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Supplementary Methods 

Animal models and treatments 

The generation of the miRNA-143/145 knockout animals has been previously described1. 

The investigation conforms to the European Commission Directive 86/609/EEC and was 

approved by the local ethical committee (Progetto di Ricerca 2009/3). Ldlr-/-/miRNA-143/145-/-  

(DKO) mice were generated by crossbreeding mice deficient in miRNA-143/145 with mice 

lacking Ldlr (Jackson Laboratories, Bar Harbor, Maine, USA). Both animals were on 

C57Bl/6J background; after two generations, two groups were selected: Ldlr-/-/miRNA-

143/145-/- mice and Ldlr-/-/miRNA-143/145-/+, used for the control group. At 8 weeks of age, 

animals were fed ad libitum with WD (21% fat, 0.15% cholesterol and 19.5% casein, Piccioni 

Italy) for 16 weeks. All experimental procedures were in accordance with the institutional 

guidelines for animal research. The mice were sacrificed with an injection of Avertin 2,5% 

(Aldrich Chemical Co.USA). The heart and the arterial tree were perfused with saline solution 

under physiological pressure. Then the aortas and the hearts were isolated, placed in a 

storing solution (RNA laterICEtm, Ambion, Germany) at –20°C or paraffin embedded. 

3’UTR Luciferase Reporter Assays 

cDNA fragments corresponding to the entire 3’UTR of human ABCA1 and SR-BI were 

amplified by RT-PCR from total RNA extracted from mouse liver with XhoI and NotI linkers. 

The PCR products were directionally cloned downstream Renilla luciferase open reading 

frame of the psiCHECK2TM vector (Promega) that also contains a constitutively expressed 

firefly luciferase gene, which is used to normalize transfections. Point mutations in the seed 

region of predicted miR-33 sites within the 3’UTR of human ABCA1 and SR-BI were 

generated using Multisite-Quickchange (Stratagene) according to the manufacturer’s 

protocol. All constructs were confirmed by sequencing. COS-7 cells were plated into 12-well 
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plates (Costar) and co-transfected with 1μg of the indicated 3’UTR luciferase reporter vectors 

and the miR-145 mimic or negative control mimic (CM) (Dharmacon) utilizing Lipofectamine 

2000 (Invitrogen). Luciferase activity was measured using the Dual-Glo Luciferase Assay 

System (Promega). Renilla luciferase activity was normalized to the corresponding firefly 

luciferase activity and plotted as a percentage of the control (cells co-transfected with the 

corresponding concentration of control mimic). Experiments were performed in triplicate wells 

of a 12-well plate and repeated at least three times. 

 

Plasma lipid analysis and FPLC 

Blood samples were collected in EDTA tubes by intracardiac blood collection and plasma 

was separated by low speed centrifugation at 4°C. The measurement of plasma lipids was 

performed by standard enzymatic techniques (ABX for Cobas Mira Plus, Montpellier, 

France)2, 3. For FPLC analysis, 300 μl pooled plasma (n = 3 mice total) was separated on a 

Superose column (Amersham) at a flow rate of 0.4 ml/min. Fractions were collected and 

analyzed for total cholesterol content using the Cholesterol-E Kit. For HDL measurements, 

apoB-containing lipoproteins were precipitated by the phosphotungstate-magnesium method, 

and HDL-C was measured using either the HDL Cholesterol Kit (Wako) or the Amplex Red 

Cholesterol Assay (Invitrogen).  

 

Quantification of atherosclerosis 

Cross-sequential sections 5 µm thick were prepared from the aortic root up to 150 µm after 

the valve leaflets were no longer detectable. For the aortic sinus and the ascending aorta the 

slides were stained with hematoxilin-eosin (H&E), for each tract of the aorta 15 sections were 

analyzed. Images of the aortas were captured with Axiovert 200 microscope and the 

atherosclerotic lesion area was quantified by computer image analysis, using Axiovision LE 

rel 4.4 software by two blinded observer. Data are expressed as µm2 and are calculated as 

the differences between the area of the media + intima subtracted of the media area. The 
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quantification of the collagen content was performed following picro-sirius red staining, 

images of the aortas were captured with Axiovert 200 microscope (ZEISS, Milan, Italy) under 

regular and polarized light, then fibrillar collagen, detected by yellow birefringence, was 

quantified using Image J analysis software, capable of colors segmentation and automation 

by programmable macros, by two blinded observer. Data are expressed as the percentage of 

the total atherosclerotic lesion area covered by fibrillar collagen ± standard error. 

Immunohistochemistry. 

Paraffin-embedded tissue sections were deparaffinized with Xylene (2 × 5 min, 25°C) then 

rehydrated in a series of graded ethanol washes and deionized H2O. The detection of 

macrophage was performed as described2, 3. Briefly rat anti mouse F4/80 (antigen,AbD 

Serotec, Oxford, UK, dilution 1:100) or non-immune IgG as a control were used (4°C 

overnight) followed by incubation with a secondary biotinylated antibody (anti-rabbit IgG or 

anti-rat IgG, Vector Laboratories, Burlingame, CA, USA,diluted 1:200 in 1% normal goat 

serum and PBS) 1h at room temperature. Immunoreactivity was visualized using avidin-

biotin-peroxidase method (Bio-optica, Milano, S.p.A, Italy) with 3,3’-diaminobenzidine 

substrate (Sigma, Italy) as the chromogen. Dehydrated sections were observed using Zeiss 

Axioskop microscope (Zeiss) and analyzed with color video image analysis system linked to 

the microscope, for the quantification of the immunoreactive area the Image J analysis 

software, capable of color deconvolution and segmentation by programmable macros, was 

used. 

 

Gene expression analysis 

The aortas were isolated and placed in a storing solution (RNA later, Ambion, Germany) at –

20°C, as described (11). Total RNA was extracted and processed for reverse transcription, 

then RT-PCR or qPCR experiments were performed as described2, 3. For quantitative real 

time PCR experiments 3 l of cDNA were amplified using 1x SYBR Greener mastermix 

(Invitrogen, Italy). Each sample was analyzed in duplicate using the IQTM thermal cycler 
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(BioRad, Italy), the PCR amplification was related to a standard curve ranging from 10-11 to 

10-14 mol/L and data were normalized for the housekeeping gene ribosomal protein 13a 

(RLP13a). 

Cell Culture. 

Peritoneal macrophages from adult male DicerFlox/Flox or Dicerflox/flox-LyzCRE mice were 

harvested by peritoneal lavage four days after intraperitoneal injection of thioglycollate (3% 

w/v). Cells were plated in RPMI 1640 supplemented with 10% FBS, 100 units/ml penicillin 

and 100 units/ml streptomycin. After 4 hours, non-adherent cells were washed out, and 

macrophages were incubated in fresh medium containing DMEM, 10% FBS, and 20% L-cell-

conditioned medium for 24 hours and cells were maintained in culture as an adherent 

monolayer. Peritoneal macrophages were use for different experiments. VSMCs were 

obtained from Lonza. Peritoneal macrophages were cultured in 6-well plates and starved 

overnight before the incubation (12 h) with the conditional media isolated from VSMC 

untreated or treated with TNF (10ng/ml) for 12 h. At the end of the treatment macrophage 

were washed three times, the RNA isolated and te miR-145 quatified as described above.  

 

Western blot Analysis 

50 mg of liver were lysed in RIPA buffer supplemented with protease inhibitors (Roche). 

Protein content was determined using the colorimetric Lowry assay. Proteins were then 

separated by SDS-PAGE and transferred onto a nitrocellulose membrane. Membrane were 

saturated at room temperature in PBS containing 5% non fat milk for 1 h at room 

temperature, washed with PBS containing 0.1% Tween-20, then incubated overnight at 4°C 

with the primary antibody followed by incubation with peroxidase conjugated anti-mouse or 

anti rabbit IgG (Sigma Aldrich, St.Louis, MO, USA) for one hour at room temperature. 

Immunocomplexes were detected by enhanced chemiluminescence (Amersham ECL Plus, 

GE Healthcare UK Ltd, Little Chalfont, UK). For densitometry analysis, levels of ABCA1, SR-
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BI and Dicer were normalized to HSP-90 levels. ABCA1 and SR-BI antibodies were obtained 

from Abcam and the antibody against Dicer was purchased from Santa Cruz.  

 

Statistical analysis 

Data were analyzed using IBM_SPSS 19.0; parametric t-test setting the significance level at 

p<0.05 was used or in case of lack of normal distribution, nonparametric Wilcoxon tests were 

applied.  
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Suppl. Figure 1: Hepatic miR-33 and miR-122 levels are not altered by the absence of miR-

145 in vivo. qRT-PCR analysis of miR-33 and miR-122 expression from liver samples of wild-type 

(WT) and miR-143/145-/- mice. 

 

 

Suppl. Figure 2: Absence of miR-143/145 does not influence body weight. Body weight 

analysis of Ldlr-/- and DKO male (upper panel) and female (bottom panel) mice at different time 

points.  
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Supplemental Figure 3: miR-145 is transferred from VSMCs to macrophages. qRT-PCR 

analysis of miR-145 expression in mouse primary macrophages (WT and dicer KO) and treated 

with conditional media isolated from untreated or TNF-treated VSMCs. Data are the mean ± S.D of 

3 independent experiments. Representative Western blot analysis of DICER and HSP90 form WT 

and Dicer KO mouse primary macrophage is shown in the upper panels. *Significantly different 

from cells treated with conditional media from untreated VSMCs. P≤0.05 
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