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Detailed methods
Reagents

CXCL4 was isolated from expired platelet packs using a method described elsewhere [1].
Recombinant CXCL4L1 was expressed in E. coli and purified in our laboratory similar as
described previously [2,3] and analyzed by Xevo® UPLC-MS (Waters Corporation, Milford,
MA) as described [4]. Receptor-associated protein (RAP) was purchased from Enzo Life
Sciences (Lorrach, Germany). Native human LDL (SAE0053), Dynasore (CAS: 304448-55-3)
and PitStop2 (CAS: 1419093-54-1) and TRI reagent were purchased from Merck Millipore
(Darmstadt, Germany). Interleukin 6 (IL) ELISA kits, 1,1'-dioctadecyl-3,3,3",3'-
tetramethylindocarbocyanine perchlorate (Dil)-labeled oxLDL, 2’,7’-dichlorofluorescin
diacetate (DCFDA), and attachment factor (AF), anti-DARC clone 2C3, polyclonal anti-
CXCLAL1 antibody, and goat anti-rabbit antibodies conjugated with AF532 were purchased
from ThermoFisher Scientific (Waltham, MA). Native human LDL was labeled with Dil as
described [5]. Cytokines and rabbit anti-human CXCL4 were from Peprotech (Rocky Hill, NJ).
Monoclonal mouse anti-CXCR3 clone # 49801 and monoclonal mouse anti-DARC, clone
#358307 were from R&D systems (Minneapolis, MN). FITC-conjugated goat anti-mouse from
Jackson ImmunoResearch (Ely, UK). MicroBCA kit and iScript™ Reverse Transcription
Supermix were from Bio-Rad (Hercules, CA). Takyon™ No Rox SYBR® MasterMix dTTP
blue was from Eurogentec (Seraing, Belgium). O-cresolphthalein assay was purchased from
Randox (Crumlin, UK).

Cell culture

Human vascular smooth muscle cells (VSMCs) were isolated in our laboratory from tissue
explants (human thoracic aorta) as described previously [6,7]. Collection, storage, and use of
tissue and human aortic samples were performed in agreement with the Dutch Code for Proper
Secondary Use of Human Tissue. Human VSMCs were cultured in DMEM medium
supplemented with 20% FCS, 2 mM L-glutamine, 1% penicillin/streptomycin and incubated in
a humidified atmosphere with 5% CO2 at 37°C. Importantly, in all experiments VSMCs
(between passage 4 and 10) isolated from a single patient were used. Before the start of
experiments cells were cultured to at least 80% confluence.

CXCL4/CXCL4L]1 internalization

Before the experiment, all culture plates were coated with AF. Human VSMC were seeded in
a black 96-well plate at a density of 3-5x10* cells/well and incubated in DMEM, supplemented
with 20% FCS overnight. The next day, cells were starved in DMEM with 0.5% FCS overnight.
After that, cells were incubated with vehicle (50 mM Na-Acetate pH 5.5, 600 mM NaCl and
0.5 mM EDTA), 0.5 pg/ml CXCL4 or CXCL4L1 in DMEM containing 0.5% FCS for 1 hour,
either at 37°C or 4°C.

In chemokine receptor blocking experiments, 10 pg/ml of blocking antibodies (anti-CXCR3 or
anti-DARC clones #358307 and 2C3) for up to 30 minutes, and then 0.5 pg/ml of the
chemokines (CXCL4 or CXCL4L1) were added to the cells and the culture plates were
incubated for additional 1 hour at 37°C.

In LDL receptor family blocking experiments, the cells were starved in DMEM supplemented
with 0.3% BSA overnight (to prevent the interference of lipids from FCS). The following day,
the cells were pre-treated with vehicle or RAP (200 nM) for 30 minutes. Subsequently, the cells
were incubated with vehicle, Dil-nLDL (5 pg/ml) alone or RAP and Dil-nLDL together for
additional 1 hour at 37°C.

In endocytosis blocking experiments, the cells were pre-treated with Dynasore (80 uM) or
PitStop2 (15 uM) for 15-30 minutes. Then, the fresh medium (DMEM + 0.3% BSA) containing



Dynasore (80 uM) or PitStop2 (15 uM) together with CXCL4 or CXCL4L1 (0.5 pg/ml) was
added to the cells and the culture plates were incubated for additional 1 hour at 37°C.

For oxidized LDL coincubation experiments, the cells were simultaneously treated with (Dil)-
labeled oxLDL (5 pg/ml) and vehicle, CXCL4 (0.5 pg/ml) or CXCL4L1 (0.5 pg/ml) in DMEM
containing 0.3% BSA for 1 hour at 37°C.

In experiments exploring the influence of VSMCs phenotype, cells were pre-incubated with
nothing (control), PDGF (20 ng/ml, 3 days) or heparin (200 U/ml, 5 days) in DMEM with 20%
FCS or cultured in low serum DMEM (0.5% FCS). After up to 5 days, cells were starved in
DMEM with 0.5% FCS overnight before addition of the chemokines (0.5 pg/ml).

Then, the cells were washed with 200 U/ml heparin to remove the remaining chemokines from
the cell surface. After that, cells were fixed with 4% paraformaldehyde and blocked with
blocking buffer (PBS containing 2% BSA) with or without 0.1% Triton X-100 for 1 hour at
room temperature. The cells were stained as described below.

LDL receptor family blockade by RAP or endocytosis inhibitors

Before the experiment, all culture plates were coated with the AF. Human VSMCs were seeded
in a black 96-well plate at a density of 5.000 cells/well and incubated in DMEM, supplemented
with 20% FCS for 24 hours. The next day, the cells were starved in DMEM supplemented with
0.3% BSA overnight (to prevent the interference of lipids from FCS). The following day, the
cells were pre-treated with vehicle or RAP (200 nM) for 30 minutes. Subsequently, the cells
were incubated with vehicle, Dil-nLDL (5 pg/ml) alone or RAP and Dil-nLDL together for
additional 1 hour at 37°C.

In endocytosis blocking experiments, the cells were pre-treated with Dynasore (CAS: 304448-
55-3) (80 uM) or PitStop2 (CAS: 1419093-54-1) (15 uM) for 15-30 minutes. Then, the fresh
medium (DMEM + 0.3% BSA) containing Dynasore (80 uM) or PitStop2 (15 uM) together
with Dil-nLDL (5 pg/ml) was added to the cells and the culture plates were incubated for
additional 1 hour at 37°C.

Afterwards, the cells were incubated with 200 U/ml heparin for 5 minutes. Subsequently, cells
were fixed with 4% paraformaldehyde for 10 minutes at room temperature. Next, cells were
washed with PBS and nuclei were stained with Hoechst solution. Then, the cell count and the
fluorescence were analysed with Cytation™ (BioTek, Agilent, Santa Clara, Ca)

Immunocytochemistry

The primary antibody (rabbit anti-human CXCL4 from Peprotech or anti-CXCL4L1 from
ThermoFischer) was added to VSMCs at a final concentration of 2 pug/ml and incubated
overnight at 4°C. After washing, the secondary antibody was added (goat anti-rabbit,
conjugated with AF532 from Life Technologies) at a final concentration of 5 pg/ml for 1 hour.
Next, cells were washed and nuclei were stained with Hoechst solution. Then, the cell count
and the fluorescence was analysed with Cytation™. In negative control wells, the addition of
primary antibody was omitted. The microscopic pictures were taken with Cytation™. Cell
counting and fluorescence analysis were performed with ImagelJ software.

Chemokine receptor staining - Then, the primary antibody (anti-CXCR3 or anti-DARC clone
#358307) was added at a final concentration of 10 pg/ml and incubated overnight at 4°C. After
washing, the secondary antibody was added (FITC-conjugated goat anti-mouse from Jackson)
at a final concentration of 6 pg/ml for 1 hour. Next, cells were washed, and nuclei were stained
with Hoechst solution. Then, the cell count and the fluorescence were analyzed with
Cytation™. In negative control wells, the addition of primary antibody was omitted.



Quantitative real-time PCR (qPCR)

Primary VSMCs were seeded in 6-well plates at a density of 120.000 cells/well in DMEM with
20% FBS. The next day cells were treated with vehicle, CXCL4 (1 pg/ml) or CXCL4L1 (1
ng/ml) in DMEM, supplemented with 2.5% FBS and kept in the incubator for 24 or 72 hours.
After that, VSMCs were directly lysed in TRI reagent (1 ml/well) and total RNA was extracted
using a manufacturer’s protocol. RNA concentration was quantified spectrophotometrically at
260 nm using NanoDrop™. Reverse Transcription was performed using iScript™ Reverse
Transcription Supermix for RT-qPCR, following manufacturer’s recommendations. Gene
expression levels were quantified by real-time quantitative PCR (qQPCR) on a LightCycler 480
Real-Time PCR instrument (Roche Applied Science, Basel, Switzerland). Amplification
reactions were carried out in a volume of 10 pl including 45 ng of total cDNA, 5.5 ul of
Takyon™ No Rox SYBR® MasterMix dTTP blue and 62.5 nM of each primer. Relative
quantification was calculated by plotting Cq ratios. Experiments were performed in triplicate,
with internal triplicate determinations.

Table S1. Primer sequences

Target Sequence
GAPDH Forward: AAC-GGA-TTT-GGT-CGT-ATT-GGG-C
Reverse: CTT-GAC-GGT-GCC-ATG-GAA-TTT-G
CNN1 Forward: GCT-GGA-GAA-CAT-CGG-CAA-CTT-CAT-CAA-G
Reverse: GCT-CCT-GCT-TCT-CTG-CGT-ACT-TCA-CTC
a-SMA Forward: CCT-GAC-TGA-GCG-TGG-CTA-TT
Reverse: GCC-CAT-CAG-GCA-ACT-CGT-AA
IL-1B Forward: AAA-CCT-CTT-CGA-GGC-ACA-AG
Reverse: GTT-TAG-GGC-CAT-CAG-CTT-CA
IL-6 Forward: ACA-TCC-TCG-ACG-GCA-TCT-CA
Reverse: TCA-CCA-GGC-AAG-TCT-CCT-CAT
KLF4 Forward: AGA-GGA-GCC-CAA-GCC-AAA
Reverse: AGC-CGT-CCC-AGT-CAC-AGT
NLRP3 Forward: GGG-ACT-GAA-GCA-CCT-GTT-GT

Reverse: GAG-TCT-GGT-CAG-GGA-ATG-GC

Proliferation assay using the xCELLigence system

To measure the proliferation rate of VSMCs, an in vitro XCELLigence RTCA (real-time cell
analysis, Agilent) platform was used. Cells were seeded into 96-well electronic microtiter plates
(E-plate®) at 3000 cells/well in DMEM and observed for 9 days. Adhesion of cells to the gold
microelectrodes in the wells impedes the flow of electric current between electrodes and
impedance value is plotted as a unitless parameter (Cell Index) over course of time. The rate of
cell growth was determined by calculating the slope of the curve line between the end of the
lag phase (0-50 hours) and the start of the stationary confluent phase (after 100 hours).



Calcification assay

Primary VSMCs were seeded in the 48-well plates (10.000 cells/well). After overnight
incubation in DMEM (supplemented with 20% FCS) cells were treated with control medium
(DMEM), increased calcium (2.7 mM) and phosphate (2.5 mM) or calcium/phosphate in
combination with CXCL4 or CXCL4L1 (1 pg/ml or 10 pug/ml). To accelerate calcification,
serum was reduced to 0.5% FCS in all conditions. Purified, plasma CXCL4 or recombinant
CXCLA4L1 was added to calcium/phosphate enriched cell culture media and incubated for 24
hours. After the experiment, calcification was quantified. Briefly, calcified material from each
well was extracted from non-fixed cell layers with 0.1 mol/l HCI, incubated for 30 minutes at
room temperature and analysed using o-cresolphthalein assay according to manufacturer’s
recommendations. Hereafter, the remaining solution was neutralized with 0.1 M NaOH and
0.2% SDS. Subsequently, protein determination was performed by MicroBCA kit. At the end
the level of calcification was normalized to protein content.

Reactive oxygen species (ROS) assay

Human VSMCs were seeded in a black 96-well plate at a density of 8.000 cells/well and
incubated in DMEM, supplemented with 2.5% FCS overnight. The next day, cells were pre-
incubated with the dye for 30 min at 37°C and stimulated with vehicle and various test media
at times of measurement. Hydrogen peroxide (H202) was used as a positive control. The
combination of calcium (2.7 mM) and phosphate (2.5 mM) alone or combined with CXCL4 or
CXCLA4L1 [10 pg/ml] was used. All mastermixes were prepared in the KRPG medium,
supplemented with Hoechst solution to visualize nuclei. Intracellular reactive oxygen species
(ROS) were measured using cell permeable reagent DCFDA, a fluorogenic dye that measures
hydroxyl, peroxyl and other ROS activity in the cell. The fluorescence intensity was detected
with Cytation™ for 6 hours in controlled conditions (5% COz, 37°C). The data was analyzed
by calculating area under the curve (AUC) and normalized to the cell count.

Statistical analysis

Statistical analysis was performed using Graphpad Prism 9.0.0. Data are presented as means +
SD and were compared by (non-)parametric 1-way or 2-way ANOVA. Appropriate correction
for multiple comparisons was achieved depending on the statistical test. Differences with
P<0.05 were considered as statistically significant. Each experiment was independently
repeated at least 3 times, as indicated for each experiment in the figure legends.



Supplementary figures
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Figure S1: Uptake of CXCL4 into VSMCs.

CXCL4, CXCLA4L1 (at 0.5ug/mL) or buffer (baseline) was added to VSMC:s for 1 hour at 4°C,
washed with heparin and stained for CXCL4 without or with prior permeabilization. (A)
Representative micrographs showing CXCL4 staining (orange) and nuclei (blue). Scale bar: 50
pm. (B) Quantification of fluorescence expressed as normalized fluorescence relative to
baseline, measure using Cytation™, ***P<(.001, n=3, two-way ANOV A with Dunnett’s post-
test.
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Figure S2: Chemokine receptor staining and molecular determinants of LDL and CXCL4
uptake.

Cells were stained with indicated antibodies or labeled proteins and representative images (A-
E) are shown (scale bar: 100um). Fluorescence was quantified and expressed as relative
fluorescent units (RFU) divided by cell count (A-F).

Cells were stained with antibodies against CXCR3 (A) or DARC (B). Dil-labeled LDL was
co-incubated with Dynasore (80 uM) or PitStop2 (15 uM) (C) or RAP (200 nM) (D). (E) Cells
were incubated with (Dil)-labeled oxLDL (5 pg/ml) with or without CXCL4 or CXCLA4L1 at
1 and 10 pg/mL. (F) Prior to the addition of CXCL4, CXCL4L1 (at 0.5pg/mL) or buffer,
VSMCs were cultured in the presence of heparin (200 U/ml) or in DMEM/0.5% FCS for 5
days. After incubation with chemokines for 1 hour at 37°C, cells were washed with heparin
and stained for CXCL4 with permeabilization. *P<0.05, **P<0.01, ***P<0.001, n=3-4
independent experiments, one or two-way ANOVA with Dunnett’s or Tukey’s post-test.
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Figure S3. Molecular determinants of CXCL4L uptake. CXCL4L1 (at 0.5 pg/mL) or
buffer was added to VSMC:s in the presence of indicated compounds for 1 hour at 37°C,
washed with heparin and stained for CXCL4 with prior permeabilization. (A) Representative
images of CXCLA4L1, co-incubated with antibodies against CXCR3 or DARC and resulting
intracellular CXCL4(L1) was visualized using Cytation™. (B) Representative images of
CXCLAL1, co-incubated with Dynasore (80 uM) or PitStop2 (15 uM) and resulting
intracellular CXCL4(L1) was visualized using Cytation™. (C) Representative images of
CXCLAL1, co-incubated with RAP (200 nM) and resulting intracellular CXCL4(LL1) was
visualized using Cytation™.
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Figure S4: Expression of mRNA by quantitative real time PCR.

Primary VSMCs were cultured at 120.000 cells/well in DMEM with 20% FBS prior to
treatment without or with CXCL4 or CXCLA4L1 at (1 pg/ml) in DMEM with 2.5% FCS for
72 hours. Relative gene expression was expressed as fold change of (A) calponin (CNNT1),
(B) a-smooth muscle actin (a-SMA), (C) KLF4 and (D) NLRP3. Non-significant, n=7-9
independent experiments, one-way ANOVA with Dunnett’s post-test.



033

[ 22000
A B
CXCL4 e
22000
— 1
€ 10eY \
c
o | .
N e
N 006 -
SN— ‘ [ ,//’
@ -
3] M /’/ o
C 602 R L >
@ L
o) 1
5 J
(@] >
@ Ale? P
Q 7
< P
2062 7
-
7
0 4
" g Al b il e e L et ke e o L S R R
00 100 200 300 400 E00 600 700 B00 800 1000 1100 1200 1300 140
c Time (min)
062 D
e J20
- Met-CXCL4L1
2584
—
€
c
o ke
N
N 175
(0] P
s 151 NS
c o
© 1t 80
K] 2000
— A
(@) 101 |
n
QO 1w | T
< Y e
562 o
o
2662 -
1 ///

B T S S P R R

Time (min)

| cXcL4

Theoretical: 7760
Measured: 7761

| Met-CXCL4L1
Theoretical: 7932
Measured: 7932
mass

Figure S5: Liquid chromatography—mass spectrometry (LC-MS) analysis of CXCL4
and CXCL4L1
The final pooled CXCL4 and CXCLA4L1 fractions from reverse-phase HPLC were analyzed
for purity by UPLC-MS. Chromatograms from a C18 column monitored at 220 nm of
CXCL4 (A) and CXCLA4L1 (B) and deconvoluted mass spectra from CXCL4 (C) and
CXCLAL1 (D) with indicated (monoisotopic) theoretical and measured masses. Note:
recombinant CXCL4L1 retains its N-terminal methionine, which does not affect its function.
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