SUPPLEMENTAL MATERIAL
Materials and Methods

Animals and Diet

Male apoE_/_ mice, LDb (Ldlr_/_Apobecl_/_) mice,’ TLR4™ mice (all on a C57BL/6 background)
and C57BL/6 wild-type (WT) mice, CDIllc  /apoE”~ and CDI1lc"/apoE™ littermates,’
CD36°"" mice® (deficient in functional CD36 and on a C57BL/6 background; obtained through
Mutant Mouse Regional Resource Centers) and CD36"" WT littermate controls were used.
ApoE”" mice, TLR4”" mice and C57BL/6 mice were originally purchased from the Jackson
Laboratory (Bar Harbor, ME) and the mouse colonies were maintained in a pathogen-free animal
facility of Baylor College of Medicine. Mice were either maintained on normal chow diet (ND,
PicoLab Rodent Chow 5010; LabDiet, St. Louis, MO) throughout, or switched to western high-
fat diet (WD) (21% milkfat [w/w], 0.2% cholesterol [w/w]; Dyets Inc., Bethlehem, PA) at the
age of 8 weeks and maintained on WD for up to 10 weeks, or switched to a high-fat low-
cholesterol diet (HFD) (21% milkfat [w/w], 0.05% cholesterol [w/w]; Dyets Inc.) or low-fat
high-cholesterol diet (HCD) (5% milkfat [w/w], 0.2% cholesterol [w/w]; Dyets Inc.) at the age of
8 weeks and maintained on these diets for 2 weeks. A total of 346 male mice, including 116
“WT,” 170 apoE™", 5 LDb, 12 CD36°™°", 3 TLR4™", 20 CD11c"*/apoE™" and 20 CD1lc "~
/apoE ™", were used. All mice were housed in a pathogen-free facility that maintained a 12-hour
light/12-hour dark cycle. Blood was drawn via retro-orbital puncture, and plasma total
cholesterol and triglyceride levels were measured using enzymatic procedures with Wako
products (Wako Diagnostics, Richmond, VA). All animal studies were approved by the
Institutional Animal Care and Use Committee of Baylor College of Medicine.

Antibodies and flow cytometric (FACS) analysis of blood and aortas

The following monoclonal antibodies (mAbs) to mouse antigens, with appropriate isotype
negative controls, were used: CD45 (FITC-conjugated), CD11c (FITC-, PE- or PerCP-Cy5.5—
conjugated), CD11b (FITC-conjugated), Ly-6C (FITC- or APC-conjugated) (BD Biosciences,
San Jose, CA); CDI115 (PE-conjugated), F4/80 (FITC- or PerCP-Cy5.5—conjugated)
(eBioscience, San Diego, CA); CD204 (FITC-conjugated), and CD36 (FITC-conjugated) (AbD
Serotec Inc., Raleigh, NC).

For FACS analysis of blood, blood was drawn through retro-orbital puncture. After dilution
with equal volume of PBS supplemented with 0.5% BSA, whole blood was incubated with
various combinations of fluorescence-conjugated mAbs as described in Results or with
appropriate isotype negative controls for 20 min. Then, the samples were washed once with PBS,
incubated with BD FACS Lysing Solution (BD Biosciences) for 10 min to lyse red blood cells,
and washed another time with PBS. In some cases, after lysing red blood cells, the samples were
stained with Nile red using Lipid Droplets Fluorescence Assay Kit (Cayman Chemical Company,
Ann Arbor, MI). Finally, the stained cells were resuspended in 1% paraformaldehyde in PBS.
Data were collected with a BD FACScan or LSRII flow cytometer (BD Biosciences) and
analyzed with FlowJo software (Tree Star Inc., Ashland, OR). Total leukocytes were gated based
on scatter pattern (forward scatter [FSC] vs. side scatter [SSC]) and data were expressed as
percentages of positive cells in total leukocytes or monocytes as indicated in Results. In some
cases, data were analyzed in specific gated regions as described previously” and in Results.
Based on the overlapping expression of CD115 and CD204,> and to minimize the numbers of



fluorophore-conjugated antibodies used, we defined mouse total monocytes as PE-CD115" or
FITC-CD204" leukocytes, depending on the commercial availability of fluorophore choices for
other markers simultaneously examined. To examine the 3 major monocyte subsets in mice (see
Results), we used the combination of PE-anti-CD115 + FITC-anti-CD36 + PerCP-Cy5.5-anti-
CDll1c antibodies. To examine Ly-6C expression on the 3 monocyte subsets, we used the
combination of PE-anti-CD115 + FITC-anti-CD36 + PerCP-Cy5.5-anti-CD11¢ + APC-anti-Ly-
6C antibodies.

For FACS analysis of mouse aortas, mice were sacrificed and perfused with PBS containing
20 U/ml of heparin, and whole aortas, from 2 mm distal to the heart to just beyond the renal
artery, were dissected from mice and cleared of all adipose tissue under a dissection microscope.’
The dissected aortas were weighed to control the total amount of collected aortic tissues, and
then were minced and digested with 125 U/ml collagenase type XI, 60 U/ml hyaluronidase type
I, 60 U/ml DNasel, and 450 U/ml collagenase type I (Sigma-Aldrich) in PBS containing 20 mM
HEPES at 37°C for 1 hour.* Cell suspension was obtained by pressing the aorta through a 70-pm
strainer. After being washed with PBS twice, cells were incubated with Mouse BD Fc Block (BD
Biosciences) at 4°C for 5 min, then incubated with mAbs or negative isotype controls and
viability dye (eBioscience) for 20 min at 4°C, then washed with PBS twice more. Data were
collected with a BD LSRII flow cytometer and analyzed using FlowJo software. Cells were first
gated based on FSC and SSC pattern, then viable cells were analyzed for CD45 expression. Data
are presented as percentages of targeted cell populations in viable CD45" cells of aortic cell
suspensions.” > For this assay, each sample included aortas pooled from 2-3 mice of the same
strain.

Monocyte uptake of cholesterol ester—rich very-low-density lipoproteins (CE-VLDLs)
CE-VLDLs were isolated from plasma of apoE”~ mice on WD by ultracentrifugation® and
labeled with Dil by incubation at room temperature for 30 min with subsequent overnight
dialysis in PBS. CE-VLDL oxidation was estimated by malondialdehyde levels (TBARS value)
as measured using TBARS assay kit (Cayman Chemical, Ann Arbor, MI). Dil-CE-VLDLs were
stored at 4°C and used within 2 weeks. To examine monocyte uptake of CE-VLDLs, a bolus of
Dil-CE-VLDLs, at 75 pg cholesterol/g body weight, was injected intravenously (and in some
cases, intraperitoneally) into mice. At 3 and 24 hours postinjection, blood was collected via retro-
orbital puncture, and monocyte uptake of CE-VLDLs and phenotypic changes were examined by
flow cytometry.” As a control, a bolus of free Dil was injected intravenously into mice, and
monocytes were examined by flow cytometry at 3 and 24 hours postinjection.

Monocyte isolation

Blood was collected by cardiac puncture from apoE”~ mice on WD under deep anesthesia.
Mononuclear cells (MNCs) were first isolated from whole blood using Histopaque 1083 (Sigma-
Aldrich, St. Louis, MO). Total monocytes were then purified from MNCs using a customized
EasySep Mouse Monocyte Enrichment Kit (Stemcell Technologies, Vancouver, BC). CDllc-
conjugated microbeads (Miltenyi Biotec, Bergisch Gladbach, Germany) were used to separate
total monocytes into CD11c” foamy monocytes and CD11¢” nonfoamy monocytes.” CD11c” and
CDI11c monocytes were dissolved in Trizol reagent (Life Technologies, Carlsbad, CA) for RNA
isolation.



EdU injection

Mice were injected intraperitoneally with a bolus of EdU (Life Technologies) at 4 ug/g body
weight. Blood was collected through retro-orbital puncture at various time points as indicated in
Results and stained for EdU using Click-IT® EdU Flow Cytometry Assay Kit (Life
Technologies).” EdU* monocytes, which represented newly released monocytes from bone
marrow, were phenotyped for CD11c and CD36 expression by flow cytometry.

Tissue culture with THP1 monocytes

THP1 monocytes (ATCC, Manassas, VA) were cultured and grown in RPMI-1640 medium
supplemented with 10% fetal bovine serum, 0.05 mM 2-mercaptoethanol and
penicillin/streptomycin. For experiments, THP1 monocytes were switched to RPMI-1640
medium supplemented with 0.05 mM 2-mercaptoethanol and penicillin/streptomycin, and
maintained in this medium for 14 hours (overnight). Then, the cells were treated with CE-
VLDLs (isolated from apoE’/* mice on WD), at 300 mg/dl cholesterol, or PBS (control) in
serum-free medium for 48 hours. After this, THP1 monocytes were examined by flow cytometry
for lipid accumulation indicated by SSC intensity and Nile red staining, and for CD36 expression
after staining with an FITC-anti-human CD36 antibody (BD Biosciences) or a FITC-isotype
control. To examine effects of CE-VLDL treatment on monocyte further uptake of Dil-CE-
VLDL, THPI monocytes were pretreated with (unlabeled) CE-VLDLs or PBS for 48 hours as
described above. Following this, the cells were washed twice with PBS and then incubated with
Dil-CE-VLDLs in serum-free medium for an additional 4 hours. Monocyte uptake of Dil-CE-
VLDLs was examined by flow cytometry.

Monocyte depletion

To deplete total monocytes, a bolus of clodrosome (Encapsula NanoSciences LLC, Nashville,
TN) was intravenously injected into mice at 0.3 ml/mouse. At the time points indicated in
Results, blood was collected, and appearance and phenotypes of newly released monocytes were
examined by flow cytometry.

In separate experiments, after WD for 3 days, apoE”’ mice received daily intravenous
injections of clodrosome at 0.1 ml/mouse after 1:5 dilution in PBS for an additional 3 weeks,
during which mice were maintained on WD. A control group of apoE” mice was injected with
PBS at 0.1 ml/mouse and maintained on WD. At 24 hours after the final injection of clodrosome,
mice were sacrificed. Hearts and whole aortas were collected for analysis of atherosclerosis
development and macrophage/DC contents in atherosclerotic lesions/aortas as described in the
following sections.

To examine monocyte uptake of clodrosome, a bolus of Dil-clodrosome (Encapsula
NanoSciences LLC), at the doses indicated in Results, was injected intravenously into apoE "~
mice that had been on WD for 3 weeks. At 3 hours postinjection, blood was collected via retro-
orbital puncture and stained with FITC-anti-mouse CD204 antibody. Monocyte uptake of Dil-
clodrosome was examined by flow cytometry.

Foamy monocyte infiltration into atherosclerotic lesions

A bolus of Dil-CE-VLDLs and/or 0.5 pum Fluoresbrite FITC-dyed (YG) plain microspheres
(Polysciences Inc., Warrington, PA) (1:5 dilution with PBS)* ° was injected intravenously into
apoE” or CD11¢ " apoE " mice and their CD11c¢”apoE ™" littermate controls at day 16 on WD.
At 3, 24 and 120 hours after injection, blood was collected through retro-orbital puncture, and



monocyte labeling and phenotypes were examined by flow cytometry. This procedure allowed us
to label foamy monocytes specifically, with few nonfoamy monocytes labeled, in these mice (see
Results). At 120 hours postinjection, mice were sacrificed, and whole aortas were dissected and
digested as described above. Foamy monocytes that infiltrated into atherosclerotic aortas were
identified as Dil'F4/80'" cells in viable CD45" cells of aortic cell suspension as examined by
flow cytometry. For comparison between CDI1lc’ apoE”~ and CDI1lc” apoE” mice,
percentages of infiltrated foamy monocytes in aortic viable CD45" cells were normalized by the
average proportions of Dil" foamy monocytes in blood of the same mouse at the time points
indicated.

Mouse hearts were also harvested, embedded in OCT (Triangle Biomedical Sciences,
Durham, NC) and stored at —80°C. To examine infiltration of foamy monocytes into aortic sinus
atherosclerotic lesions, serial 5-um transverse cryosections of aortic sinus that showed all 3
aortic valves were prepared. In each mouse, ~20 consecutive sections starting from the first
section to show all 3 aortic valves were prepared and numbered 1-20. Slides were stained with
DAPI (Molecular Probes Inc., Eugene, OR): after equilibrating briefly with PBS, the samples
were incubated with DAPI for 5 min and then rinsed several times in PBS and dried before
mounting with VectaMount AQ Aqueous Mounting Medium (Vector Laboratories Inc.,
Burlingame, CA). The samples were viewed using an EVOS fl Fluorescence Microscope (Life
Technologies) with appropriate filters. For quantification and comparison of foamy monocyte
infiltration into aortic sinus lesions, 5 aortic sinus sections (numbers 1, 5, 10, 15 and 20) from
each mouse were used. The Dil'bead” cells, which represented infiltrated monocytes, were
counted in each lesion section. Data are presented as average numbers of infiltrated monocytes
per lesigrgl section normalized by the proportions of Dil bead” foamy monocytes in blood of each
mouse.

Analysis of atherosclerotic lesions in aortic sinus

To examine and quantify atherosclerotic lesions in aortic sinus and macrophages/DCs in the
lesions, serial transverse cryosections (~20 sections/mouse) of aortic sinus that included all 3
aortic valves were made. Five sections (numbers 1, 5, 10, 15 and 20) from each mouse were
stained with oil red O as described previously.2 Another five sections (numbers 2, 6, 11, 16 and
19) from each mouse were stained for CD11b and CD11c.” Briefly, after blocking with 1% BSA
for 30 min, sections were stained with PE-conjugated anti-mouse CDllc and/or FITC-
conjugated anti-mouse CD11b mAbs by coincubation overnight at 4°C. After washing, the
sections were stained for nuclei with DAPI and viewed with an EVOS fl Fluorescence
Microscope. In a separate experiment, macrophage content was examined in aortic sinus
atherosclerotic lesions by immunohistochemistry staining for Mac-3.> The size of atherosclerotic
lesions, indicated by oil red O staining, the quantitation of CD11¢" macrophages/DCs, indicated
by staining for CD11c, and the quantitation of Mac-3" macrophages, indicated by staining for
Mac-3, were calculated in each section using Image J software (NIH, Bethesda, MD) and the
mean lesion size or areas positive for CD11c or Mac-3 per section are presented.

Quantitative reverse transcriptase polymerase chain reaction

Total RNA was extracted using Trizol reagent from isolated monocytes or whole aortas, which
were collected from mice and stored in RNAlater solution (Life Technologies). The relative
mRNA quantities of target molecules were examined by quantitative reverse transcriptase
polymerase chain reaction (RT-PCR) using predesigned primers and probes from Applied



Biosystems and normalized to that of 18S ribosomal RNA.’

Statistics

GraphPad Prism 5.04 (GraphPad Software, Inc., La Jolla, CA) was used for statistical analyses.
Values are presented as meantSEM. For statistical analyses, Mann—Whitney tests (for
comparison between 2 groups) or Kruskal-Wallis tests (for comparisons of 3 or more groups)
followed by Dunn’s multiple pairwise comparison test were used. Differences were considered
significant for P values <0.05.
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