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ABSTRACT

Thrombocytopenia in scavenger receptor Bl (SR-BI) knockout mice is suggested to
result from augmented platelet clearance induced by elevated intracellular unesterified
cholesterol (UC) levels. We hypothesize that SR-BI deficiency may also influence platelet
production at the level of its precursor cell in the bone marrow, the megakaryocyte. In
this study, we compared megakaryopoiesis and platelet production in SR-BI knockout
and wild-type mice. In line with our hypothesis, megakaryocytes from SR-BI knockout
mice exhibited UC accumulation while no accumulation of UC was detectable in wild-
type megakaryocytes. Bone marrow expression of transcription factors involved in
megakaryocyte maturation was induced, but megakaryocyte counts were unchanged in
bone marrow of SR-BI knockout mice. Interestingly, we did find a striking 62% decrease
(p<0.01) in proplatelet production by SR-BI knockout megakaryocytes. SR-BI knockout
mice displayed an impaired increase in circulating platelet concentrations and bone
marrow megakaryocyte numbers upon thrombopoietin challenge. Importantly, mega-
karyocytes from normolipidemic bone marrow-specific SR-BI knockout mice exhibited
a normal ability to produce proplatelets. Moreover, bone marrow-specific deletion of
SR-BI did not impair the thrombopoietin response or induce thrombocytopenia, con-
firming that absence of megakaryocyte SR-BI does not underlie the thrombocytopenic
phenotype in total body SR-BI knockout mice. In conclusion, the elevation of plasma
unesterified cholesterol levels impairs megakaryopoiesis and platelet production in SR-
Bl knockout mice. Our findings suggest that, in addition to an increased platelet clear-
ance, a decrease in platelet production may also, in part, explain the thrombocytopenic
phenotype associated with SR-BI deficiency in mice.
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SR-BI deficiency impairs platelet production
INTRODUCTION

Platelets are small anucleate cells that play a key role in hemostasis and respond rapidly
to changes in the endothelial integrity and exposure of sub-endothelial structures. As
such, platelets play a key role in the formation of atherothrombosis '. A substantial
body of clinical evidence associates platelet characteristics such as density and volume
with the risk of acute coronary syndromes *°, and implies mean platelet volume, a
determinant of platelet reactivity, as both a causal and prognostic factor °. Therefore,
modification of platelet functionality is a promising therapeutic target in the prevention
and treatment of cardiovascular disease.

Platelets are produced by megakaryocytes, which represent the largest cells of the
hematopoietic lineage and account for approximately 0.01% of nucleated cells in the
bone marrow ’. Thrombopoietin (TPO) is the primary regulator of platelet production,
supporting the formation, proliferation and differentiation of megakaryocytes ®. Upon
stimulation by TPO, megakaryocytes develop from pluripotent hematopoietic stem
cells and subsequently mature, i.e. they become polyploid and grow in size. During
maturation, megakaryocytes also develop an internal demarcation membrane system
(DMS), granules, and organelles that are packaged in bulk for platelet production °. DMS
formation enables the megakaryocytes to produce long, branching extensions called
proplatelets. Proplatelets extend into the vascular sinusoids of the bone marrow, from
which eventually platelets are released into the bloodstream '°. Once released, human
platelets stay in the blood circulation for 7-10 days "', while rodent platelets circulate
for only 4-5 days '>. Aged platelets, recognized by the Ashwell-Morrell receptor through
the loss of sialic acid on their surface-expressed proteins are cleared by hepatocytes .
Binding of desialylated platelets to the Ashwell-Morrell receptor stimulates hepatic TPO
production, thereby maintaining overall platelet homeostasis .

Previous studies have shown that genetic disruption of scavenger receptor Bl (SR-BI)
function is associated with thrombocytopenia in mice """ SR-Bl is a cell surface receptor
that mediates the selective uptake of cholesteryl esters from lipoproteins and is mostly
known for its role in reverse cholesterol transport as the functional high-density lipo-
protein (HDL) receptor . In mice, disruption of SR-BI functionality results in a 3.2-fold
increase in circulating unesterified cholesterol (UC) levels due to substrate inhibition
of the plasma enzyme Lecithin:Cholesterol Acyltransferase (LCAT), resulting in a high
plasma unesterified-to-total cholesterol ratio (UC:TC) '®%°. As a result, in the SR-Bl knock-
out mice, platelets accumulate UC and circulate in an activated state ™. Importantly,
platelet UC accumulation was also observed in humans carrying a functional mutation
in SCARBT, the gene encoding SR-BI *'. However, heterozygous SR-BI deficiency in hu-
mans does not lead to thrombocytopenia '. Dole and colleagues have suggested that
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the platelet UC accumulation in mice is the cause of the thrombocytopenia associated
with SR-BI deficiency, as the platelet clearance in SR-Bl knockout mice is enhanced .
Interestingly, SR-Bl is expressed on megakaryocytes **. Recent studies have suggested
that HDL can directly impact on megakaryopoiesis and platelet production. More spe-
cifically, Murphy and colleagues have demonstrated that infusion of reconstituted HDL
in mice decreases platelet counts by inhibiting bone marrow megakaryocyte progenitor
proliferation ». The relevance of the interaction of HDL with SR-BI on megakaryocytes
in this context is currently unknown. In the study by Dole et al., SR-BI deficiency did not
affect bone marrow megakaryocyte counts '°. However, Dole et al. focused on platelet
clearance and did not execute an in-depth investigation into the impact of SR-BI defi-
ciency on megakaryocyte function, leaving the question regarding a potential impact
of SR-BlI on megakaryopoiesis and platelet production unanswered. In this study, we
therefore examined the effect of SR-BI deficiency on megakaryopoiesis and platelet
production to uncover a possible contribution to the thrombocytopenic phenotype.

MATERIALS AND METHODS

Mice

Wild-type and Scarb1” (SR-BI knockout) mice on a C57BI6/J background were bred in
house at the Gorlaeus Laboratories (Leiden, the Netherlands). All mice were fed a regular
chow diet (Special Diet Services, Witham, UK) and were group housed in filter top cages.
All animal experiments were performed in accordance with the national guidelines for
animal experimentation. All experimental protocols were approved by the Ethics Com-
mittee for Animal Experiments of Leiden University.

For all measurements comparing non-treated wild-type and SR-BI knockout mice,
9-14 weeks old female mice were used. For the TPO challenge, male wild-type and SR-BI
knockout mice of 42-47 weeks old were used. For bone marrow transplantation experi-
ments, 16 weeks old female wild-type and SR-Bl knockout donor mice and 11-20 weeks
old female wild-type recipients were used.

Bone marrow transplantation

Donor bone marrow of wild-type and SR-BI knockout mice was isolated by flushing the
femurs and tibias with PBS. Recipient wild-type mice were irradiated with 2x4.5 Gy total
body radiation using a 225 Smart Rontgen source (YXLON international, Copenhagen,
Denmark) one day before transplantation, and received a single cell suspension of 5x10°
bone marrow cells in PBS by intravenous injection into the tail vein. The drinking water
of the recipient mice was supplemented with antibiotics (83 mg/L ciprofloxacin and
67 mg/L polymixin B sulfate) and 6.5 g/L sucrose from 7 days prior to 4 weeks after
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transplantation. At 13-15 weeks post transplantation, mice were anesthetized with a mix
of xylazine (70 mg/kg), ketamine (350 mg/kg) and atropine (1.8 mg/kg) and sacrificed
by orbital exsanguination, after which the organs, femurs and tibias were collected for
further analysis.

TPO challenge

Blood was drawn from the tail vein prior to, and 2 and 5 days post intraperitoneal injec-
tion with 17.5 pg/kg rmTPO (Peprotech, Londen, UK) in PBS.

Platelet count

Blood obtained from the tail vein was collected in EDTA-coated tubes and diluted 1:4
in PBS for analysis of platelet count. Blood obtained from orbital exsanguination was
collected in EDTA-coated tubes and was analyzed non-diluted. Platelet counts were ana-
lyzed using an automated XT-2000iV veterinary hematology analyzer (Sysmex Europe
GMBH, Norderstedt, Germany).

Plasma cholesterol analysis

Plasma from orbital bleeding-obtained blood was attained by centrifugation (10 min-
utes, 6000 RPM, room temperature) and stored at —20°C until further use. Plasma UC and

TC levels were measured by enzymatic colorimetric assays as described by Out et al. **.

Bone marrow explants and proplatelet formation

Ex vivo megakaryocyte maturation and proplatelet production in the native bone
marrow environment was measured using the bone marrow explant method originally
developed by Eckly and colleagues *°. Bone marrow, isolated by flushing femurs and
tibias with PBS, was cut in 0.5 mm thick sections. 5-6 sections were transferred into an
incubation chamber and incubated at 37°C for 6 hours in Hepes Tyrodes buffer contain-
ing 3,5 g/L human serum albumin (MP biomedicals, Santa Ana, California, USA) and 1
g/L glucose (pH 7.3) supplemented with 5% serum from the donor mouse. Proplatelet-
forming megakaryocytes were counted every 1.5 hours using phase contrast micros-
copy. Images of proplatelet formation were made using a Bio-Rad ZOE™ Fluorescent Cell
Imager (Bio-Rad Laboratories, Veenendaal, Netherlands).

Bone marrow megakaryocyte counts

Bone marrow was obtained by flushing the femurs and tibias with PBS, fixed for 24 h in
3.7% neutral-buffered formalin (Formal-Fixx, Shandon Scientific Ltd, UK), and embedded
in paraffin for sectioning. Bone marrow was sectioned using Leica RM2235 microtome
at 5 pm thickness with a 25 pum interval. Serial sections were routinely stained with
hematoxylin and eosin for general histology. Megakaryocyte counts were analyzed by
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a blinded observer using a Leica DM-RE microscope and LeicaQwin software (Leica Ltd,
Cambridge, UK). Four fields of 300x300um were analyzed in each of four sections per
mouse.

GENE EXPRESSION ANALYSIS

Total RNA was isolated from bone marrow and livers by phenol-chloroform extraction.
Equal amounts of RNA were reverse transcribed and subsequently real-time quantitative
PCR analysis was executed on the cDNA using an ABI Prism 7500 apparatus (Applied Bio-
systems, Foster City, CA, USA) according to the manufacturer’s instructions. Ribosomal
Protein 37 (RPL37), Acidic Ribosomal Phosphoprotein PO (36B4), and Peptidylprolyl
Isomerase A (PPIA), were used as reference genes for normalization. Primer sequences
are available upon request.

FLOW CYTOMETRY

A single cell suspension of bone marrow cells was obtained by straining flushed bone
marrow from the femurs and tibias through a 70 um nylon mesh (Greiner Bio-One,
Kremsmiuinster, Austria) with PBS. Fc receptors were blocked with an unconjugated anti-
body against CD16/CD32 (Clone 93, BioLegend, San Diego, California, USA). Cell viability
in all samples was determined using Fixable Viability Dye eFluor® 780 (ThermoFisher
Scientific, Waltham, Massachusetts, USA). To determine megakaryocyte ploidy, 5x10°
cells per sample were stained with Brilliant Violet 421™-conjugated anti-CD41 (clone
MWReg30, BioLegend) and fixed with ice-cold methanol. Fixed cells were subjected to
RNAse treatment (Sigma-Aldrich, Zwijndrecht, The Netherlands) and propidium iodide
staining (Sigma-Aldrich) for DNA content measurement. To determine megakaryocyte
UC content, 5x10° cells per sample were stained with APC-conjugated anti-CD41 (clone
eBioMWReg30, eBioscience, San Diego, California, USA) and filipin Ill (Cayman Chemi-
cal, Ann Arbor, Michigan, US), and fixed with 0.5% paraformaldehyde. Flow cytometric
analysis was performed on a Cytoflex S flow cytometer (Beckman Coulter, Brea, Cali-
fornia, USA) and the acquired data were analyzed using FlowJo software (FlowJo LLC,
Ashland, Oregon, USA). Gates were set according to unstained controls and fluorescence
minus one (FMO) controls.

Statistical analysis

Statistical analysis was performed using Graphpad Instat software and/or Graphpad
Prism software (San Diego, USA, http://www.graphpad.com). Outlier detection was
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performed using Grubbs’ test for outliers. The significance of differences was calculated
using a two-tailed unpaired t-test, or two-way analysis of variance (ANOVA) in experi-
ments with multiple variables. Probability values (p) <0.05 were considered significant.

RESULTS

To study the role of SR-Bl in megakaryopoiesis and platelet production, we used wild-
type and SR-Bl knockout mice. We confirmed a strong increase in plasma UCand TC levels
in SR-BI knockout mice (2.9- and 2-fold, respectively; p<0.0001 for both; Supplemental
figure 1A and B), and a 1.5-fold increase in the UC:TC ratio (p<0.0001; Supplemental
figure 1C). Moreover, a marked decrease (-47%; p<0.0001) in blood platelet levels was
detected (Supplemental figure 1D), confirming the thrombocytopenia phenotype found
in earlier studies ">™. Furthermore, we also replicated the SR-BI deficiency-associated
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Figure 1: SR-BI deficiency is associated with a minor increase in megakaryocyte maturation, without
a change in bone marrow megakaryocyte count. (A) Hepatic gene expression of Thpo in wild-type (WT)
and SR-BI knockout (SR-BI KO) mice. (B) Relative expression of genes associated with megakaryocyte matu-
ration in bone marrow of wild-type and SR-BI knockout mice. (C) The percentage of CD41" megakaryo-
cytes in wild-type and SR-BI knockout bone marrow. (D) Quantification of bone marrow megakaryocytes
and representative pictures of hematoxylin/eosin-stained bone marrow sections from wild-type and SR-BI
knockout mice showing the presence of megakaryocytes (black arrows). Bar represents 50 um. (E) Ploidy of
CD41* bone marrow megakaryocytes from wild-type and SR-BI knockout mice. Data represent means+SEM
of 11 mice per group. *p<0.05, ***p<0.001.
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increase in mean platelet volume (p<0.001; Supplemental figure 1E) and platelet volume
distribution (p<0.05; Supplemental figure 1F).

Hepatic Thpo expression did not differ between the two genotypes (Figure 1A). In
contrast, relative gene expression levels of several key transcription factors that aid in
the generation of mature megakaryocytes from bone marrow stem cells as well as that
of the TPO receptor c-MPL were mildly increased in bone marrow of SR-Bl knockout mice
as compared to that of wild-type mice (Figure 1B). This increase in gene expression did
not translate into an increase in bone marrow megakaryocyte counts. Both the amount
of CD417 cells as measured by flow cytometry (Figure 1C), as well as histological quantifi-
cation showed similar levels of bone marrow megakaryocyte numbers (Figure 1D). SR-BI
deficiency did not lead to apparent differences in in megakaryocyte ploidy (Figure 1E).

Mature megakaryocytes in the bone marrow migrate to the vascular niche to produce
proplatelets and eventually release platelets into the bloodstream. To determine if the
minor increase in ploidy in megakaryocytes from SR-BI knockout mice coincided with
differences in the final step of platelet production, we measured proplatelet production
by primary megakaryocytes from wild-type and SR-Bl knockout mice. Interestingly, there
was a striking decrease in proplatelet production by SR-BI knockout megakaryocytes
(two-way ANOVA: p<0.01 for genotype), which translated in a 62% decrease (p<0.05) in
the amount of proplatelets at the final 6-hour time point (Figure 2A). Plasma crossover
experiments indicated that the overall SR-Bl knockout genotype effect could not be fully
replicated by incubation of wild-type bone marrow explants with hypercholesterolemic
SR-BI knockout serum. Importantly, we did note a clear trend towards a decrease in the
amount of proplatelet forming megakaryocytes as compared to wild-type explants ex-
posed to wild-type serum (6 hours: 12.4+4.6% vs. 16.3+2.5; Two-way ANOVA: p=0.16 for
serum type). However, given the limited exposure time of 6 hours, it cannot be excluded
that hypercholesterolemia is the driving force in the effects of SR-BI deficiency on pro-
platelet formation. No evident changes in megakaryocyte or proplatelet morphology
were observed (Figure 2B). However, as evident from Figure 2C, megakaryocytes from
SR-BI knockout mice exhibited UC accumulation while no accumulation of UC was de-
tectable in wild-type megakaryocytes. These combined findings suggest that an increase
in cellular UC levels may underlie the impaired ability of SR-Bl knockout megakaryocytes
to produce proplatelets.

To confirm that the diminished megakaryocyte functioning ex vivo translated into
functional differences in the ability to produce platelets in vivo, we administered TPO
to wild-type and SR-BI knockout mice. Given the similar number of megakaryocytes in
wild-type and SR-BI knockout mice, mice from both genotypes were anticipated to pro-
duce a similar increase in absolute numbers of platelets upon stimulation with TPO. As
expected, wild-type mice challenged with TPO displayed a strong increase (+774x10%/L;
p<0.01) in blood platelet numbers at 5 days post injection (Figure 3A). In contrast, ad-
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Figure 2: SR-BI knockout megakaryocytes have a decreased ability to form proplatelets and an in-
creased UC content. (A) Percentage of megakaryocytes producing proplatelets in an ex vivo native bone
marrow environment of wild-type (WT; n=15) and SR-BI knockout (SR-BI KO; n=3) mice. (B) Representative
pictures of proplatelet forming megakaryocytes from wild-type and SR-Bl knockout mice in an ex vivo na-
tive bone marrow environment. Black arrows: body of a proplatelet-forming megakaryocyte. Bar represents
30 um. (C) Flow cytometry histogram of filipin fluorescent intensity of wild-type (dotted black line), SR-BI
knockout (solid black line), and FMO control (grey shading), and quantification of filipin median fluorescent
intensity of CD41" cells of wild-type and SR-BI knockout mice (n=11 per group), corrected for FMO controls.
Data represent means+SEM. *p<0.05; ****p<0.0001.

ministration of TPO to SR-BI knockout mice led to a much smaller, non-significant rise in
blood platelet counts (+301x10%/L; Figure 3A). The difference in the response to gener-
ate platelets coincided with a significant difference in the bone marrow megakaryocyte
numbers after the TPO challenge. Bone marrow megakaryocyte numbers were 32%
percent lower (p<0.001) in TPO-stimulated SR-BI knockout mice as compared to TPO-
stimulated wild-type mice (Figure 3B). It thus appears that SR-Bl knockout mice exhibit a
limited ability to upregulate platelet production in response to TPO stimulation.
Previous studies have shown that SR-BI is present on megakaryocytes and platelets
152122 To determine whether the effect of total body SR-BI deficiency on megakaryocyte
functioning was due to megakaryocyte-specific SR-BI deficiency, we applied the bone
marrow transplantation technique to specifically delete SR-Blin all bone marrow-derived
cells, including megakaryocytes. As previously reported '®, wild-type mice reconstituted
with either wild-type or SR-BI knockout bone marrow had plasma UC and TC levels
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within the normolipidemic range (data not shown). Moreover, specific deletion of SR-BI
in bone marrow was not associated with the thrombocytopenia found in total body
knockout mice. Platelet levels were virtually identical in the two groups of bone marrow
recipients (Figure 4A). In accordance with the unchanged basal platelet concentrations,
investigation of the megakaryocyte function revealed that SR-BI knockout megakaryo-
cytes had a normal ability to produce proplatelets (Figure 4B) and normal capacity to
increase platelet levels in response to TPO stimulation in vivo (Figure 4C). Furthermore,
megakaryocyte counts were similar between mice reconstituted with wild-type and
SR-BI knockout bone marrow under non-stimulated as well as under TPO-stimulated
conditions (Figure 4D).
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Figure 4: Bone marrow-specific SR-BIl deficiency in normolipidemic C57BL/6 mice does not alter plate-
let count, megakaryopoiesis, or megakaryocyte function under basal and TPO-stimulated conditions.
(A) Blood platelet counts in mice that received wild-type (WT; n=19) or SR-BI knockout (SR-BI KO; n=18)
bone marrow. (B) Ex vivo proplatelet formation of megakaryocytes in a native bone marrow environment
from mice transplanted with wild-type and SR-BI knockout bone marrow (n=3 per group). (C) Blood platelet
counts of wild-type (n=7) and SR-BI knockout bone marrow transplanted mice (n=6) before and after treat-
ment with TPO. (D) Quantification of bone marrow megakaryocytes in wild-type and SR-BI knockout bone
marrow transplanted mice that have (wild-type: n=2; SR-Bl knockout : n=5) or have not (n=3 per group) re-
ceived an injection with TPO 5 days prior to sacrifice. Data represent means+SEM. ***p<0.001, ****p<0.0001.
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DISCUSSION

Inthe current study we investigated if SR-Bl deficiency impacts on megakaryopoiesis and
platelet production and in that way contributes to the thrombocytopenia found in SR-BI
knockout mice. We show that SR-BI knockout mice exhibit an increased megakaryocyte
UC content and minor changes in megakaryopoiesis. The ability of megakaryocytes to
form proplatelets, however, was markedly decreased in SR-BI knockout mice. Impor-
tantly, these effects are not a direct effect of the absence of megakaryocyte SR-BI but
is rather due to an indirect effect of the SR-BI deficiency associated UC accumulation.

Previously, Murphy et al. have shown that reconstituted HDL decreases platelet levels
due to a decrease in bone marrow megakaryocyte progenitor proliferation *. Based on
these studies, we hypothesized that possibly a direct interaction of HDL and its receptor
SR-BI would affect megakaryopoiesis and platelet production. Interestingly, although
megakaryopoiesis and proplatelet production were altered in hypercholesterolemic
total body SR-BI knockout mice, normolipidemic, bone marrow-specific SR-BI knockout
mice displayed a normal ability to produce proplatelets. Moreover, specific deletion
of SR-BI in bone marrow did not result in thrombocytopenia and showed a normal
response to TPO stimulation. Therefore, it is suggested that the elevation of plasma
UC levels and not the disruption of the megakaryocyte SR-BI / HDL interaction, impairs
megakaryopoiesis and platelet production in total body SR-Bl knockout mice.

The increase in plasma UC:TC ratio observed in SR-BI deficient mice is related to the
reduced activity of LCAT '®*. Altered platelet number and function have been observed
in LCAT-deficient mice, especially on a SR-Bl-deficient background . Deletion of LCAT
rescues the thrombocytopenic phenotype in SR-BI knockout mice, despite increasing
the plasma UC:TC ratio *°. However, reduced LCAT activity lowers plasma lysophosphati-
dylcholine levels, which is associated with increased megakaryocyte number and func-
tion in rats ?. It can therefore be suggested that the increased platelet number in LCAT /
SR-Bl double knockout mice can be attributed to increased megakaryopoiesis. However,
we did not observe increased megakaryocyte numbers in SR-BI KO mice, suggesting
that the influence of the reduced LCAT activity and subsequent lysophosphatidylcholine
levels in our experimental setting is minimal.

Mature megakaryocytes produce the DMS to serve as a membrane reservoir for the
generation of proplatelets, which extend into the vascular nice to release platelets
into the bloodstream %, It has long been known that membrane cholesterol affects
membrane fluidity *. In erythrocytes, an increased cholesterol:phospholipid ratio in-
creases cell rigidity and microviscosity ***'. Accordingly, in SR-BI knockout mice, a 2-fold
increase in the cholesterol:phospholipid ratio causes an increase in cell rigidity and a
decrease in deformability of erythrocytes ** In the present study we have shown that
UC accumulates in the megakaryocytes in SR-Bl knockout mice. Moreover, the amount
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of proplatelet forming cells was decreased in SR-Bl knockout bone marrow. Possibly,
the high membrane cholesterol content inhibits the process of DMS and proplatelet
production due to an increase in membrane rigidity. In accordance with this hypothesis,
transplantation of SR-BI knockout bone marrow into a normolipidemic environment
did not replicate the phenotype of decreased proplatelet formation observed in total
body SR-BI knockout mice. Further studies on the effect of cholesterol loading of mega-
karyocyte membranes on DMS functionality and proplatelet formation are warranted to
provide further mechanistic support for this hypothesis.

Our findings in hypercholesterolemic SR-BI knockout mice complement previous
in vivo observations that hypercholesterolemia changes megakaryocyte and platelet
characteristics. Two groups have independently shown that rabbits and guinea pigs
fed a high cholesterol diet develop megakaryocytes with increased ploidy and size ****,
Hypercholesterolemia in humans is also associated with higher megakaryocyte ploidy,
indicative of altered megakaryocyte maturation **. Notably, the change in megakaryo-
cyte maturation in hypercholesterolemic human subjects coincided with a higher mean
platelet volume *.

Platelets in SR-Bl knockout mice are 1.2- to 1.4-fold larger than wild-type platelets "',
which was confirmed by our findings. Dole et al., as well as our own group, have sug-
gested that this larger size can be attributed to cholesterol accumulation in platelets
acquired via non-specific lipid exchange from UC-rich HDL particles in the circulation.
In support, infused platelets - regardless of donor and recipient genotype - obtain
UC levels comparable to resident platelets within 24 hours . Notably, cholesterol in
platelets can also be derived from cholesterol taken up by megakaryocytes as these
cells can transfer cellular cholesterol to their platelet progeny *. In support of the latter,
the increase in cholesterol in megakaryocytes in response to a high cholesterol diet
challenge appears to precede that in platelets (4-5 day lag time from the start of cho-
lesterol feeding, consistent with the turnover time of platelets). In this study, we have
shown that megakaryocytes of SR-BI knockout mice are loaded with excess UC. When
taking the aforementioned findings in account, we anticipate that the accumulation of
cholesterol in platelets and the observed overall change in platelet count, phenotype
and function in SR-BI knockout mice is not only the result of increased passive transfer
from the plasma compartment but may - in part - also be inherited from cholesterol
accumulation in their megakaryocyte progenitors.

In conclusion, elevation of plasma UC levels impairs megakaryopoiesis and platelet
production in SR-BI knockout mice. Our findings suggest that impaired platelet produc-
tion, in addition to the previously reported augmented platelet clearance, may explain
part of the thrombocytopenic phenotype associated with SR-BI deficiency. Hence, our
studies highlight megakaryocyte cholesterol homeostasis regulation as a potential
therapeutic target in the prevention and treatment of cardiovascular disease.
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Supplemental figure 1: Total body SR-BI deficiency is associated with hypercholesterolemia and
thrombocytopenia. Plasma UC (A) and TC (B) levels, the plasma UC:TC ratio (C), and blood platelet con-
centrations (D) in wild-type (WT) and SR-BI knockout (SR-BI KO) mice. Data represent means+SEM of 4 mice
per group. ****p<0.0001.
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