (Addgene Plasmid #22423) expression vector. This reaction mix was, again, transformed into chemo competent TOP10 Bacteria and the resulting plasmids pCS2-HA-HFE(282C) and pCS2-HA-HFE(282Y) were sequence-verified.

Genetic reconstitution of HFE in primary murine Hfe-/- hepatocytes.
Primary hepatocytes of Hfe-/- mice were isolated as described, seeded onto glass cover slips (Menzel) and transfected with pCS2-HA-HFE(C282C), or pCS2-HA-HFE(C282Y) by using the JetPEI-hepatocyte transfection system according to the manufacturer's protocol (Polyplus transfections), respectively. To differentiate both between endogenous non-functional Hfe of murine Hfe-/- hepatocytes and human HFE in immunofluorescence staining, a hemagglutinin (HA)-tag at the N-terminus of the expressed HFE protein was inserted into the cDNA cassette of both wildtype and missense HFE, serving as a highly specific binding site for the employed anti-HA antibody. Immunofluorescence staining was performed as previously described.25 Briefly, after 48 h, cells were fixed with 4% paraformaldehyde for 20 min at room temperature and blocked with blocking/staining solution (5% horse serum, 0.2% Triton X-100, 0.2% bovine serum albumin in phosphate buffered saline) for 30 min at room temperature, co-incubated with anti HA (1:1,000, Sigma Aldrich), and anti LDLr antibody (1:1,000 R&D systems) overnight at 4°C. Subsequently, cells were labeled with secondary antibodies (1:1,000, donkey anti rat Alexa Fluor 488 and rabbit anti goat Alexa Fluor 594, Thermo Fisher Scientific) for 2 h at room temperature. Finally, cover slips were mounted with fluorescence mounting medium (DAKO) containing DAPI (Thermo Fisher Scientific) for DNA staining. Analysis was performed on 13 different preparations from primary Hfe-/- hepatocytes either transfected with wildtype (10 preparations) or with C282Y mutant HFE (3 preparations). Cultured cells from different preparations were collected, immunostained, and randomized so that the experimenter (image acquisition and analysis) was blinded to the actual condition. Cultures were imaged using a high resolution (60x, 1.42 N.A.) objective on an Olympus microscope and image acquisition was performed on a cell-to-cell basis using exactly the same exposure time and camera settings. To this end the experimenter scanned the coverglass for green anti-HA/Alexa488 staining. Images were then acquired without prior observation of the red anti-LDLr/Alexa594 channel. Quantification of fluorescent intensity was performed by including the entire cells as outlined in Figure 3 and using MetaMorph software (Molecular Devices) as previously described25, 26. A background region was acquired in each image and background fluorescence was subtracted. Depending on the yield and transfection efficiency, between 2 and 29 cells were analyzed per experiment. 

Masson’s trichrome staining.
Masson’s trichrome staining was carried out according to the manufacturer’s protocol (Abcam).

Cytology and immunohistochemistry.
Kup5 cells were seeded onto glass cover slips (Menzel) and incubated over night with 2.5 µl/ml BODIPY LDL-C (Thermo Fisher Scientific). Cells were fixed with a 4% paraformaldehyde (Sigma Aldrich) solution for 20 min at room temperature, blocked with 5% normal horse serum incubated with Alexa Fluor 594 Phalloidin for 1 h (Thermo Fisher Scientific) and mounted with fluorescence mounting medium (DAKO) containing DAPI (Thermo Fisher Scientific) to stain nuclei. Cells were imaged on a LSM 700 confocal microscope (Zeiss) and processed with Zen light software (Zeiss).27 Livers of wildtype mice were dissected and snap-frozen in Tissue Tek-OCT embedding compound (VWR) and stored at -80°C. Tissue sections of a thickness of 5 µm were desiccated, fixed with 4% paraformaldehyde for 20 min at room temperature, blocked with 5% normal goat serum at room temperature for 30 min and incubated with anti-LDLr (R&D Systems) as well as co-stained with Clec4f-antibody over night at 4°C (1:1,000 Thermo Fisher Scientific). Sections for ApoB staining (1:200 anti ApoB100 antibody, Abcam) were pre-incubated with 0.1% Triton X-100 (Carl Roth) at room temperature for 10 min. Then, samples were incubated with secondary antibodies (1:1,000 rabbit anti goat Alexa Fluor 488, donkey anti rat Alexa Fluor 594, Thermo Fisher Scientific) for 1 h. Finally, cover slips were mounted with fluorescence mounting medium (DAKO) containing DAPI (Thermo Fisher Scientific) for DNA staining. Afterwards, cells were imaged on an Olympus microscope using cellSens software (Olympus).

Prussian Blue Staining
Tissue sections (5 µm) were incubated for 1 minute with ammonium sulfide solution 20% (Sigma) and washed for 10 seconds with running tap water. Then, sections were incubated for 1 minute with 10% potassium hexacyanoferrate (Carl Roth) mixed with 0.5 M hydrochloric acid (Sigma Aldrich) and washed again with running tap water for 10 seconds. Microscope slides were dyed using nuclear fast red solution (Gatt-Koller) for 5 minutes. After an additional washing step (running tap water for 10 seconds), sections were incubated in 100% acetone for 10 minutes at 4°C, followed by 96% Ethanol for 2 minutes and afterwards ethanol absolute. Then, sections were drained in xylene for 2 minutes and mounted with mounting medium Entellan (Sigma Aldrich). 

Foam cell staining 
Tissue sections of a thickness of 5 µm were air dried for 1 h at room temperature. Once they were dry they were incubated first in 100% acetone for 10 minutes at 4°C, after that in 70% acetone for 30 seconds at 4°C and afterwards in 50% acetone for 30 seconds at 4°C. Microscope slides were washed in running tap water and additionally in PBS for 5 minutes. Samples were incubated in Bloxall (Blocking Solution Fa, Vector Laboratories) for 10 minutes at room temperature and washed with PBS for 5 minutes. Afterwards they were incubated for 30 minutes at 37°C in rat anti mouse CD68 (Bio Rad) antibody, diluted 1:400 in PBS/1% BSA. Microscope slides were washed in PBS for 30 minutes at room temperature and incubated with biotinylated rabbit anti rat (Vector Laboratories) diluted 1:200 in PBS/1% BSA for 30 minutes at 37°C. After an additional washing step with PBS for 30 minutes at room temperature, slides were stained with ExtrAvidin-Peroxidase (Sigma) diluted 1:200 in PBS/1% BSA at 37°C for 30 minutes and washed with PBS for 30 minutes at room temperature. After the addition of DAB (DAB Substrate Kit, Vector Laboratories) according to the manufacturer’s protocol, slides were washed with PBS for 20 minutes and then with distilled water. After the washing steps, slides were counterstained with filtered hematoxylin solution according to Mayer (Sigma) for 30 seconds.  Afterwards they were washed with 70% ethanol for 10 seconds as well as 96% ethanol for 5 minutes. After incubation with xylene substitute (Sigma-Aldrich) for 5 minutes cells were mounted with mounting medium Roti-Histokitt II (Carl Roth).

Oxidized LDL and ApoA-I measurements
Measurements were carried out according to the manufacturer’s protocols (antibodies-online.com #ABIN415792 and Abcam #ab238260).

HDL measurement
ApoB containing lipoproteins in plasma were precipitated using Qantolip HDL (Technoclone) according to the manufacturer’s protocol. Afterwards, the cholesterol in the samples was measured. 

Determination of cytokines in murine plasma
IL-6, TNFα, IL-1a, p-selectin, and ICAM1 (Magnetic Luminex Assay LXSAMSM-05) were measured according to the manufacturer’s protocols using a Luminex MAGPIX device (R&D Systems).

Echocardiography
Transthoracic echocardiography was performed using standard protocols for the assessment of heart function and morphometry as described previously.28, 29 Briefly, lightly anaesthetized mice (0.5% isoflurane and 99.5% O2) were placed on a temperature‐controlled warming pad (kept at 37.5°C). To conduct ultrasound examination, the Vevo 1100 imaging system and Visual Sonics Software Vevo Lab 1.7.1 (Visual Sonics, Toronto, Canada) were used. Measurements in parasternal longitudinal axis (PSLAX) were performed with a MS400 (18-38MHz) transducer. Aortic valve opening diameter and aortic valve leaflet thickness were determined in M-Mode. All measurements and analyses were performed in a blinded fashion from 3 consecutive cardiac cycles under stable conditions. The investigator was blinded to the treatment. 

Statistical analysis
Statistical analysis was carried out with software GraphPad Prism 7 (GraphPad Software) and R programming suite (www.r-project.org). Signiﬁcance was determined either by Mann-Whitney U test (non-parametric distribution), or unpaired two-tailed Student’s T test, or by one-way/two-way ANOVA with Tukey post-hoc tests when more than two groups were compared (parametric distribution). In the box plots, the boundaries of the box represent the first quartile (bottom boundary) and third quartile (top boundary); the band represents the median; and the whiskers represent 1.5x of interquartile range (IRQ). 
For the genetic association analysis in 6 epidemiological studies, linear models were calculated in each study separately, regressing the recessive coded genotype on total as well as LDL cholesterol, adjusted for age and sex. For the calculation of the P-values, the phenotypes were inverse normally transformed to ensure normal distribution. The single-study results were meta-analyzed using inverse variance weighted fixed effects. No heterogeneity between studies was observed (I2 index for heterogeneity = 0 for all models).
P < 0.05 was considered statistically signiﬁcant.

Specific statistical data analyzed in main figures.
Figure 1B: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: treatment, F(1,16) = 15.5, P = 0.0012; genotype, F(1,16) = 6.1, P < 0.025; treatment X genotype, F(1,16) = 12.6, P = 0.003; Tukey’s post hoc test.
Figure 1C: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: treatment, F(1,16) = 8.99, P = 0.0085; genotype, F(1,16) = 0.02386, P = 0.879; treatment X genotype, F(1,16) = 2.945, P = 0.105; Tukey’s post hoc test.
Figure 3G: Graphs show mean ± SD (unpaired Student’s t-test, two-tailed). 
Figure 4C: Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ (data representative of three independent experiments).
Figure 4D: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 
Figure 4F: Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ 2-way ANOVA: (F) treatment, F(1,16) = 0.05, P = ns; timepoint, F(3,16) = 62.4, P < 0.0001; treatment X time, F(3,16) = 0.7, P = ns (n = 3). (G) 2-way ANOVA: treatment, F(1,16) = 0.009, P = ns; timepoint, F(3,16) = 22.03, P < 0.0001; treatment X time, F(3,16) = 0.02, P = ns (n = 3). 
Figure 5E: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: treatment, F(1,16) = 166.2, P < 0.0001; timepoint, F(3,16) = 41.7, P < 0.0001; treatment X time, F(3,16) = 20.3, P < 0.0001; Tukey’s post hoc test (n = 3). (M) 2-way ANOVA: treatment, F(1,16) = 259.1, P < 0.0001; timepoint, F(3,16) = 25.2, P < 0.0001; treatment X time, F(3,16) = 10.0, P = 0.0006; Tukey’s post hoc test (n = 3).
Figure 5G: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: diet, F(1,8) = 17.03, P= 0.003; genotype, F(1,8) = 0.06, P = 0.039; diet X genotype, F(1,7) = 0.0033, Tukey’s post hoc test (n = 3). 
Figure 6G: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. (n = 4). Unpaired Student’s t-test; two-tailed test was used.
Figure 6H: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: genotype, F(1,8) = 15.3, P= 0.00453; Abca1 supplement, F(1,8) = 43.34, P = 0.0002; genotype X Abca1 supplement, F(1,8) = 15.3, P=0.0045, Tukey’s post hoc test (n = 3).
Figure 6I: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. (n = 3). Unpaired Student’s t-test; two-tailed test was used.
[bookmark: OLE_LINK1]Figure 6J: Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. ANOVA: F(2,6) = 14.2, P = 0.005; Tukey’s post hoc test (n = 3).
Figure 6K: Graphs show mean ± SEM, ANOVA: F(2,6) = 32.6, P = 0.0006; Tukey post hoc test (data representative of two independent experiments).
Figure 6M: Graphs show mean ± SEM. ANOVA: F(4,10) = 5.7, P = 0.012; Tukey post hoc test (data representative of two independent experiments).
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Supplemental figures
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Figure S1, related to Figure 1: ApoE-/-Hfe-/- mice were fed a Western-type diet low or high in iron (ironlo, ironhi) for 10 weeks. (A) The atherosclerotic burden was visualized in thoracic aortas stained with Sudan IV (n = 5 per group). Scale bar = 1 mm. 
(B) Statistical comparison of the atherosclerotic lesion size (Mann Whitney test, two-tailed). (C) Atherosclerotic burden in aortic sections stained with Oil-Red-O (n = 5 per group). 
(D) Statistical comparison of the atherosclerotic lesion size (Unpaired Student’s T test; two-tailed). 
(E) Representative images of transthoracic echocardiography of ApoE-/-Hfe-/- mice after ironlo or ironhi diet are shown. AA: ascending aorta, AV, AD: aortic valve diameter, AV: aortic valve. 
Echocardiographic evaluation of thickness of the ascending aorta (F) aortic valve thickness (G), and aortic valve diameter (H) for the evaluation of atherosclerotic plaque burden within the aortic root (n = 4-5 per group).  (F) Unpaired Student’s T test; two-tailed, (G) Mann Whitney test, two-tailed, (H) Unpaired Student’s T test; two-tailed. 
Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ.


[image: ]Figure S2, related to Figure 1: Storage of iron.
Liver and aortic root sections obtained from ApoE-/-Hfe-/- animals set on ironhi/lo for 10 weeks (n = 5). Histological iron staining in livers of animals on (A) ironlo and (B) ironhi diet, respectively. Scale bar = 100 µm. Parenchymal cells are contoured in yellow, non-parenchymal in red. (C) Hepatic iron measurement of respective animals (n=5 per group). Immunohistochemical staining of aortic roots using an anti-CD68 antibody to visualize foam cells in ironlo (D,E) and in ironhi (F,G) treated ApoE-/-Hfe-/- mice, respectively. (H) Statistical comparison of the CD68 positive area. Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ. Scale bars: 100 µm in overview, 10 µm in images at higher magnification. 
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Figure S3, related to Figure 1: Masson’s trichrome staining of the aortic root of Apoe-/ Hfe-/- fed a (A) ironlo and (B) ironhi diet for 10 weeks. Statistical comparison of the (C) collagen and (D) smooth muscle positive area. (Unpaired Student’s T test; two-tailed). Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. Scale bars: 100 µm in overview, 10 µm in images at higher magnification.
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Figure S4, related to Figure 1. Long-term dietary supplementation with iron reduces plasma LDL-C levels
in ApoE-/-Hfe-/- mice.
Dietary supplementation with iron prevents from atherosclerosis in ApoE-/-Hfe-/- mice. The graph shows FPLC analysis of cholesterol fractions of plasma pooled from mice at 20 weeks of diet (n = 5 per group).
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Figure S5, related to Figure 1: FPLC analysis of cholesterol fractions in plasma pooled from wildtype mice upon 10 weeks of western type diet high or low in iron.
The graph shows FPLC analysis of cholesterol fractions in plasma pooled from mice at 10 weeks of ironhi/lo diet (n = 5 per group).


[image: ]Figure S6, related to Figure 1: Dietary supplementation with iron prevents from atherosclerosis in ApoE-/-Hfe-/- mice
ApoE-/-Hfe-/- mice were set on a standard diet supplemented with 25 g/kg carbonyl iron or < 10 mg/kg iron for 6 weeks, respectively.
(A) Measurement of total cholesterol in plasma. (B) FPLC analysis of plasma pooled from animals (n = 3-4 per group). Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ (Unpaired Student’s T test; two-tailed).


[image: ]Figure S7, related to Figure 1: Dietary iron supplementation of ApoE-/-Hfe-/- mice rapidly leads to decreased levels of plasma cholesterol.
(A) Cholesterol measurement and (B) FPLC analysis of plasma pooled from animals at 5 days of dietary iron supplementation (n = 5 per group). (A) Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ.
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Figure S8, related to Figure 1: Markers of inflammation and macrophage polarization: Determination of (A) oxidized LDL (OxLDL), (B) alanine aminotransferase, (C) p-selectin, and (D) ICAM1 levels in plasma of                       ApoE-/-Hfe-/- animals set on ironhi/lo diet for 10 weeks. (E) Expression of M1/M2 foam cells polarization markers analyzed by qRT-PCR in the arotic roots of ApoE-/-Hfe-/- animals set on ironhi/lo diet for 20 week. (F-H) Quantification of circulating classical/inflammatory and non-classical circulating monocytes (Ly6Chi/lo) by flow cytometry in ApoE-/-Hfe-/- animals set on ironhi/lo diet for 3 weeks.
(A-D,F,G) Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. (E) Mean ± SEM. 
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Figure S9, related to Figure 1: Gene expression data set of whole-blood transcriptome.
Gene expression of markers for (A) M1 and (B) M2 differentiation and for (C) oxidative stress in blood of healthy individuals and hemochromatosis type 1 patients with high serum ferritin levels (n = 6 per group, GSE121620 GEO data set). Expression was normalized to healthy controls. Significance was assessed with two-tailed T test.
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Figure S10, related to Figure 1: Transcriptional expression of genes involved in T-cell regulation.
QPCR- analysis of atherosclerotic lesion of (A) FoxP3, (B) T-Bet1, (C) Gata3, (D) CD3epsilon, (E) Ifit, (F) Ifitm, (G) Nkp46 in ApoE-/-Hfe-/- set on ironhi/lo diet for 10 weeks. Beta-Glucuronidase (Gus) served as reference gene (n = 5 per group). Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ.


 



[image: ]Figure S11 related to Figure 2: (A) Locus plot for HDL-C centered on the HFE gene. The y-axis reports the -log10 P-values of each SNP from Willer et al. plotted against position on chromosome 6 using an additive genetic model; colors indicate amount of linkage disequilibrium between SNPs based on 1000 Genomes phase 3; the diamond indicates the identified lead SNP rs1800562 within HFE. Plot was generated using LocusZoom. (B) The association of the identified lead SNP rs1800562 in HFE with HDL-C was further analyzed in 6 epidemiological studies using a recessive model and including a total of 24,058 individuals. Estimates are derived from a recessive coded genotype (1: AA, 0: AG/GG), adjusting for age and sex and excluding participants taking lipid lowering drugs. Single-study results were meta-analyzed using inverse variance weighted fixed effects. The P-value was derived from the same model, but based on inverse normal transformed values of HDL-C to ensure normal distribution.
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Figure S12, related to Figure 2. Identification of HFE as a regulator of plasma cholesterol in humans.
Common variants in the human HFE gene were evaluated in GWAS meta-analysis comprising >180,000 individuals of European ancestry. (A) Locus plot for GWA to total-C in the HFE gene, with P-values of -log10 plotted against position on chromosome 6; colors indicate amount of linkage disequilibrium between SNPs; the diamond indicates the identified lead SNP rs1800562 within HFE. Plot was generated using Locus Zoom.
(B) Allele frequency and genotype distribution of SNP rs1800562 in the analyzed epidemiological studies. 
(C) Association of the SNP rs1800562 in HFE with plasma total cholesterol in 6 epidemiological studies, comprising a total of  > 20,000 individuals. Estimates are derived from a linear regression model on total cholesterol, using recessive coded genotype (1: AA, 0: AG/GG), adjusting for age and sex and excluding participants taking lipid lowering drugs. Single-study results were meta-analyzed using inverse variance weighted fixed effects. 
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Figure S13, related to Figure 2: HDL composition and functionality in ApoE-/-Hfe-/- mice.
(A) HDL and (B) ApoA-I levels of ApoE-/-Hfe-/ mice set on ironhi/lo diet for 10 weeks (n = 5 per group). (C) Plasma [3H]-cholesterol levels and (D) fecal [3H]-sterol levels (n = 8 per group). Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ.
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Figure S14, related to Figure 4. Iron upregulates LDLr in liver of Hfe-/- mice.
(A) Immunoblot analysis of LDLr in livers of wildtype and Hfe-/- animals fed ironlo or ironhi diet for 3 weeks, respectively. Actin served as loading control. (B) Densitometric analysis of proteins. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. Two-way ANOVA: diet F(1,20) = 49.77, P < 0.0001; genotype F(1,20) = 54.96, P < 0.0001; diet X genotype, F(1,20) = 27.86, P < 0.0001 (n = 6 per group).



Figure S15 related to Figure 4: Quantification of western blot analysis.
Immunoblot analysis of LDLr, of the iron storage protein ferritin and the iron exporter ferroportin levels in livers of wildtype and Hfe-/- animals fed ironlo or ironhi diet for 3 weeks, respectively. Actin served as loading control. 
[image: ]Densitometric analysis of proteins levels of (A) LDLr, (B) ferritin, and (C) ferroportin. Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ, Two-way ANOVA: (A) diet, F(1,8) = 13.43, P = 0.0064; genotype, F(1,8) = 49.19, P = 0.0001; diet X genotype, F(1,8) = 10.77, P = 0.0112; (B) diet, F(1,8) = 5.106, P = 0.0537; genotype, F(1,8) = 34.89, P = 0.0004; diet X genotype, F(1,8) = 0.847, P = 0.3841; (C) diet, F(1,8) = 5.265, P = 0.0509; genotype, F(1,8) = 4.314, P = 0.0715; diet X genotype, F(1,8) = 1.949, P = 0.2003, Tukey's post hoc test was used.
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Figure S16, related to Figure 4. Iron metabolism does not affect LDLr expression in isolated hepatocytes.
(A) Immunoblot analysis of LDLr in primary murine hepatocytes of wildtype and Hfe-/- animals incubated with Deferiprone (DFP) and holo transferrin (holo-Tf), respectively. Actin served as loading control. (B) Densitometric analysis of LDLr levels relative to the loading control. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: iron amount F(1, 20) = 0.88, P = 0.36; genotype, F(1, 20) = 121.6, P < 0.0001; iron amount X genotype, F(1,20) = 4.0, P = 0.059 (n = 6 per group).  
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Figure S17 related to Figure 4: Regulation of Ldlr by Hfe. 
(A) RT-qPCR-analysis of Ldlr in cultured primary murine hepatocytes from wildtype or Hfe-/- mice. Beta-Glucuronidase (Gus) served as reference gene. (B) Immunoblot analysis of Ldlr levels in primary murine hepatocytes, isolated from wildtype and Hfe-/- mice, and incubated with 150 µM cycloheximide (CHX) for 4 h. Actin served as loading control. (C) Densitometric analysis of LDLr levels relative to the loading control. (D) Immunoblot analysis of Ldlr levels in primary murine hepatocytes, isolated from wildtype and Hfe-/- mice, respectively, and incubated with 150 µM cycloheximide (CHX) for 24 h. Actin served as loading control. (E) Densitometric analysis of LDLr levels relative to the loading control. Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ.
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Figure S18, related to Figure 4. Inhibition of receptor mediated endocytosis in hepatocytes.
(A) Primary hepatocytes isolated from Hfe-/- mice were incubated with 5 µg/ml BODIPY LDL-C at 37°C or 4°C for 1h, respectively. LDL-C uptake in hepatocytes was determined using flow cytometry. Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ (n = 3). 
(B) Primary hepatocytes isolated from Hfe-/- mice were incubated with 5 µg/ml BODIPY LDL-C and treated with 25 µM dynasore or vehicle (Control) for 1h, respectively. LDL-C uptake in hepatocytes was determined using flow cytometry. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ (n = 4). (Unpaired Student’s T test; two-tailed.).
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Figure S19, related to Figure 4. AAV-mediated overexpression of PCSK9 in the liver abolishes LDLr expression. 
(A) Immunoblot analysis of hepatic LDLr levels in wildtype and Hfe-/- animals fed ironlo or ironhi diet for 12 weeks, and injected i.v. with 2.5 x 1012 genome copies per kg AAV8-TBG-eGFP, and AAV8-mPCSK9-D377Y respectively. Actin served as loading control. (B) Densitometric analysis of Ldlr levels relative to the loading control. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. 2-way ANOVA: diet F(1,16) = 7.923, P = 0.0125; transduction F(1,16) = 21.16, P < 0.0003; transduction X genotype, F(1,16) = 13.82, P = 0.002 (n = 6 per group).
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Figure S20, related to Figure 4: Formation of atherosclerosis plaques in animals infected with AAV-PCSK9.
(A) Oil Red-O staining of aortic roots of ApoE-/-Hfe-/- animals infected with AAV-PCSK9, and set on ironhi/lo for 10 weeks. (B) Statistical comparison of the lesion area. Echocardiographic evaluation of (C) thickness of the ascending aorta, (D) aortic valve thickness, and (E) aortic valve diameter for the evaluation of atherosclerotic plaque burden within the aortic root Unpaired Student’s T test; two-tailed. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ (n = 3-4 per group).
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Figure S21: Gating strategy for FACS sorting of KC after liver perfusion. 
Representative dot plots of the non-parenchymal fraction of perfused livers. KCs were defined as DAPI /lineage-, CD45+, Gr-1-, F4/80+, CD11bint cells.
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Figure S22, related to Figure 5. Specificity of the employed LDLr antibody.
Immunofluorescence analysis of liver sections from wildtype (left panels) and LDLr-/- (right panels) mice. (Red: LDLr AF594, blue: DAPI). Scale bar = 10 µm.
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Figure S23, related to Figure 5. Expression of KC-specific surface markers in Kup5 cells analyzed by flow cytometry.
Representative histograms of Kup5 cells were adjusted to % of maximum. Unstained cells are depicted in blue, cells stained with the indicated antibody in black. Kup5 cells were found MerTkhigh, Clec4fhigh, CD64high, F4/80high, Ly6c-, MHCIIhigh and CD11bhigh. Results of one representative experiment out of 3 performed are shown.


[image: ]
Figure S24, related to Figure 5. Inhibition of LDL receptor mediated endocytosis abolishes LDL-C uptake in Kup5 cells.
(A) Kup5 cells were incubated with 5 µg/ml BODIPY LDL-C and incubated at 37°C or 4°C for 1 h, respectively. LDL-C uptake in hepatocytes was determined using flow cytometry. Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ (n = 3). 
(B) Kup5 cells were incubated with 5 µg/ml BODIPY LDL-C and treated with 25 µM dynasore or vehicle (Control) for 1 h, respectively. LDL-C uptake in hepatocytes was determined using flow cytometry. Values are depicted as median with interquartile range (boxes). Whiskers represent 1.5x IRQ (n = 3) (Unpaired Student’s T test; two-tailed.).
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Figure S25, related to Figure 5. Gating strategy for identification of hepatic KC after liver perfusion by flow cytometry.
Representative dot plots of the non-parenchymal fraction of perfused livers. KCs are defend as: DAPI /lineage-, DAPI /lineage-, CD45+, Gr-1-, F4/80+, CD11bint.
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Figure S26, related to Figure 5: Depletion of KCs leads to LDL-C accumulation in plasma.
To evaluate KC-dependent cholesterol transport mechanisms in vivo, KC were depleted by the use of clodronate. 
(A) Wildtype and Hfe-/- mice were set on ironhi diet for three weeks. Animals were then injected i.v. with 200 µl clodronate-containing or control liposomes at days 0 and 2, respectively. (B) Three days after clodronate treatment, KC depletion was verified by immunofluorescence staining of liver sections from wildtype mice (red: Clec4f AF594, green: LDLr AF488, blue: DAPI). Scale bar = 50 µm.
[bookmark: OLE_LINK2](C,D) On day three of liposomal clodronate or control treatment, animals were injected i.v. with [3H]-LDL-C. Mice were sacrificed at 4 h and 8 h post-injection, and tracer was measured in (C) plasma and (D) liver using a liquid scintillation counter. Values are depicted as median with interquartile range (boxes), whiskers represent 1.5x IRQ. (C) ANOVA F(3,9) = 2.21 P = ns; 8 h ANOVA F(3,13) = 8.22 P = 0.0025, Tukey’s post hoc test (n = 3-5). (D) 4 h ANOVA F(3, 9) = 2.525 P = 0.12; 8 h ANOVA F(3, 11) = 3.16 P = 0.068 (n = 3-5).
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Figure S27, related to Figure 6: Transflux of cholesterol from wildtype, Sr-bI-/-, and Abcg1-/- Kup5 cells to primary murine hepatocytes. (A) Genetic knockout of Sr-bI and of the cholesterol efflux pump Abca1 in Kup5 cells using the CRISPR/Cas9 technology was verified by immunoblot analysis. Actin served as loading control. BODIPY LDL-C derived cholesterol transfer from (B) wildtype Abcg1-/-, and (C) Sr-bI-/- Kup5 cells to primary murine hepatocytes after 24 h of co-culture was measured using flow cytometry. (n= 4)

[image: ]Figure S28, related to Methods (In vivo LDL-C uptake in KCs). Analysis of aggregation of LDL particles.
To induce LDL particle aggregates, BODIPY LDL-C particles were heated at 85°C for 5 min (colored lines) and compared with native BODIPY LDL-C (black lines) using size-exclusion chromatography. (A) Protein, (B) cholesterol, and (C) fluorescent moieties are shown.



SUPPLEMENTAL TABLES

Table S1, related to Figure 2. Baseline Characteristics of Contributing Studies.

	
	SAPHIR
(n = 1709)
	KORA F4
(n = 2926)
	KORA F3
(n = 3077)
	GCKD
(n = 5034)
	COLAUS
(n = 5355)
	SAPALDIA
(n = 5957)

	Age (in years)
	51.33 ± 6.00
[47, 52, 55]
	56.15 ± 13.31
[44, 56, 67]
	57.32 ± 12.90
[46, 57, 67]
	60.08 ± 11.97 
[53, 63, 70]
	53.47 ± 10.77
[44.4, 53.1, 62.0]
	52.17 ± 11.41
[43, 53, 61]

	Women, n (%)
	628 (36.75%)
	1509 (51.57%)
	1577 (51.25%)
	2007 (39.87%)
	2867 (53.54%)
	3000 (50.36%)

	Total cholesterol
(mg/dl)
	227.93 ± 39.74 
[200, 225, 253]
	216.06 ± 39.71 
[188, 214, 240]
	218.31 ± 39.87 
[191, 216, 243]
	211.31 ± 53.09 
[176, 207, 240]
	215.81   ± 39.68
[189.5,   212.7, 239.8]
	233.04 ± 43.56
[201, 232, 259]


	LDL cholesterol 
(mg/dl)
	145.74 ± 36.34 
[120, 145, 169]
	136.09 ± 34.89 
[111, 134, 158]
	128.01 ± 32.55
[105, 126, 148]
	118.42 ± 43.68 
[89, 114, 143]
	129.23 ±35.63
[104.4, 127.6, 150.8]
	142.41 ± 39.66   
[114, 140, 167]


	HDL cholesterol 
(mg/dl)
	59.56 ± 15.63
[48, 57.5, 69]
	55.91± 14.45 [45, 54, 65]
	58.85 ± 17.14 [47, 56, 69]

	52.03 ± 18.12
[39.37, 48.51, 61.44]
	63.18 ± 16.81
[50.27, 61.87, 73.47]
	58.02 ± 17.19
[45.17, 55.98, 67.95]

	Lipid-lowering drugs, n (%)
	78 (4.56%)
	370 (12.65%)
	325 (10.56%)
	2566 (50.97%)
	684  (12.77%)
	445 (7.47%)


Continuous variables are shown as mean +/- stdev and [25%,50%,75%]-Percentiles
n: sample size for which genotypes, phenotypes (TC, LDL-C, HDL-C) and covariates age and sex are available 
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