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Abstract

Background: Overweight and obesity are significant risk factors for deep vein thrombosis

(DVT). Cellular fibronectin containing extra domain A (Fn-EDA), an endogenous ligand for

toll-like-receptor 4 (TLR4), contributes to thrombo-inflammation. The role of Fn-EDA in the
modulation of DVT is not elucidated yet.

Objective: To determine whether Fn-EDA promotes DVT in the context of diet-induced obesity.

Methods: Wild-type (WT) and Fn-EDA-deficient mice were either fed control or high-fat diet
(HF-diet) for 12-weeks. DVT was induced by inferior vena cava (IVC) stenosis and evaluated after
48 hours. Cellular Fn-EDA levels in the plasma of venous thromboembolism (VTE) patients were
measured by sandwich enzyme-linked immunosorbent assay (ELISA).

Results: We found that cellular Fn-EDA levels were significantly elevated in VTE patients’
plasma and positively correlated with body mass index. HF diet-fed WT mice exhibited increased
DVT susceptibility compared with control diet-fed WT mice. In contrast, HF diet-fed Fn-EDA-
deficient mice exhibited significantly reduced thrombus weight and decreased incidence (%)

of DVT compared with HF diet-fed WT mice concomitant with reduced neutrophil content

and citrullinated histone H3-positive cells (a marker of NETosis) in IVC thrombus. Exogenous
cellular Fn-EDA potentiated NETosis in neutrophils stimulated with thrombin-activated platelets
via TLR4. Genetic deletion of TLR4 in Fn-EDA™* mice (constitutively express Fn-EDA in plasma
and tissues), but not in Fn-EDA-deficient mice, reduced DVT compared with respective controls.

Conclusion: These results demonstrate a previously unknown role of Fn-EDA in the DVT
exacerbation, which may be an essential mechanism promoting DVT in the setting of diet-induced
obesity.
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1. INTRODUCTION

Obesity is prevalent and associated with a prothrombotic and hypercoagulable state.[1]
Epidemiological studies suggest that obesity is a significant risk factor for deep vein
thrombosis (DVT) even after adjusting major risk factors including age, race, hypertension,
and hyperlipidemia.[2—4] Obesity is characterized by the state of chronic low-grade
inflammation and increased plasma levels of many prothrombotic proteins, including von
Willebrand factor, fibrinogen, and fibronectin.[5, 6] Despite this, the underlying mechanisms
for increased DVT risk in the preexisting comorbid condition of obesity are not well
understood. Understanding the mechanisms that promote DVT in the context of overweight
or obesity may significantly impact the development of novel and safe therapeutic strategies
for DVT.

The plasma fibronectin (Fn) is known to modulate thrombosis.[7, 8] Two primary forms of
Fn isoforms exist in human and mice: 1) plasma Fn, which does not contain alternatively
spliced extra domain A (EDA) or extra domain B (EDB) and 2) cellular Fn, which contains
EDA (Fn-EDA) or EDB or both in different proportions. Fn-EDA is an endogenous ligand
for TLR4. Increased plasma levels of Fn-EDA have been reported in overweight, diabetic
patients, and patients with atherosclerosis and vascular injury.[9-11] We have previously
reported that cellular Fn-EDA contributes to arterial thrombosis [12, 13] and promotes
thrombo-inflammation in various experimental models.[14-18] The role of Fn-EDA in the
modulation of DVT remains unexplored. An animal model, such as diet-induced obesity,
which displays several features of human obesity, could be used as a model to study
mechanisms for DVT exacerbation in the context of obesity. Previously it was shown

that diet-induced obese mice are more susceptible to arterial thrombosis [19] and display
impaired DVT resolution through altered inflammatory and fibrinolytic responses.[20] In
the current study, we report that plasma levels of cellular Fn-EDA are elevated in VTE
patients that positively correlated with body mass index. Utilizing mutant mouse models,
we demonstrate that Fn-EDA promotes DVT in the preexisting comorbid condition of
diet-induced obesity.

2. METHODS

2.1 Mice

The generation of the mice devoid of regulated splicing at the EDA exon has been
previously described.[21] Briefly, to obtain constitutive inclusion of the EDA exon into

the Fn mRNA (EDA™ allele), both splice sites of the EDA exon were optimized: the 5 splice
site was mutated to match that of the consensus sequence, and the 3’ splice site was replaced
by that of the constitutively spliced-in second exon of the apolipoprotein Al gene, which
matches precisely the 3’ splice site consensus. Additionally, lox P sites were inserted in the
EDA flanking introns to make cell-specific EDA null allele. Mice homozygous for EDA**
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or EDAMl (inclusion of the modified EDA exon in both the Fn alleles) were obtained by
heterozygous mating progenitors (EDA*Wt or EDAM/WU) and maintained as a separate line.
EDAMW! mice were crossed with Cre-recombinase transgenic mice to obtain heterozygous
EDA~Wt progeny that were subsequently mated to obtain EDA ™/~ animals. EDAYYW! were
obtained by the mating of heterozygous progenitors (EDA”W) and maintained as a separate
line. EDA**TLR4~/~ mice were obtained by crossing heterozygous EDA*WITLR4~/~ mice.
Similarly, EDA™-TLR4~/~ mice were obtained by crossing heterozygous EDA™WITL.R4~/~
mice. Previously, all these modified mice strains have been described.[12, 14, 21] For
simplification in the remainder of the manuscript: 1) EDAWYWt mice are controls and will

be referred to as WT mice. 2) EDA™/~ mice lack EDA domain in the Fn both in the plasma
and tissues and be referred to as Fn-EDA™ mice. 3) EDA*/* mice constitutively express EDA
exon in both of the Fn alleles in the plasma and tissues and will be referred to as Fn-EDA*
mice. Male WT and Fn-EDA™ mice were fed on control or high-fat diet (Cat # TD.06414,
Envigo, 60 % Kcal from fat) for 12-week starting from the age of 6-week. Mice were kept
in standard animal house conditions with controlled temperature and humidity and had ad
libitum access to standard chow diet and water, except otherwise noted. All the mice used in
the present study were on the C57BL/6J background. The University of lowa Animal Care
and Use Committee approved all the procedures.

2.2 Quantification of cellular Fn-EDA in plasma samples

Plasma samples from the patients with VTE were obtained from Dr. Anetta Undas (Institute
of Cardiology, Jagiellonian University, Krakdw, Poland). Cellular Fn-EDA levels in the
plasma were measured by sandwich enzyme-linked immunosorbent assay (ELISA) as
described.[14-16] Briefly, microtiter plates were coated overnight at 4°C with primary
antibody for Fn-EDA (3E2, 10 pg/mL, Sigma, catalog # F6140) diluted in 50 mM sodium
carbonate buffer. 10 pl of plasma samples (diluted 1:1 in PBS) were incubated for 2 h in

the coated wells at 37°C. After five washes, biotinylated secondary antibody to Fn (2 pg/ml
diluted in blocking buffer, Sigma, catalog # F3648) was added to wells and incubated for

1 hour at room temperature. The avidin HRP solution (1:1000) in the blocking buffer was
added to wells and incubated for 30 minutes following five washes. Micro titer plates were
washed five times before adding 3, 3’, 5, 5’-tetramethylbenzidine substrate solution (Sigma,
catalog # T0440) to the wells, and the colorimetric reaction was stopped with 2 M H,SO4
after 10 min. Results were read in an ELISA microplate reader at A450 nm. Human cellular
Fn (Sigma, catalog # F2518) was used for standards.

2.3 IVC stenosis model for DVT

DVT was induced as per previously published methods with slight modifications.[22]
Briefly, for stenosis, a space holder (30-gauge, 3-mm long needle) was positioned on the
outside of the exposed IVC, and a permanent narrowing ligature was placed below the left
renal vein. Next, the needle was removed to restrict blood flow to 80-90%. Due to the high
peritoneal fat content in obese mice, side branches were not ligated. This protocol allowed
us to reduce surgery time and subsequently improved post-surgical survival significantly.
IVVC thrombi were harvested 48-hour post-stenosis, detached from the vessel wall, dried, and
weighed in a microbalance, and imaged.
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2.4 Laser speckle contrast imaging

To assess post-stenosis venous blood flow, we used a laser speckle contrast imager
(moorFLPI-2 from Moor instruments), which provides real-time, high-resolution blood flow
images, as described.[18] Briefly, mice were anesthetized using isoflurane (2.5% induction,
1 % maintenance), and an incision was made to visualize IVVC at the ligation site. Speckle
imaging was obtained using a temporal filter (250 frames, 10 secs/frame) at 0.1 Hz at
baseline, during stenosis, and 4-hour post-stenosis. Blood fluxes were measured in the
pre-stenosis regions, and fluxes were expressed in arbitrary units using a 12-color palette.
The representative image for each group was selected based upon the mean value.

2.5 Immunocytochemistry

IVVC thrombi were harvested 48-hour post-stenosis, detached from the vessel wall, dried
and weighed in a microbalance followed by embedded in optimal cutting temperature
compound, frozen at —80°C, and was cut with a cryotome (CryoStar NX70 Cryostat;
ThermoFisher Scientific) into 5-um sections. Following blocking with 5% BSA for 1

hour, samples were incubated with antibodies specific for, Neutrophils (Ly6GB.2, Abcam,
catalog # ab210204), anti-Histone H3 antibody (Abcam, catalog # ab61251, diluted 1:100)
overnight at 4° C. The samples were washed and labeled with the FITC-conjugated
secondary antibody was from Southern Biotech (catalog #4052-02, diluted 1:250) and
Alexa Fluor-568-conjugated appropriate secondary antibodies for 1hr at room temperature.
Sections were counterstained with Hoechst (5 pg/mL) before mounting, and images were
acquired using an Olympus fluorescent microscope (BX51) equipped with a UPlanFLN
20x/0.5 NA objective lens and DP71 color CCD camera. Image analysis was done using
ImageJ software. Staining and image acquisition was performed in parallel for the entire set.

2.6 NETosis assay

Freshly isolated neutrophils from bone marrow were seeded on poly-L lysine-coated
coverslips (1 X 104 cells/coverslip). Cells were incubated for 60 minutes in a CO, incubator.
NETosis assay was performed using cellular Fn (Sigma, catalog # F2518, 5 pg/mL) and
thrombin (0.1 U/ml) activated platelets (1 X107), isolated from whole blood. Cells were
incubated for 4 hours in a CO, incubator at 37°C. 500 pl ice-cold PBS was added to stop
the reaction, and the coverslips were placed on ice for 10 minutes. Coverslips were gently
drained to discard liquid, and cells were fixed for 15 minutes in ice-cold PBS containing

2% paraformaldehyde at room temperature. The fixed cells were then washed with ice-cold
PBS. For specific staining of extracellular nuclear structures, cells were then incubated at
room temperature with PIaNET Green (1:10 dilution: #PLANET-001, Sunshine antibodies)
dye for 60 minutes at 40°C. Coverslips were washed with PBS and mounted onto glass
slides using a drop of mounting medium containing DAPI (Vector Labs, Cat. #H-1200.),
prior to fluorescence microscopy analysis. Samples were analyzed using an Olympus BX51
microscope. For quantitation, two fields at 20x magnification were counted (coverslip edges
were avoided). In total 350-400 neutrophils were counted/slide. Neutrophils releasing only
extracellular structures (PIaNET Green-positive) were counted per field. Measurements were
obtained from 2 different slides (experiment), and the mean was calculated per animal.
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2.7 Plasma insulin quantification

Plasma insulin levels were quantified by ELISA in overnight fasted mice after 12-week
of control or high-fat (HF) diet feeding as per the kit manufacturer’s instruction (Sigma,
catalog # EZRMI-13K).

2.8 Oral glucose tolerance test

After baseline blood glucose measurement, overnight fasted mice were administered glucose
load (1.5 g/kg) by oral gavage and blood glucose levels were measured at 15, 30, 60- and
120-min post glucose load.

2.9 Statistical analysis

For analysis, GraphPad Prism software (7.04) was used. Shapiro-Wilk test was used to check
normality, and Bartlett’s test was used to check equal variance. The results were considered
significant at P<0.05. Normally distributed data were analyzed by Student’s t-test or two-
way ANOVA followed by Sidak’s multiple comparisons test, and non-normally distributed
data were analyzed using the Mann Whitney test (for two-group) or non-parametric two-way
ANOVA followed by Fischer’s LSD test. Bodyweight and blood glucose levels (during oral
glucose tolerance test) were analyzed using repeated measure ANOVA followed by Sidak’s
multiple comparisons test. Thrombosis incidence data were analyzed using the chi-square
test. Correlation of plasma Fn-EDA with body mass index (BMI) was analyzed using
Pearson’s Correlation Coefficient.

3. RESULTS

3.1 Plasma levels of cellular fibronectin (Fn-EDA) are elevated in patients with VTE

Increased plasma Fn-EDA levels are reported in patients with cardiovascular disorders[10,
23] and in overweight, diabetic patients.[9] We first determined the Fn-EDA levels in the
plasma of VTE patients using ELISA. Patients characteristics are provided in Table 1 in
the Data Supplement. In the control group, 54% of subjects were males, and 46% of
subjects were females, while in the VTE group, 35% of subjects were males and 65% of
subjects were females. We found significantly elevated plasma Fn-EDA levels (5.8 + 0.5
ug/mL) in VTE patients compared with controls (0.8 = 0.03 ug/mL, P<0.05, Figure 1A).
Next, we evaluated whether the body mass index (BMI) of VTE patients correlates with
Fn-EDA levels. We found that plasma Fn-EDA levels were positively correlated with BMI
(unadjusted Pearson’s Correlation Coefficient, R2 0.48, Figure 1B).

3.2 Fn-EDA mediates DVT in the preexisting diet-induced obese condition

To investigate whether Fn-EDA plays a causative role in modulation of DVT in the context
of obesity, we utilized the diet-induced obesity model. WT and Fn-EDA™ mice were fed
either a control or high-fat diet (HF) diet for 12-weeks. Bodyweight gain was comparable
between HF diet-fed WT and HF diet-fed Fn-EDA™ mice suggesting that Fn-EDA does
not contribute to obesity (Figure 1 in the Data Supplement). Both WT and Fn-EDA™ mice,
developed a similar degree of obesity and similar T2DM features such as increased fasting
blood glucose and worsen glucose tolerance (Figure 1 in the Data Supplement). Complete
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blood cell counts were similar in both groups (Table 2 in the Data Supplement). Plasma
Fn-EDA levels were significantly elevated in HF diet-fed WT mice when compared to
control diet-fed mice (Figure 2A). WT and Fn-EDA™ mice were subjected to IVVC stenosis
to evaluate DVT susceptibility. In this model, closure of =80% of the 1\VC lumen for

48 hours results in the development of thrombi structurally similar to those observed in
humans.[24] We found a significantly increased incidence of DVT in HF diet-fed WT

mice (82% versus 50% in control diet-fed mice). In contrast, HF diet-fed Fn-EDA™ mice
exhibited significantly decreased incidence of DVT (58% versus 82% in HF diet-fed WT
mice, Figure 2B). Next, we evaluated thrombus weight in the mice that exhibited thrombosis
following IVC stenosis. The decreased incidence of DVT in the HF diet-fed Fn-EDA™ mice
was associated with reduced thrombus weight at 48 hours (Figure 2C). DVT incidence

and thrombus weight was comparable between WT and Fn-EDA™ mice fed a control diet
because a minimal amount of Fn-EDA is present in the plasma of WT mice. Previously,

it was shown that 25-50% of WT mice develop thrombi within 2 to 6 hours in the IVC
stenosis model.[22, 25] Utilizing laser-speckle imaging, we determined early changes in the
IVC blood flow following stenosis. We found that HF diet-fed Fn-EDA™ mice exhibited
significantly increased 1\VVC blood flow (~30%), 4-hour after stenosis compared with HF
diet-fed WT mice (Figure 2 in the data supplement). Together, these results suggest that
Fn-EDA promotes venous thrombosis in the context of diet-induced thrombosis.

3.3 Fn-EDA™ mice exhibit reduced neutrophil influx and NETosis

Previously studies have found that Fn-EDA potentiates neutrophil influx in experimental
animal models.[14, 16] Evidence from animal models suggest that neutrophils contribute to
the pathophysiology of DVT.[24, 26] To determine whether Fn EDA promotes neutrophil
influx in the DVT model, we performed immunohistochemistry of an IVC thrombus. We
found a significantly reduced number of neutrophils within the thrombi HF diet-fed Fn-
EDA™ mice when compared with HF diet-fed WT mice (Figure 3A). Total platelet content,
as analyzed by immunohistochemistry (CD41-positive), was comparable within thrombi
of HF diet-fed Fn-EDA™ mice and HF diet-fed WT mice (Figure 3 in data supplement).
Because neutrophils are known to potentiate DVT through several mechanisms, including
the formation of neutrophil extracellular traps (NETS),[25], we quantified NETs within
thrombi. We found a significant decrease in citrullinated histone H3-positive cells (a marker
of NETS) in HF diet-fed Fn-EDA™ mice compared with HF diet-fed WT mice (Figure

3A), suggesting that Fn-EDA may exacerbate DVT by potentiating neutrophil infiltration
and NETosis. Fn-EDA is an endogenous ligand for TLR4. To determine whether TLR4
contributes to Fn-EDA-mediated NETosis, we performed an /n vitro NET assay using
thrombin activated platelets as stimuli. Neutrophils isolated from WT and TLR4~/~ mice
were stimulated with thrombin (0.1 U/mL)-activated platelets (1X107), and NETosis was
evaluated in the presence or absence of cFn containing EDA. We found that exogenous
cFn potentiated the release of NETs in neutrophils isolated from WT mice, which was
significantly reduced in the neutrophils isolated from TLR4™~ mice, suggesting that TLR4
contributes to Fn-EDA mediated NETosis /n vitro (Figure 3B).
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3.4 TLR4 contributes to Fn-EDA mediated deep vein thrombosis

To evaluate the functional /n vivo significance of the Fn-EDA/TLR4 axis in the modulation
of DVT, we utilized Fn-EDA*TLR4~~ mice, which constitutively express Fn-EDA in both
tissues and plasma.[12, 21], and Fn-EDA™TLR4~/~ mice. These mice strains were fed a
control diet but not HF diet because the genetic deletion of TLR4 reduces body weight [27],
which could confound the DVT outcome in the context of diet-induced obesity. We found a
reduced incidence of DVT in Fn-EDA*TLR4~/~ mice when compared with Fn-EDA* mice
(62% versus 91%, Figure 4A), but no significant effect was observed in Fn-EDA™TLR4™/~
mice when compared with Fn-EDA™ mice (36% versus 42%, Figure 4A). In the line of these
results, we observed a significant reduction in thrombus weight in Fn-EDA*TLR4™/~ mice
compared with Fn-EDA* mice; however, no change in thrombus weight was observed in
Fn-EDA-TLR4~~ mice compared with Fn-EDA™ mice (Figure 4B).

4. DISCUSSION

The current study demonstrates a novel role for Fn-EDA in the modulation of DVT in
diet-induced obese conditions. We believe that the findings may have clinical significance
for the following reasons. First, obesity and overweight are a significant risk factor for
VTE.[3, 4] We found significantly elevated plasma Fn-EDA levels in VTE patients that
positively correlated with BMI. Second, we provide evidence that the genetic ablation of
Fn-EDA results in reduced susceptibility to DVT in the preexisting comorbid diet-induced
obese condition. Finally, our mechanistic data suggest that Fn-EDA/TLR4 axis may promote
NETosis and, thereby, DVT in mice.

Epidemiological studies suggest that obese patients have an increased risk of VTE.[2-4]
Obese patients display sustained endothelial activation [28], which can promote the release
of cellular fibronectin.[29, 30] Increased levels of plasma cellular fibronectin (Fn-EDA)
have been reported in overweight and diabetic patients.[9] Based on these reports, we
hypothesized that enhanced plasma Fn-EDA levels in obese conditions might promote DVT.
In order to mimic this clinical situation, we used a diet-induced obesity mouse model
because of the following reasons. First, it is a good model mimicking many features of
metabolic syndromes, such as hyperglycemia and hyperlipidemia, that are observed with
human obesity.[31] Second, other than HF diet feeding, this model does not require genetic
manipulation, for example, in the case of ob/ob mice or db/db mice. Third, we observed
significantly elevated Fn-EDA levels in the plasma of HF diet-fed mice. Bodyweight and
type-2 diabetes, including increased fasting blood glucose and worsen glucose tolerance,
were comparable in HF diet WT and Fn-EDA™ mice, suggesting that Fn-EDA by itself does
not contribute to diet-induced obesity. In contrast, HF diet-fed Fn-EDA™ mice exhibited
significantly reduced DVT compared with HF diet-fed WT mice, suggesting that Fn-EDA
promotes DVT exacerbation in the context of diet-induced obesity. Previous studies have
suggested a role for Fn-EDA in arterial thrombosis. In the flow chamber assay, the presence
of Fn-EDA in whole blood produced larger thrombi [12] and accelerated thrombosis in
FeCls injury-induced mesenteric arterial thrombosis model.[12] Furthermore, the mice
constitutively expressing Fn-EDA exhibited increased mortality in the collagen-epinephrine
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induced pulmonary thromboembolism model.[12] The results of this study further confirm
the prothromboatic role of Fn-EDA in the setting of DVT.

Coordinated interactions between neutrophil, platelet, and endothelial cell contribute to

the DVT.[32-34] Neutrophils potentiate DVT by forming neutrophil-platelet aggregates,
secreting inflammatory mediators, releasing tissue factor, generating free radicals, and
producing neutrophil extracellular traps (NETSs).[24, 25] In the current study, we found
that neutrophils and citrullinated histone H3 positive cells were significantly reduced in HF
diet-fed Fn-EDA™ mice compared to HF diet-fed WT mice. Previous studies have found that
Fn-EDA/TLR4 axis plays a mechanistic role in modulation of thrombo-inflammation.[14,
17, 35] In line with these studies, we found that exogenous cFn potentiated the NETs
release, a process that was TLR4 dependent. Furthermore, we demonstrated that TLR4
contributes to Fn-EDA mediated DVT in the IVVC stenosis model. Previously, it was shown
that EDA, but not other domains of Fn, activates human TLR4 expressed in HEK293
cells.[36] Like lipopolysaccharide, EDA activation of TLR4 requires MD-2, an accessory
protein associated with extracellular domain A of TLR4 and required for TLR4-dependent
LPS response.[36] Additionally, TLR4 was shown to modulate microvascular as well as
venous thrombosis in response to endotoxemia in experimental models.[37, 38] Although
with the experimental conditions described herein, we found that TLR4 contributes to
Fn-EDA mediated DVT, it remains possible that some of the effects of Fn-EDA are TLR4-
independent, perhaps mediated by binding sites for leukocyte integrins a4p1 and a9p1

in the EDA domain. Additional studies are warranted to determine whether disrupting
Fn-EDA-integrin interactions in vivo reduces NETosis and subsequent DVT.

Despite its strength, our study has a few limitations. First, we did not evaluate the role

of tissue factor, other coagulation factors, or total plasma Fn levels in the modulation of
DVT in the context of diet-induced obesity. It is known that all these factors are elevated

in obesity [6, 39], and may contribute to DVT exacerbation in addition to Fn-EDA.[8, 39]
Second, we did not determine whether endothelial cell-derived Fn-EDA modulates DVT in
obese mice. Third, we used global TLR4 deficient mice for our mechanistic studies. Future
studies are warranted to determine the cell-specific role of TLR4 in modulating Fn-EDA
mediated DVT in the context of diet-induced obesity. In summary, these findings identify a
novel role of cellular Fn-EDA in modulating DVT. The clinical implications of the current
data remain to be explored, but increased plasma levels of Fn-EDA may be an important
mechanism promoting DVT in the setting of diet-induced obesity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Essentials

. Cellular Fn-EDA levels were significantly elevated in the plasma of VTE
patients and positively correlated with BMI.

. The role of Fn-EDA in the modulation of DVT remains unclear.

. Using mutant mice, we demonstrate that Fn-EDA promotes experimental
DVT in the setting of diet-induced obesity.

. Fn-EDA potentiates NETosis via TLRA4.
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Figure 1: Plasma Fn-EDA was elevated in VTE patients that positively correlated with BMI.
A, Plasma Fn-EDA levels in VTE patients and healthy controls as determined by ELISA

(n=48, 100). Data are mean £ SEM. B, Correlation of plasma Fn-EDA levels with BMI in
VTE patients (Pearson’s Correlation Coefficient R? 0.4845) using the data in A.
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Figure 2. Fn-EDA promotes venous thrombosis in the context of diet-induced obesity.
A, Plasma Fn-EDA levels in WT mice fed either a control diet or HF diet for 12-weeks

(n=5,7, unpaired t-test). B, Thrombosis incidence (n=20,18, 20,19, chi-square test). C,

Left, Representative I\VVC thrombus harvested 48-hour post-stenosis from each group. Right,
thrombus weight (non-parametric two-way ANOVA followed by Fisher’s LSD test). Only
mice that exhibited thrombosis were included to quantify the thrombus weight. Each dot
represents a single mouse. Data are mean = SEM. HF indicates high-fat.
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Figure 3. TLR4 contributes to Fn-EDA-mediated NETosis.
A, Left, Representative cross-sectional immunofluorescence image of the isolated IVC (on

day-2 post-stenosis) from 12-week HF diet-fed WT and EDA™ mice stained for Ly6G
(neutrophils, red) and anti-histone H3 (citrulline R2 + R8 + R17) (NETS, green) and DAPI
(blue). Scale bar 200 um. Right, Quantification of the % Ly6G and % CitH3 positive

cells (n=7, 6, 7, 6, unpaired t-test). Data are mean + SEM. B, NETs assay was performed
by stimulating bone marrow-derived neutrophils from either WT or TLR4~/~ mice with
thrombin (0.1 U/mL)-activated platelets (1X107), in the presence or absence of cFn (5 pg/
mL). Left, Representative microphotographs of NETSs stained with PIaNET green (stains
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extracellular DNA, green) and counterstained with Hoechst (stains nuclei, blue). Scale bar
100 um. Right, Quantification of the percentage of cells releasing NETs (n =5 mice/group,
two-way ANOVA followed by Sidak’s multiple comparisons test). The value for each mouse
represents a mean from 2 fields. cFn, cellular fibronectin, NETS, neutrophil extracellular
traps.
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Figure 4. TLR4 contributes to Fn-EDA-mediated DVT.
A, Thrombosis incidence (n=11,13,12,11, chi-square test). B, Left, Representative IVC

thrombus harvested 48-hour post-stenosis from each genotype. Right, Thrombus weight
(non-parametric two-way ANOVA followed by Fisher’s LSD test). Only mice with
thrombosis were included to quantify thrombosis weight. Data are mean + SEM. Each dot
represents a single mouse.
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