SUPPLEMENTAL MATERIAL

Additional Methods

Flow cytometry. The following fluorochrome labeled mAb were used: phycoerythrin-
CyChrome7 (PE-CyTM?7)-anti CD14, allophycocyanin (APC)-Cy7-anti CD16, peridinin-
chlorophyll-protein (PerCP)-Cy5.5-anti HLA-DR, PE-anti CD11b, APC-anti CD11¢, APC-anti
CD18, APC-anti CD29, fluorescein isothiocyanate (FITC)-anti CD32, APC-anti CD36, PE-anti
CD62L, APC-anti CD192 (CCR2), FITC-anti CD195 (CCRS5) [all from BD Biosciences, San Jos,
CA, USA]; PE-anti CD204 (SR-A) [R&D systems, Abingdon, UK] and PE-anti CD197 (CCR7)
[Biolegend, SanDiego, CA, USA]. Samples were incubated for 20 min at RT in the dark. To lyse
red blood cells, 700 pL of PharmLysel (BD Biosciences, San Jose, CA) was added for 12 min,
after which the samples were centrifuged at 400g for 5 min, the supernatant discarded and the
samples resuspended in 400 pL of staining buffer. All data were collected on a FACS Calibur
(Becton Dickinson, NJ), compensation was performed using single color fluorochromes and BD
FacsComp beads, and samples were analyzed using FlowJo software (version 5.4+); for gating
strategy and representative histograms see Figure S3. Delta mean fluorescence intensity (MFI)
was obtained by subtracting median MFI from the isotype from the median MFI of the marker in
corresponding color. Please note that the delta MFI values of CD62L were scaled down by a

factor 10.000 to fit the bar graph.

Lipid Extraction. The lipids were extracted by the method previously described by Folch et al.
with modifications."? The lipid extracts were stored in CM (2:1), flushed with nitrogen, capped
and stored at -80°C till analysis. The internal standard mixture spiked into each sample prior to

extraction consisted of 1,2-dinonanoyl-sn-glycero-3-phosphocholine (DNPC), 1-heptadecanoyl-



2-hydroxy-sn-glycero-3-phosphocholine (17:0 LPC)’. Synthetic 1-palmitoyl-2-(5-oxovaleroyl)-
sn-glycero-3-phosphocholine (POVPC), 1-palmitoyl-2-glutaroyl- sn -glycero-3-phosphocholine
(PGPC), I-palmitoyl-2-azelaoyl-sn-glycero-3-phosphocholine (PAzPC), and 1-palmitoyl-2-(9'-
oxo-nonanoyl)-sn-glycero-3-phosphocholine were purchased from Avanti Polar Lipids
(Alabaster, AL). 1-palmitoyl-2-(4-keto-dodec-3-ene-dioyl) phosphatidylcholine (KDdiA-PC)

were from Cayman Chemicals (Ann Arbor, MI)

HPLC. The detection of oxidized PCs were carried out in reverse-phase (RP) chromatography as
reported previously” *”. Briefly lipid extracts were reconstituted in an RP solvent system
consisting of Acetonitrile-Isopropanol-Water (65:30:5 vol/vol/vol). Thirty microliters of the
sample was injected on to Ascentis Express C18 HPLC column (15cmx2.1mm, 2.7um; Supelco
Analytical, Bellefonte, Pennsylvania, USA) and using a Prominence UFLC system from
Shimadzu Corporation (Canby, Oregon, USA). Elution was performed by linear gradient of
solvent A (Acetonitrile/Water, 60:40 vol/vol) and solvent B (Isopropanol/Acetonitrile, 90:10,
vol/vol) both the solvents containing 10 mM ammonium formate and 0.1% formic acid. The time
program used was as follows: initial solvent B at 32% until 4.00 min; switched to 45% B; 5.00
min 52% B; 8.00 min 58% B; 11.00 min 66% B; 14.00 min 70% B; 18.00 min 75% B; 21.00 min
97% B; 25.00 min 97% B; 25.10 min 32% B until the elution was stopped at 30.10 min. A flow
rate of 260 pl/min was used for analysis, and the column and sample tray were held at 45 and

4°C, respectively.

Mass Spectrometry. The HPLC system was coupled to 4000 QTRAP® triple quadrupole mass
spectrometer system with a Turbo V electrospray ion source from AB Sciex (Framingham,

Massachusetts, USA). For phosphatidylcholine, the detection was carried out in positive ion



mode by MRM of 6 transitions using PC-specific product ion (184.3 m/z, Da), which corresponds
to the cleaved phosphatidylcholine. The MRM settings were as follows: declustering
potential=125, entrance potential=10, collision energy=>53, collision cell exit potential=9 and
dwell time= 50 msec. *°

For each synthetic OxPL, POVPC, PGPC, PONPC, PAzPC and KDdiA-PC external
calibration (i.e., using plasma-free standard solutions) was carried out to estimate linear
range and sensitivity for these analytes and relative ionization compared to DNPC at equimolar
levels. Concentrations of analytes were determined from calibration curves (1/x weighted linear
regression) plotted as ratio of analyte peak area/DNPC peak area versus the amount of analyte on
a column. The instrument was tuned by direct infusion of poly(propylene glycol) (PPG) in both
positive and negative modes and external mass calibration was performed at regular intervals.
Retention time window in MRM was set to detect peaks of significance within 60 seconds of
confirmed retention time and data was collected utilizing Analyst® Software 1.6 (AB Sciex).
Multi-quant® Software 2.1 (AB Sciex) was used to compare peak areas of internal standards and

unknown analytes to quantitate the results.



Additional Figures

Fig. S1. Schematic of lipoprotein(a)
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Lipoprotein (a) [Lp(a)] is composed of apolipoprotein(a) [apo(a)] covalently linked to
apolipoprotein B-100 (apoB) of LDL. This LDL contains a central core of neutral lipids, surface
phospholipids (PL) and free cholesterol (FC). Apo(a) comprises an inactive protease domain (P)
and a series of loop structures termed kringle (K), including KIV type 2, (KIV,) which is present
in 3 to >40 copies. Genes encoding an apo(a) allele with smaller numbers of KIV,repeats lead to
higher levels of Lp(a) in plasma, presumably due to higher rates of hepatic synthesis.
Phosphocholine containing oxidized phospholipids (OxPL) are present in the lipid phase and

covalently bound to apo(a) in the areas near KIV-10 and KV.



Fig. S2. Arterial wall dimensions assessed with MR imaging
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(A) Cross-sectional MR images used to quantify the arterial wall dimension, expressed as the
normalized wall index (NWI), of the carotid arteries of normal Lp(a) and elevated Lp(a) subjects,
(B) scatterplot illustrating no correlation between the arterial wall dimension (NWI, normalized
wall index) and inflammation (TBR, target to background ratio, as assessed with '*F-FDG

PET/CT) in subjects with elevated Lp(a).



Fig. S3. Gating strategy to define monocyte population and representative histograms
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(A) The monocyte population was gated as follows; the leukocyte population was gated on a
forward side scatter and subsequently viewed on a CD14/CD16 plot in which the
CD14P*°CD16" cell cloud was gated, after which these cells were then shown on the
CD16/HLA-DR plot to exclude the HLA-DR"™CD16"* cells. For gating graphs log scale was
used, percentages of cells in gates are shown. Cells were analyzed using FlowJo software
(version 5.4+). (B) Representative FACS histograms (of Figure 2A) show the expression of
chemokine, adhesion and transmigration markers and (C) the expression of scavenger and other
receptors (Figure 2D) on monocytes as assessed by flow cytometry of subjects with elevated

Lp(a) (red line) compared with subjects with normal Lp(a) (blue line). The isotype control



(orange line) was similar between the two groups and therefore only one isotype control is

showed.



Fig. S4. Monocytes of Lp(a) subjects have an increased response to LPS
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In response to an overnight challenge to LPS (10 ng/ml) monocytes isolated from subjects with
elevated Lp(a) (black bars, n=15) produced higher levels of TNFa, IL-1p and IL-6 and lower
levels of IL-10, compared to monocytes of subjects with normal Lp(a) (grey bars, n=15).

*=p<(.05, **=p<0.01.



Fig. SS. Levels of OxPC molecules identified in human Lp(a)
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Quantitation was based on internal standard DNPC, details are given in methods. (A)
Identification of oxPC molecules on human Lp(a). Single ion plots of MRM analysis of human
Lp(a) lipid extract. Reversephase separation of the most abundant fragmented OxPC products
(1))POVPC, (ii) PGPC, (iii) PONPC, (iv) PAzPC, (v) KDdiA-PC (n=3), and (B) quantification of

oxPC molecules on human Lp(a) (n=3).



Fig. S6. Lp(a) and its OxPL load induce an enhanced monocyte response to LPS
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(A,B) priming healthy monocytes with plasma with high Lp(a) (grey bars) for 24h resulted in an

increased production of TNFa and IL-6 upon re-stimulation with LPS (10 ng/mL) on day 6,

compared with plasma of normal Lp(a) (white bars). In addition, after lipid-depletion this effect
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was profoundly reduced (n=3), (C,D) priming of healthy monocytes with B-glucan (5 pg/mL,
positive control, black bar) or Lp(a) (grey bar, 250 ug/mL) for 24h, induced an increased
production of TNFa and IL-6 upon re-stimulation with LPS (10 ng/mL) on day 6, compared with
priming with RPMI (negative control, white bar), LDL (grey bar, 10 ug/mL) or HDL (grey bar,
10 pg/mL) (n=6), (E,F) in addition we show a dose-dependent increased production of TNFa and
IL-6 after LP(a) priming, upon re-stimulation with LPS (10 ng/mL) on day 6, compared with
priming with RPMI (negative control, white bar) (n=6), (G,H) priming with LDL (10 pg/mL,
grey bar) did not increase cytokine production after LPS (10 ng/mL) (n=6), (I,J) priming of
healthy monocytes with B-glucan (5 pg/mL, positive control, black bar) or the r-apo(a) construct,
8K-IV, (grey bars) increased TNFa and IL-6 production after LPS (10 ng/mL) (n=6), compared
to RPMI (negative control, white bar), (K,L) pre-treatment with the E06 antibody (1 nM) against
OxPL inhibited the priming effects of 8K-IV (0.1 ug/mL, grey bars), whereas IgM (1 nM) did not
(n=6), (M,N) B-glucan (5 pg/mL, positive control, black bar) and the r-apo(a) construct 17K
priming (0.1 pg/mL grey bar) increased cytokine production upon LPS (10 ng/mL), whereas
17KALBS lacking OxPL (0.1 pg/mL, grey bar) did not (n=6), (O,P) priming with B-glucan (5
ug/mL, positive control, black bar) and oxPAPC (grey bars) increased the monocyte response
upon LPS (10 ng/mL) compared to RPMI (negative control, white bar) (n=6). *=p<0.06,

*=p<(.05, **=p<0.01, ***=p<0.001
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Video Files

Movie S1. Migration of monocytes of subjects with elevated Lp(a) and normal Lp(a)
Freshly isolated monocytes of subjects with elevated Lp(a) have increased monocyte motility
compared to monocytes of subjects with normal Lp(a) when plated on a fibronectin matrix,

whereas isolated monocytes of subjects with normal Lp(a) display less monocyte motility.
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