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Abstract

Background: Thromboinflammation describes the interplay between thrombosis and

inflammatory pathways and is a vital determinant of post-stroke outcome. Von Willebrand

Factor (VWF) drives thrombus formation through platelet and leukocyte recruitment and

activation, and is inactivated by the metalloproteinase enzyme, ADAMTS13.

Aims: The aim of this study was to investigate how concentrations of plasma

VWF/ADAMTS13 and platelet activation changes in acute and chronic stroke and how this

relates to cognition.

Methods: Samples from patients enrolled in the ongoing Stroke IMPaCT study were

analysed at several timepoints; <72h, 6 and 18-months post-stroke. Plasma VWF and

ADAMTS13 concentrations were measured using ELISA (n=134 patients, n=23 controls)

and platelet activity determined through surface binding of VWF and fibrinogen using flow

cytometry (n=26 patients, n=4 controls). Stroke severity on hospital admission was

determined using The National Institutes of Health Stroke Scale (NIHSS), and cognitive

status using Montreal Cognitive Assessment (MoCA).

Results: Patient cohort mean age was 65.2 years, with 73.9% men and a median NIHSS of

4 (IQR:2-6). Non-stroke control mean age was 69 years with 52.5% men. Plasma VWF

concentration significantly increased (2.4-fold increase; p<0.0001) acutely post-stroke and

remained elevated (2-fold; p<0.0001) for 18-months compared to non-stroke controls but

did not correlate with a decrease in ADAMTS13. Comparatively, the percentage of VWF and

fibrinogen bound platelets increased 5.7-fold (p<0.062), and 4.34-fold (p<0.054)

immediately post-stroke but returned to baseline by 6-months. At 6-months, higher

ADAMTS13 concentrations correlated with an improved MoCA score (r=0.41;p<0.01),

however no relationship with VWF was seen (r=0.10;p<0.44). 

Conclusion: This study suggests a thromboinflammatory response occurs in both the

acute and chronic phase post-stroke, though the retained increase in VWF does not

correlate with sustained platelet activation. While ADAMTS13 levels did not change post-

stroke, the correlation with improved MoCA performance at 6-months suggests a protective

role of this anti-thrombotic enzyme on cognition. 
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Abstract

Background: Ischaemia-reperfusion injury (IRI), caused by inadequate perfusion in cardiac

microcirculation due to thrombo-inflammation, leads to larger infarcts and heart failure (HF).

Although dual anti-platelet therapies (DAPTs) effectively reduce recurrent myocardial

infarctions (MIs), HF persists in many DAPT-treated patients. The effectiveness of DAPTs on

unblocking the coronary microcirculation remains unknown.

Aim: Determine the effectiveness of DAPTs in limiting thrombo-inflammation and re-

establishing blood flow in the murine coronary microcirculation post IRI.

Methods: Mice were pre-treated with vehicle control (VC), aspirin alone or combined with

either ticagrelor, clopidogrel or prasugrel. Myocardial IRI was performed on anaesthetised

mice.  Intravital imaging of the coronary microcirculation in the beating mouse heart was

used to visualise fluorescently labelled platelets and neutrophils during reperfusion. Laser

speckle contrast imaging (LSCI) on the surface of the beating heart measured tissue

perfusion. Flow cytometry analysed platelet activation and cardiac damage markers.

Results: DAPTs effectively reduced platelet activation in response to CRP and ADP

compared to VC.  However, intravital imaging revealed no reduction in % coverage by

platelet microthrombi in the coronary microcirculation in response to aspirin alone (1.79%),

or combined with ticagrelor (1.08%), clopidogrel (1.05%) or prasugrel (0.69%) compared to

VC (1.79%). Interestingly, neutrophil recruitment was increased compared to VC (2.08%)

upon treatment with aspirin (6.22%; P=0.002) and aspirin and clopidogrel (6.35%;

P=0.0001) but was unaffected by aspirin with ticagrelor (2.84%) or prasugrel (3.33%),

suggesting certain DAPTs may enhance neutrophil infiltration to the coronary

microcirculation causing further blockages. LSCI during reperfusion showed no DAPTs were

able to restore left ventricle perfusion back to normal (sham) levels. Assessment of damage

markets at the cellular level displayed no differences between VC and DAPTS.

Conclusions: DAPTs do not prevent platelet microthrombi from obstructing the coronary

microcirculation after IRI and may enhance neutrophil infiltration, emphasizing the need for

new MI treatment targets to avert HF.
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Abstract

Background: Inflammatory cytokines, observed in pathogenic infections and chronic

inflammatory states, may differently alter the microenvironment and shape thrombus

architecture and stability in the vasculature.

Aim: Examine the impact of endothelial cells (ECs) from different vascular beds in dictating

fibrinolytic response to proinflammatory stimuli

Methods: Human umbilical vein ECs (HUVECs) and coronary artery ECs (HCAECs) cultured

at 100 or 500 s
-1

 respectively, were treated ± 10 ng/mL TNFα for 24 h. Expression and

secretion of plasminogen activator inhibitor-1 (PAI‑1) and tissue-type plasminogen activator

(tPA) were quantified by qPCR or ELISA. Plasma clot lysis (CL) on ECs ± 300 pM tPA was

monitored at 405 nm. Real-time whole blood thrombus dynamics ± 30 nM tPA on

endothelialised biochips was monitored by inclusion of PE-anti-CD42b and AlexaFluor647-

fibrin(ogen) and mean fluorescent intensity determined.

Results: HCAECs secreted significantly more PAI-1 than HUVECs, however, basal tPA

secretion was similar . TNFα-stimulation of HCAECs significantly increased PAI-1 and tPA

expression and secretion. In contrast, there was no effect on HUVECs. CL was significantly

delayed on HUVECs (10±3 min) and HCAECs (14±3 min) compared to the no cell control

and was normalised by inclusion of an inhibitory antibody to PAI‑1. TNFα-stimulation further

delayed CL on HCAECs in a PAI-1-dependent manner. Whole blood thrombus composition on

endothelialised biochips varied according to EC type and shear rate; dense fibrin was

evident on HUVECs, whereas on HCAECs thrombi were platelet-rich. TNFα-stimulation

increased fibrin accumulation on both EC types. The proinflammatory environment

promotes a hypofibrinolytic state in thrombi formed on HCAECs, consistent with increased

PAI‑1 secretion. 

Conclusion: HCAECs respond more potently to a proinflammatory environment than

HUVECs, as evidenced by the high PAI-1 expression and secretion. Endothelial-derived PAI-1

exacerbates hypofibrinolysis which is amplified by proinflammatory stimuli. Determining the

response of vascular beds to inflammatory stimuli could permit more targeted

antithrombotic strategies. 
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Abstract

Background: Endothelial dysfunction and platelet activation play a vital role in the

progression of atherosclerosis and the subsequent thrombus formation responsible for

ischaemic events. Targeting endothelial and platelet function is therefore an important

therapeutic strategy. Remote ischaemic conditioning (RIC) involves safe exposure of tissues

to brief periods of vascular occlusion, and this has been shown to reduce tissue damage

following ischaemic events. It is not known however whether RIC can reduce the occurrence

of ischaemic events.

Aim: The aim of this study was to determine whether daily RIC could improve endothelial

function and reduce platelet reactivity.

Methods:  Blood samples were taken from healthy volunteers (n=10) and blood pressure

and anthropometric measurements performed (Day 1). Participants underwent RIC daily for

7-days (Day 1-7) and repeat blood pressure and blood samples taken on day 8. Full blood

counts were performed, and platelet aggregation measured in response to ADP, collagen

and TRAP-6 in the presence and absence of aspirin. Multiplex assays were performed to

measure platelet and endothelial activation markers and TNFα.

Results: Blood pressure remained unchanged following RIC and no changes were observed

in the full blood count. A significant reduction in plasma levels of platelet activation markers

P-selectin (P<0.05) and CD40L (P<0.05) were observed, indicating that circulating platelets

were less active following RIC. Consistent with this, platelet aggregation in response to

TRAP6 and collagen was reduced. Interestingly RIC also significantly increased aspirin

sensitivity (P<0.01). Plasma levels of endothelial activation marker VWF were significantly

reduced (P<0.01) and consistent reductions in ICAM1 and VCAM1 observed. Plasma levels

of tissue factor pathway inhibitor (TFPI) and thrombomodulin (TM) were not significantly

altered, however the inflammatory mediator TNFα was significantly reduced (P<0.01)

following RIC.

Conclusion: Initial results suggest RIC may offer a novel therapeutic approach to improve

endothelial function and reduce the risk of thrombosis.
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Abstract

Background: Receptor-induced tyrosine phosphorylation of Spleen tyrosine kinase (Syk)

has been studied extensively in hematopoietic cells. Metabolic mapping and high-resolution

mass spectrometry, however, indicate that one of the most frequently detected phospho

sites encompassed S297 (S291 in mice) located within the linker B region of Syk. It has

been reported that Protein kinase C (PKC) phosphorylates Syk(S297), thus influencing Syk

activity. 

Aim: Conflicting studies suggest that S297 phosphorylation enhances as well as reduces

Syk activity. To clarify the function of this site we generated Syk(S291A) knock-in mice. 

Results: Our analysis of the homozygous mice indicated that the knock-in platelets express

only one isoform of Syk while the wild type express two isoforms at 69 and 66kDa. When

the GPVI receptor was activated with collagen-related peptide (CRP), we observed an

increase in aggregation and dense granule secretion in the Syk(S291A) platelets, at only

low concentrations of the agonist, compared to the wildtype littermates. There was also

increased phosphorylation of Syk tyrosine sites including Syk(Y519,520), Syk(Y346), and

Syk(Y342) in the Syk(S291A) activated platelets. This phenotype was specific for GPVI-

dependent activation, since it was not seen when AYPGKF, a PAR4 agonist, or 2-MeSADP, a

purinergic receptor agonist, was used to activate platelets even though signaling through

both these receptors activate PKC.  Although there was potentiation of the signal in the

absence of Syk(S291) phosphorylation, this was not reflected in a decrease of cessation of

tail bleeding time although the time to occlusion in the FeCl3 injury model was enhanced. 

Conclusion: These data indicate that the effects Syk S291 phosphorylation represents a

significant outcome on platelet activation and signaling in vitro but also revealC its

multifaceted nature demonstrated by the differential effects on physiological responses in

vivo.
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Abstract

Background: As first responders, platelets must react to exposed collagen and other

markers of arterial injury, covering a new injury quickly. Failure to rapidly form a stable and

effective clot can lead to critical blood loss. However, this explosive initial growth then must

slow down and terminate, to avoid occluding the vessel and causing ischemia. 

Aim: We wish to understand how the overall growth of a thrombus is controlled. In

particular, we ask how platelets transit from rapid aggregation to steady maintenance,

creating a stable thrombus in place without occluding the blood vessel. We do not study

here the ultimate fate of a clot, e.g., dissolution. 

Methods: We have created a computer simulation of thrombus growth. While it is two-

dimensional, simulating only (a projection onto) the cross section of an arteriole, it offers

realistic blood flow simulation using Lattice Boltzmann methods and tracking of platelets

attaching, activating, and potentially detaching. This makes it possible to test hypotheses

about growth progression in silico. 

Results: While the initial growth finds a straightforward explanation in the positive

feedback of attached platelets activating and recruiting additional ones, slowing the growth

proves difficult. We find that on their own neither reducing aggregation nor increasing

erosion can bring it to a halt. Furthermore, the popular idea that narrowing the vessel leads

to increased flow speed and hence erosion by Bernoulli’s law is put into question. We show

that experimental data on thrombus growth can be fit, if both aggregation and erosion

depend on activation, and activation weakens with distance from the injury site. 

Conclusion: Our results provide a theoretical explanation, obtained through  an in-silico

investigation with fits to experimental data, how the growth of a thrombus is controlled. It

matches established observations about thrombus architecture and can inspire future

experiments concerning differential activation. 
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Abstract

Background: Platelets when abnormally activated can contribute to thrombosis and

cardiovascular disease. Even though platelets are implicated in a range of diseases,

investigating anti-platelet targets is a challenge due to their lack of nucleus as genetic

engineering cannot be used. The first observation, in the group of Professor Hers, showed

platelet proteins can be targeted and degraded by PROteolysis TArgetting Chimeras

(PROTACs). PROTACs are heterobifunctional molecules consisting of three components: an

E3 Ligase ligand, a flexible linker, and a protein of interest ligand. Popular E3 Ligase ligands,

such as thalidomide, have problems with chemical instability due to water and basic

solutions hydrolysing their chemical structures. Therefore, novel E3 Ligase ligands have

been synthesised and tested for their ability to recruit E3 Ligase proteins effectively to

degrade platelet proteins via the PROTAC strategy.

Aim: To design and test novel PROTAC compounds to degrade specific platelet proteins in

humans to allow for greater research into new therapeutic treatments and understanding of

biological pathways.

Methods: PROTAC compounds were tested to degrade the tyrosine proteins, focal adhesion

kinase (FAK) and PYK2. Results were found via western blotting analysis and quantified by

densitometry. Optimised studies were taken for comparison on the Bio-Techne Jess Simple

Western System.

Results: Densitometry data analysis showed that degradation was significant between

control and knockout with one PROTAC giving over 70% degradation efficacy and high

specificity for FAK. Preliminary data of novel PROTACs shows that newly synthesised E3

Ligase ligands work in platelets and can be used as alternatives with further optimisation.

Conclusion: A range of synthesised PROTAC compounds can work in platelets. PROTAC

compounds could be used as an investigative tool to look at specific signaling mechanisms

in platelets that are currently unknown. PROTAC’s could be used as an powerful alternative

therapy to treat diseases caused by abnormally activated platelets.
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Abstract

Background:  Immune complexes comprised of platelet-factor-4 (PF4) and anti-PF4

antibodies in vaccine-induced immune thrombotic thrombocytopenia (VITT) and heparin in

heparin-induced thrombocytopenia (HIT), cluster and activate the low-affinity immune

platelet receptor FcγRIIA. Monoclonal antibodies (mAbs) to PF4; 5B9 (HIT-like antibody) and

1E12 (VITT-like antibody) are prominent research tools used in identifying individuals who

are strong responders to immune complexes.

Aims: To assess variation in platelet activation in individuals in response to various FcγRIIA

stimuli including a novel tetravalent FcγRIIA nanobody, Nb17-2-Fc, and to establish whether

platelet receptor levels influence donor responsiveness.

Methods: We compared platelet activation by anti-PF4 mAbs (5B9, 1E12), a purified VITT

patient antibody (6Ab) and the tetravalent FcγRIIA nanobody (Nb17-2-Fc) of 15 healthy

individuals to assess responsiveness. In parallel, we measured and correlated

responsiveness to whole blood counts and levels of platelet surface receptors (FcγRIIA, GPVI,

GPIb, GPIIb/IIIa and CLEC-2).

Results: Measurement of light transmission aggregometry was performed in washed

platelets stimulated with Nb17-2-Fc (10 nM) to identify low and high responders.  The

former were defined by the absence of a robust aggregation response (5/15), whereas the

latter exhibited rapid and sustained aggregation (10/15). The group of low responders also

exhibited weak reduced aggregation to low-dose 1E12 (1-5 μg/mL) and the VITT Ab-immune

complexes (6Ab+PF4). Some low responders had reduced aggregation to the HIT stimulus

(5B9+Heparin complexes). Platelet counts of low responders were reduced by ~10-20%

compared to responders (**p<0.01), whereas surface receptors levels including FcγRIIA and

other whole blood counts were not altered.

Conclusions: A high degree of concordance in platelet activation between the FcγRIIA

stimuli was observed with the clearest demarcation observed with the FcγRIIA tetravalent

nanobody. Although reduced platelet counts were observed in low responders, the levels of

platelet signalling receptors and other blood cells were normal, suggesting other variables

may govern responsiveness.
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Background: Platelet-neutrophil aggregates (PNAs) bridge the convergence between

thrombosis and inflammation, with studies implicating PNAs as transient promoters of

chronic thrombo-inflammatory, exacerbating pre-existing cardiovascular pathologies. An

increase in circulating platelet “primers”, such as thrombopoietin (TPO), has been

incriminated as a correlated contributor to elevated PNAs. Due to the rapid desensitization

of neutrophils in vitro, the effect of platelet primers on PNA formation has been limited to

acute periods of incubation, failing to fully encapsulate the chronic inflammatory state

exhibited in thrombo-inflammatory conditions.

Aim: This study aims to elucidate the differential effect of chronic exposure to TPO and

insulin growth-like factor-1 (IGF-1) on the formation of PNAs pre- and post-activation.

Methods: Isolated platelets, from healthy donors, will be exposed to TPO and IGF-1, for up

to four hours, before being reconstituted in a 10:1 ratio with immune-magnetically isolated

neutrophils, before stimulation. A combination of standard flow cytometry, bright-field and

confocal microscopy, will be utilized to demonstrate the temporal consequences of chronic

exposure to TPO and LR3-IGF-1 on the formation of PNAs.

Results: Preliminary results demonstrate that TPO, but not LR3-IGF-1, increases the

percentage of PNAs and the ratio of platelets-per-neutrophil, after 30 min incubation in

whole blood. Longer incubation times will need to establish whether prolonged and more

chronic exposure to LR3-IGF-1 is required to increase PNAs. We therefore optimized a

chronic exposure model where primers induce PNAs in isolated platelet and neutrophil

populations.

Conclusion: This study has demonstrated that short incubation with TPO, but not LR3-IGF-

1, enhances PNAs formation. It is likely that more chronic exposure is required for platelet

primers, such as IGF-1, to enhance PNA formation. The failure of whole blood assays of

limited time-frames to encapsulate similar findings for different platelet primers reinforces

the importance of designing chronic exposure models to explore mechanisms of thrombo-

inflammation. 
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Abstract

Background: Megakaryocyte differentiation and maturation is a multifaceted process in

which haematopoietic stem cells (HSCs) commit to the megakaryocyte lineage, undergoing

multiple rounds of DNA replication without cell division. Megakaryocyte differentiation and

maturation is highly energy dependent but mitochondrial dynamics and packaging during

these processes are unexplored. 

Aim: To investigate the contribution of mitochondrial fission to megakaryocyte development

and proplatelet formation.

Methods: HSCs were isolated by lineage depletion from the bone marrow of C57Bl6 mice

and cultured for 4 days with thrombopoietin and hirudin (37˚C, 5% CO2). To explore the

importance of mitochondrial fission, HSCs or mature megakaryocytes were incubated with

Mdivi-1 (3µM) or vehicle and assessed for maturity by flow cytometry and for proplatelet

formation by confocal microscopy. Analysis was performed using FlowJo v.10, Image J and

GraphPad Prism.

Results: Inhibition of the mitochondrial fission protein dynamin-related protein 1 (Drp-1) by

Mdivi-1, increased both HSC differentiation into megakaryocytes (measured as CD41-

positive megakaryocytes) from 1483±268 to 2494±420 (n=4; p<0.05) and late-stage

maturation (CD41-CD42d dual-positive megakaryocytes) from 671±43 to 1065±75 (n=4;

p<0.05). Conversely, inhibition of mitochondrial fission in mature megakaryocytes caused a

reduction in proplatelet formation, with Mdivi-1 treated megakaryocytes retaining their

spherical shape and producing fewer proplatelet protrusions. 

Conclusions: This work highlights the importance of mitochondrial dynamics in

megakaryocyte maturation, differentiation and proplatelet formation. Interestingly,

inhibiting mitochondrial fission and thereby creating larger complex mitochondrial networks

promoted megakaryopoiesis. While the reasons for this warrant further investigation, the

observed increase in maturation could be due to enhanced oxidative phosphorylation within

the mitochondrial network, as it has been shown to be a critical step in HSC commitment to

the megakaryocyte lineage
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Abstract

Background: The brain-derived neurotrophic factor (BDNF) has been initially discovered in

the brain, where its responsible for neurite survival and synaptic plasticity. Surprisingly,

BDNF also induces platelet activation, secretion, and aggregation in human washed

platelets and more importantly, BDNF is also stored in platelets in concentrations reaching

100-1000-fold those of neurons. The origin of such levels of BDNF is debated. In this study,

we investigate the hypothesis of BDNF in platelet being of megakaryocytic origin. 

Aims: We investigated BDNF expression in human CD34+ derived megakaryocytes, BDNF

release during megakaryopoiesis and the effect of BDNF on megakaryocyte maturation. 

Methods: Mature megakaryocytes were derived from a 14-day culture of CD34+ cells

isolated from adult peripheral blood. BDNF expression in megakaryocytes was assessed by

western blotting, flow cytometry, q-PCR and ELISA. BDNF, its precursor proBDNF, as well as

their receptors TrkB and p75
NTR

 were also assessed. BDNF and proBDNF release from

megakaryocytes at different megakaryopoeisis stages were measured with ELISAs.

Megakaryocytes were treated with BDNF or/and BDNF inhibitors during differentiation and

maturation stages. The study received ethical approval and all participants gave informed

consent.

Results: BDNF, proBDNF and their receptors TrkB and p75
NTR

 were all expressed in CD34+

derived human megakaryocytes both at early (day 7 of culture) and late stages (day 14) of

maturation. BDNF is released from mature megakaryocytes, whereas proBDNF is not

released. Addition of exogenous BDNF had no effect on the expansion or differentiation of

CD34+ cells into megakaryocytes. 

Conclusion: BDNF is expressed in megakaryocytes derived from peripheral CD34+ cells,

plays a role in CD34+ differentiation into megakaryocytes and is released from mature

megakaryocytes, suggesting the source of circulating BDNF as potentially megakaryocytic. 
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Abstract

Background: Procoagulant platelets are a discrete subpopulation that develop in response 

to intense stimulation. They are characterised by sustained elevations in cytosolic calcium, 

membrane ballooning, and phosphatidylserine exposure on the outer membrane leaflet. 

Their roles in health and disease, and the mechanisms leading to their formation, are poorly 

defined compared to classically activated platelets. 

Aim: Our first aim was to develop a spectral flow cytometry panel to investigate the

dynamics of procoagulant platelet formation. Our second aim was to determine how

different platelet agonists influence the dynamics of the procoagulant response.

Methods: Washed platelets from healthy donors were stained with CD42b-BV650, CD62P-

BV421, AnnexinV-PE-Cy7, PAC-1-AF647, Fluo-4AM and TMRM. Platelets were recalcified and

stimulated with TRAP-6, collagen-related peptide and thrombin (CRP/Thr), histone H3 or H4,

or vehicle. Real-time changes in fluorescence were captured over a 30-minute period

immediately following stimulation on a Cytek Aurora spectral flow cytometer. Data

presented as mean±SEM. n ≥3.

Results: Compared to vehicle, stimulation with CRP/Thr resulted in a gradual and sustained

elevation in intracellular calcium, AnV binding and P-selectin expression. Conversely, TRAP6

resulted in a transient spike in intracellular calcium, robust expression of CD62P but

minimal AnV binding. At 30min, H3 and H4 resulted in a similar level of PS expression

compared to CRP/Thr (AnV
+

 platelets: H3 77±2%, H4 77±13% and CRP/Thr 75±4%).

However, PS exposure occurred more rapidly following histone exposure compared to

CRP/Thr (AnV
+

 platelets at 10 seconds: H3 35±16%, H4 22±2% and CRP/Thr 2.3±0.34%)

and occurred prior to a detectable increase in Fluo-4. 

Conclusion: Histones induce a distinct response compared to CRP/Thr with rapid

phosphatidylserine exposure that precedes elevations in cytosolic calcium. Spectral flow

cytometry is a promising tool for further in-depth evaluation of the mechanisms of platelet

procoagulant transformation. 
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Abstract

Background: Colorectal cancer (CRC) is the 4th most common cancer diagnosed in the UK.

There is a wealth of evidence which demonstrates that platelet-tumour cross talk promotes

CRC growth and spread. Elevated platelet counts are associated with reduced disease-free

survival, and increased risk of thrombosis – a significant cause of mortality in CRC patients.

Emerging evidence suggests that patients who take statins pre-diagnosis have lower

morbidity rates, as statins have pleiotropic effects including demonstrable anti-platelet

activity, we suggest that platelet-CRC interactions may be ameliorated by statins.

Aim: We hypothesise that statins disrupt platelet-CRC cross talk, protecting from tumour

cell induced thrombosis and platelet-driven cancer progression.

Methods: To quantify platelet-CRC interactions and CRC-induced platelet activation we used

fluorescent spectroscopy, light transmission aggregometry, (LTA) and imaging flow

cytometry. Inhibitors of key signalling nodes were used alongside the above assays to

identify potential pathways by which statins inhibit platelet-CRC interactions. RNA

sequencing was performed on CRC cells to examine changes within gene expression in

response to platelets with or without statin pre-treatment. 

Results: Our data shows that distinct statins – Atorvastatin, Pravastatin, and Simvastatin –

reduce platelet adhesion to CRC cell lines – CaCo2, DLD-1, and HT29 – in vitro. LTA and

imaging flow cytometry further confirm this data, where statin treatment reduced tumour

cell induced platelet aggregation and activation measured by P-Selectin (CD62P)

expression. Inhibitor experiments show statins may exert these effects through the

regulation of thromboxane production and that SHP-2 signalling may be involved. The

reduction in platelet binding as a result of statin pre-treatment induced significant changes

in CRC cell gene expression.

Conclusion: These results suggest that statins may be beneficial as an adjuvant treatment

to blunt platelet-CRC crosstalk, subsequently reduce CRC-induced platelet activation and

modify the effects of platelets on the tumour microenvironment.
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Abstract

Background: Birth weight, an indicator of neonatal health, has been shown to correlate to

maternal weight, with obesity during pregnancy increasing the risk of cardiovascular

disease in offspring in later life. While a study in mice indicates a relationship between

maternal obesity and platelet function, this relationship has yet to be established in

humans.

Aim: To explore the relationship between birth weight and platelet function in later life,

providing insights into the long-term implications of neonatal health.

Methods: In a retrospective cohort study, 36 donors (24 female, 12 male) who had

previously had their platelet function assessed supplied their birth weight. All donors were

fasted and not on medication at time of platelet function assessment. PRP was used in

plate-based aggregation assays (3 agonists at multiple concentrations). The in-house R

package PPAnalysis extracted the metrics Sensitivity (EC50) and Capacity (Emax). 

Results: Analysis indicates a significant correlation between birth weight and adult platelet

function as measured as the Capacity to aggregate in response to the agonist ADP in

females (p=0.018), but not males (p=0.87). Females with low birth weight showed higher

platelet aggregation compared to those with normal birth weight and those with high birth

weight reduced platelet aggregation. These associations persisted after adjustment for

potential confounders. They were not seen in the Sensitivity to aggregate or for other

agonists.

Conclusion: The study highlights a novel aspect of the long-term impact of birth weight on

health. It suggests that neonatal factors may have enduring effects on cardiovascular risk

profiles, mediated through alterations in platelet function. Given the established

relationship between maternal weight and neonatal health in humans, and the impact of

maternal obesity on platelet function of offspring in mice, it is tempting to speculate that

maternal metabolic health may have long lasting impact on thrombotic risk in humans.
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Abstract

Background: Multiparameter flow cytometry is an invaluable technique for platelet

phenotyping as it allows the simultaneous evaluation of multiple platelet markers as proxies

for distinct platelet functions, facilitating the examination of platelet activators and

inhibitors and the status of platelets in disease.

Aim: To design and optimise a novel whole blood (WB) multiparameter flow cytometry

panel for platelet phenotyping.

Method: We assessed the expression patterns of 9 platelet surface receptors in healthy

adult volunteers using fluorescence flow cytometry. 

Results: We tested a 9-parameter flow cytometry panel which simultaneously analysed the

expression of CD62P, CD42b, αIIbβ3 activation, CD63, CD40L, CD36, CD147, CXCR4 and

FcgRIIa. The assay performed equally well in WB and washed platelets. Focusing on WB, we

found the assay detected differential changes in receptor expression of all 9 receptors in

response to multiple agonists. To assess the robustness and accuracy of the panel, we

tested inhibitors of specific platelet activation pathways, including prostacyclin (PGI2),

dasatinib, ticagrelor and vorapaxar. We found that PGI2 and ticagrelor targeted ADP-,

SFLLRN- and convulxin-mediated platelet activation. In contrast, dasatinib mainly targeted

ADP- and convulxin-mediated platelet activation. Vorapaxar only targeted SFLLRN-mediated

platelet activation. The assay revealed that the expression of CD62P, CD40L, CD63 and

αIIbβ3 activation were more sensitive to inhibition than CD42b, FcγRIIa, CD36, CXCR4, and

CD147. The assay performed optimally when fixed samples were analysed immediately

(<1hour post-fixation), but storage at 4ºC or -80ºC for 24 hours did not significantly affect

performance, allowing for remote sample analysis. 

Conclusion: We have developed a robust 9-parameter flow cytometry panel that accurately

detects changes in the expression of multiple platelet surface receptors in response to both

agonists and inhibitors. The assay can be used for high-throughput evaluation of the effects

of both pathological ligands and new pharmacological agents.
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Abstract

Background: Platelets are small, multi-functional cells that lack a nucleus but have the

ability sequester endogenous and pathogen-derived nucleic acids during circulation.

Nucleated cells release DNA after cell death or aberrant mitosis, resulting in ‘cell-free’ DNA

in plasma (cfDNA). 

Aim: Given their role in sensing nucleic acids, we hypothesized that platelets may clear

plasma cfDNA, and that clinically-relevant insights may be derived from the analysis of DNA

fragments contained in platelets.  

Methods: Live/fixed imaging using specific DNA probes, FISH, ddPCR, NGS and flow

cytometry were applied to platelets from healthy donors, pregnant women, patients with

cancer and murine platelets from cancer models. DNA was extracted from platelet pellets or

platelet-depleted plasma

Results: Using live cell imaging and flow cytometry, significant DNA content was detected

in ~8% of platelets from healthy donors. FISH and ddPCR of platelets from pregnant women

carrying male fetuses detected Y-chromosome fragments, confirming that platelet DNA is

not solely derived from parent megakaryocytes but also sequestered during circulation. 

Platelet uptake in vitro was rapid, visible using live cell microscopy within 2 minutes of co-

culture with DNA-labelled cancer cells. Platelets internalized DNA contained in extracellular

vesicles (EVs) as well as “free” DNA, with uptake of synthetic DNA fragments of varying

lengths (120 bp to 650 bp). Importantly, platelet DNA detection was enhanced following

exocytosis inhibition, confirming that platelet DNA uptake and release is an active process. 

Whole genome sequencing revealed that platelets contain DNA fragments that map across

the nuclear genome. To explore utility in cancer screening, we analysed patients with high-

risk, pre-malignant serrated polyps. Remarkably, the driver mutation BRAFV600E was

detected in platelets in 14% patients.

Conclusion: Overall, this study establishes a role for platelets in the sequestration of

cfDNA, an aspect of platelet biology that has not previously been highlighted but is of

substantial clinical relevance.
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Abstract

Background: The platelet receptors, Glycoprotein VI (GPVI) and C-type lectin-like receptor 2

(CLEC-2) have emerged as targets for new anti-platelet therapy due to their major role in

thrombosis and minor role in haemostasis. Receptor activation is mediated by clustering but

its regulation and how it influences activation/signalling isn’t fully understood. Valuable

kinetic information such as dimer lifetimes and association/dissociation rates are missing.

This information will aid our understanding of receptor organisation and regulation which is

important in the development of better therapeutics. 

Aims: Measure the kinetics of GPVI and CLEC-2 dimerisation, including dimer lifetimes in

the membrane using state-of-the-art advanced microscopy. 

Methods: We used two-colour single particle tracking (SPT) using total internal reflection

fluorescence (TIRF) microscopy to image Snaptag and Halotag labelled GPVI and CLEC-2 in

resting and stimulated transfected live CHO cells. Advanced computational analyses were

performed to generate receptor trajectories and determine kinetic outputs. 

Results: Using fluorescence correlation spectroscopy (FCS) and photobleaching we have

shown that GPVI and CLEC-2 are a mixture of monomers and dimers. For SPT, productive

interactions for GPVI and CLEC-2 were not observed at basal level suggesting the receptors

are monomers at low expression levels. Upon addition of novel trivalent nanobodies (100

nM), GPVI and CLEC-2 formed immobile clusters with an increase in the immobile fraction

from 26.9% to 41.9% and 18.9% to 40.7% respectively. Studies are on-going to study the

relationship between cluster size and ligand valency, and to determine the kinetics of

cluster formation.

Conclusions: We have monitored single receptor movement in the membrane to measure

interactions and their associated kinetic information. The results show that GPVI and CLEC-2

are monomeric at low receptor levels highlighting the importance of expression levels.

Ligand addition causes receptors to become immobile which could be due to variables such

as ligand valency and cluster size. 
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Abstract

Background: The platelet response to injury is complex, highly coordinated, and controlled

by ion channel activity and Ca
2+

 flux. Aberrant platelet Ca
2+ 

signalling is implicated in

platelet dysfunction, haematological malignancies, inflammation and thrombosis. Targeting

ion channels, such as P2X1, pannexin-1 and STIM-1 may provide opportunities to reduce

platelet-related disorders. Murine Ca
2+

 studies are limited by labelling efficiency and

specificity of commercial dyes, and intravital studies require labelled platelet transfusion.

Thus, we developed a mouse model (MKPLT_Salsa6f) that expresses a genetically-encoded

Ca
2+

 indicator within megakaryocytes and platelets.

Aim: To characterise effects of drugs on Ca
2+

 signalling dynamics and thrombosis in our

MKPLT_Salsa6f model. 

Methods: MKPLT_Salsa6f co-express a calcium indicator (salsa6f: ex 488nm/em 509nm)

and a cytosolic marker (tdTomato: ex 561nm/em 509nm). Platelet function was assessed by

aggregometry, flow cytometry and confocal microscopy. Ca
2+ 

flux data were processed

through a bespoke R package “calPeaks”. Laser-induced thrombosis of cremaster arterioles

was measured by intravital microscopy. 

Results: We confirmed specific expression of MKPLT_Salsa6f by platelets and

megakaryocytes by flow cytometry and confocal microscopy. Aggregation responses to

thrombin or CRP were comparable between MKPLT_Salsa6f mice and littermate controls. Ex

vivo analysis of Ca
2+

 flux was monitored in MKPLT_Salsa6f platelets spread onto fibrinogen-

coated coverslips. Thrombin-evoked responses were recorded following treatment with the

following blockers: acetylsalicylic acid plus cangrelor (antiplatelet therapy), carbenoxolone

(gap junction blocker), spironolactone (pannexin-1 blocker). Inhibitors reduced Ca
2+

signalling relative to control and carbenoxolone also reduced coordination of intercellular

Ca
2+ 

spikes. Finally, intravital studies revealed differences between Ca
2+

 signalling

dynamics of control and spironolactone-treated mice. Spironolactone reduced the size and

stability of thrombi, which coincided with a reduction of Ca
2+

 flux.

Conclusions: Our MKPLT_Salsa6f model facilitates the study of platelet Ca
2+

 signalling

dynamics both in vitro and in vivo, with potential applications to study platelet-related

conditions characterised by dysregulated Ca
2+

 flux.
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Abstract

Background: Platelet transfusions can be lifesaving in patients experiencing major 

haemorrhage. Limited platelet shelf life poses a significant logistical challenge but could be 

extended by storage at fridge temperatures. Although cold-stored platelets (CSP)

are haemostatically active, they are rapidly cleared from the bloodstream, potentially driven 

by glycoprotein Ib-IX-V (GPIb-IX) clustering and enhanced interactions with von Willebrand 

Factor (vWF). However, the detailed mechanism for CSP clearance, as well as contributory 

roles of structural components like the microtubule cytoskeleton remain elusive. 

Aim: To assess short-term and long-term effects of varying temperature conditions on 

structure and function of platelets. 

Methods: Washed platelets or platelet-rich plasma (PRP) from healthy donors was stored at 

4°C or 21°C for few hours. Apheresis platelets were obtained from the Irish Blood 

Transfusion Service and stored for 1-10 days. A tubulin partitioning assay, western blot 

analysis, and super-resolution microscopy (STED) were employed to assess microtubule 

polymerisation, acetyl-α-tubulin expression, and marginal band integrity, respectively. Light 

transmission aggregometry was conducted to determine ristocetin-induced agglutination 

propensity. Stochastic Optical Reconstruction Microscopy (STORM) was performed to assess 

the distribution of GPIb-IX surface receptors.  

Results: Micrographs showed that the microtubule marginal band in CSP was disrupted by 

exposure to cold temperatures but reformed upon rewarming. Depolymerisation and 

deacetylation of microtubules took place in the cold and showed a slower recovery upon 

rewarming compared to marginal band reassembly. Platelet

agglutination was higher after 2hrs and 24hrs in the cold. Preliminary STORM data showed 

no significant difference in distribution of GPIb-IX receptors after cold storage. Comparative 

results on extended storage of apheresis platelets will be presented as well. 

Conclusion: Temperature has a significant but partially reversible impact on the 

microtubule cytoskeleton of CSP. The origin of the increased agglutination propensity of 

CSP remains to be confirmed. Further experiments are required to assess functional 

consequences of these findings for platelet clearance.  
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Abstract

Background: Thrombin activatable fibrinolysis inhibitor (TAFI) is activated to TAFIa by 

thrombin or plasmin. Endothelial thrombomodulin (TM) augments thrombin-mediated 

activation >1000-fold. TAFI is derived from both plasma and platelet pools. The role of TAFIa 

in clot lysis (CL) is well established however, the sensitivity of a novel plasmin generation 

assay (PG) to this carboxypeptidase is less defined.

Aim: To determine the sensitivity of a novel PG assay to TAFIa.

Methods: PG in plasma (22%) was initiated using tissue factor (TF; 5 pM), phospholipids,

(PL; 4 µM) and CaCl2 (16.7 mM) with tPA (17.8 nM) and plasmin quantified over 30 min 

using a fluorogenic substrate. CL was measured for 6 h in 30% plasma with 5 pM TF and

10.6 mM CaCl2, lysis was initiated with tPA (0.3, 0.6 & 1.2 nM). In some experiments, 

soluble TM (sTM; 20 nM), carboxypeptidase inhibitor (CPI; 50 µg/ml) and anti-TAFI antibody 

(65 µg/ml; MA-TCK27A4) were included.

Results: CL at 0.3 nM tPA was enhanced by CPI or MA-TCK27A4, indicative of endogenous 

TAFIa activation, addition of sTM significantly delayed CL. In marked contrast, there was no 

change in PG upon inhibition of endogenous TAFIa. However, inclusion of sTM, significantly 

attenuated PG and could be recovered to baseline by inclusion of CPI or MA-TCK27A4.  The 

main differences between the two assays are duration and tPA concentration. Indeed, 

increasing tPA to 1.2 nM in the CL reduced the impact of endogenous TAFIa.

Conclusion: This novel and fast method of PG is sensitive to the impact of TAFIa in the 

presence of sTM. These data reflect the threshold-dependent mechanism of TAFIa, with it 

being proportional to plasmin and tPA concentration. Sensitivity specifically to the platelet 

pool of TAFI requires further investigation. These are important considerations when 

designing diagnostic tools to quantify TAFIa and its downstream effect. 
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Abstract

Background: Cell junctions encompass a diverse array of cellular structures, forming

multiprotein complexes that facilitate adhesion between neighboring cells and the

extracellular matrix. Gap junction-mediated intercellular communication plays a crucial role

in regulating platelet function in an αIIbβ3-dependent manner. Previous studies on JAM-A, a

tight junction component, revealed clusters of F11R/JAM-A on thrombin-activated platelet

contacts through electron microscopy. JAM-A associates with integrin αIIbβ3, suppressing its

activation, while platelet activation is linked to the disruption of this interaction. In this

study, we explore the potential role of ZO-2, another junctional complex protein, in

regulating platelet integrin function.

Aim: We sought to determine whether the junctional complex protein ZO-2 regulates the

JAM-A/Integrin aIIbβ3 complex formation, and thereby integrin activation.

Method Immunoprecipitation, SDS-PAGE, and western blotting techniques to validate the

interaction between ZO-2 and JAM-A.  Confocal and super-resolution microscopy were used

to examine subcellular localization of ZO-2 and JAM-A in platelets and megakaryocytic (MEG-

01) cells. The impact of ZO-2 on the JAM-A/Integrinβ3 complex was assessed using super-

resolution microscopy in a MEG-01 and siRNA approaches to reduced ZO-2 expression.

Result  Immunoprecipitation and western blot experiments substantiated ZO-2 expression

in human platelets and MEG-01 cells. ZO-2 and JAM-A were found to form physical

complexes with each other in both resting and thrombin-stimulated platelets. Confocal and

super-resolution microscopy revealed confirmed complex formation levels of which were

increased upon platelet stimulation as ZO-2 translocated to the plasma vicinity of the

platelet and MEG-01 cell plasma membrane. Notably, reduction ZO-2 expression in MEG-01

cells hindered JAM-A disengagement from integrin αIIbβ3, which was associated with

reduced fibrinogen binding. The role of ZO-2 in integrin αIIbβ3 regulation was validated

using a peptide inhibitor.

Conclusion These data point to the importance of junctional complex formation in the

regulation of platelet integrin function and the specific role of ZO-2
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Abstract

Background: Mechanosensitive forces, such as shear stress, are known to play a role in 

platelet haemostasis and thrombosis. Piezo1, a mechanosensitive ion channel expressed in 

platelets, is known to sense mechanical forces and signal downstream signalling processes.

Aim: To characterize the effects of Piezo1 stimulation on platelet function.

Methods: Washed platelets were isolated from volunteer donors using the PGI2 method. 

Light transmission aggregometry and ratiometric assessment of Ca
2+

 flux with the

fluorescent dye Fura 2-AM via FlexStation III were used to assess platelet function. Chemical 

stimulation of Piezo1 was done by two Peizo1 agonists, Yoda1 and KC289.

Results: Piezo1 stimulation by Yoda1 alone did not induce platelet aggregation on LTA, 

whereas KC289 alone induced platelet aggregation in some donors. We found that both 

Yoda1 and KC289 potentiated platelet aggregation via G-protein coupled signalling 

pathways (thrombin and U46619). While Yoda1 potentiated GPVI-mediated platelet 

aggregation, we found that KC289 did not.

In addition, Yoda1 and KC289 appear to induce Ca
2+ 

flux, with KC289 appearing to have a

greater effect that Yoda1. Lastly, Yoda1 and KC289 appear to increase Ca
2+

 in response to

thrombin and U46619.

Conclusions: Chemical modulation of Piezo1 by Yoda1 and KC289 primes platelets for

activation, most likely due to increasing intracellular Ca
2+

 availability for cellular and 
signalling processes. This opens up Piezo1 modulation as a potential therapeutic target in

regulation of platelet function.
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Abstract

Background: Platelets are derived from large precursor cells, megakaryocytes (MKs). The

understanding of the mechanisms of platelet biogenesis is still unclear; however, multiple

groups are putting extensive efforts into in vitro platelet generation currently, but have

been able to produce only small numbers of platelets per MK. For human cells one source of

variability is the starter cell in the process, stem cells or MKs.

Aim: We aimed to generate platelets in vitro to compare the human platelet-generating

productivity of MKs derived from different cell sources, using our in vitro microfluidic

system.

Methods: MKs derived from different sources of human stem cells including peripheral

blood megakaryocytes (PBMKs) and cord blood-derived stem cells. MKs were cultured and

characterised by size, CD marker expression, DNA ploidy, demarcation membrane system

(DMS) formation, and alpha and dense granule formation. Passage of MKs through

microfluidic chips was performed to generate platelets.

Results: We have shown that passage of mouse MKs through microfluidic chips is an

efficient approach to generate platelets. Here we determined whether human MKs, from

different sources, would also make platelets efficiently in these chips. PBMKs achieved

approximately 100 platelets per MK whilst MKs derived from umbilical cord generated more,

at approximately 200 platelets per MK. MKs from PBMKs displayed maturation

characteristics of an average size of 30µm, well-defined lobulated nuclei, and clear DMS

formation. Additionally, expression of CD41a and CD42 and DNA ploidy varied between 16N

and 32N which confirmed successful MK differentiation. These findings underscore the

efficacy and versatility of our microfluidic approach for in vitro platelet generation.

Conclusion: The data show that platelet productivity is determined substantially by the

maturation state of MKs. Further work is required to enhance maturation of cultured MKs,

particularly from iPSC-derived sources, to maximise platelet generation in our in vitro

microfluidic system.
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Abstract

Background: Following the successful development of ABT-199 (Venetoclax) for the

treatment of chronic lymphocytic leukaemia and acute myeloid leukaemia, other BH3-

mimetics that target BCL-XL have been investigated to treat solid tumours. However, new

therapeutics have been limited by on-target and dose-limiting thrombocytopenia. The

PROTAC DT2216, designed to avoid the on-target platelet toxicity of ABT-263 (Navitoclax),

was reported to be platelet sparing in in vitro assays. However, platelet toxicity of DT2216

has been reported in mouse, rat and cynomolgus monkey in vivo models. More sensitive

and reliable in vitro platelet viability assays are required to better predict in vivo toxicity in

early drug discovery and development.

Aim: To develop and validate in vitro platelet toxicity assays with improved capability for

screening and de-risking BH3-mimetics and other therapeutics in development.

Methods: Washed platelets were isolated from healthy volunteers and incubated for 3 or

24 hr with ABT-199, ABT-737, ABT-263 and DT2216 prior to assessment of platelet viability

by MTS and caspase assays. 

Results: Both in vitro assays showed high reproducibility and there was good correlation

between the MTS and caspase activity assays for predicting platelet toxicity. ABT-199 had

little to no effect on platelet viability after 3 hr. A slight reduction in platelet viability was

observed at high concentrations following 24 hr treatment. The pan-BCL inhibitors ABT-737

and ABT-263 both reduced platelet viability after 3 hr treatment and the potency increased

at 24 hr. DT2216 was shown to reduce platelet viability in our in vitro assays at 24 hr and

matches observations from in vivo studies.

Conclusion: Using BH3-mimetics with known effects on platelet viability, we have

demonstrated the suitability of sensitive, higher throughput in vitro platelet viability assays

for predicting in vivo platelet toxicity to de-risk new therapeutics in development.
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Abstract

Background: Atherogenic hyperlipidaemia leads to the accumulation of oxidised low-

density lipoproteins (oxLDL) particles in the plasma. The scavenger receptor CD36

translates this oxidised lipid stress to platelet hyperactivity through the binding of oxLDL.

When activated by haemostatic agonists, platelet transition to an overtly glycolytic

phenotype to produce ATP. The effects of oxLDL on platelet metabolism is unknown.

Aims: We investigated the effects of oxLDL on platelet glucose metabolism and

mitochondrial function.

Methods: We used platelets from mice with a platelet specific deletion of CD36

(CD36
fl/fl

/PF4
cre

) and whole-body CD36 knockout (CD36
-/-

). Hyperlipidaemia was induced

by feeding the mice with high fat diet (HFD) for 12 weeks. In vitro, washed platelets were

treated with oxLDL or native-LDL (nLDL).

Results: Under whole-body hyperlipidaemic stress, CD36
fl/fl

 platelets, but not

CD36
fl/fl

/PF4
cre

 platelets, had elevated glucose uptake and glycolysis when tested ex vivo.

In vitro oxLDL, but not nLDL, induced similar effects on glucose metabolism and was

associated with elevated mitochondrial superoxide generation upstream of mitochondrial

hyperpolarisation. In contrast to thrombin which cause a rapid and reversible activation of

glycolysis, oxLDL caused a sustained and irreversible increase in glucose catabolism. 

To understand the mechanisms underpinning these effects we focussed on hexokinase (HK)

the enzyme catalysing the first-rate limiting step in glycolysis. HK inhibitors, 2-deoxyglucose

and 3-bromopyruvate, inhibited oxLDL induced glycolysis and mitochondrial dysfunction,

suggesting that HK is a key node in the CD36-induced metabolic response. Further, we

discovered that oxLDL activated HK activity via a CD36-dependent pathway that included

Syk and phosphoinositide 3-kinase. Critically oxLDL-induced shape change was blocked by

pharmacological inhibitors of both CD36 and HK.

Conclusions: We identify HK as a novel target for CD36 signalling in platelets. OxLDL

induces CD36-dependent hyperglycolysis and mitochondrial dysfunction in a HK-dependent

manner, and represents a new maladaptive metabolic response that promotes platelet

hyperactivity.

British Heart Foundation (RG/16/5/32250).
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Abstract

Background: Increased numbers of platelet-monocyte complexes have been implicated in

a range of thrombo-inflammatory diseases such as myocardial infarction, with higher

numbers relating to worsened clinical outcomes. Several studies suggest that platelets may

alter a monocyte’s inflammatory function. However, characterisation of these phenotypic

changes and their functional implications following thrombotic stimuli is yet to be fully

elucidated. 

Aim: To investigate platelet-monocyte complex (PMC) formation and the resulting changes

in phenotype and function. 

Methods: Whole blood, or isolated monocytes/peripheral blood mononuclear cells (PBMCs)

with washed platelets (1:100), were incubated with collagen related peptide (CRP; 1µg/ml)

for up to 2 hours at 37ºC. Cell surface immunophenotyping (22 colour, 18 parameter

panel), intracellular cytokine production (TNF-⍺ and MCP-1 in the presence of 3µM

Monensin) and phagocytosis ability (using pHrodo bioparticles) were all assessed by flow

cytometry. Data were analysed using FlowJo v.10 and Graphpad Prism.

Results: Platelet GPVI-specific stimulation results in rapid increase in platelet-monocyte

complex (PMC) formation in both whole blood and isolated cells. These PMC’s have

significantly higher surface expression of CD16, CCR2 and CXCR4 (p<0.05) than unbound

monocytes; consistent with adoption of a pro-inflammatory phenotype. PMCs produce

higher levels of cytokines TNF-⍺ and MCP-1, as well as demonstrating increased phagocytic

capabilities when compared to unbound monocytes. This correlates with increased surface

expression of CD36 (p<0.05) which is important in the phagocytosis process. They also

show an upregulation of CD142 (tissue factor) suggesting a role for these complexes in

thrombosis. 

Conclusion: Our data suggests that in response to CRP stimulation the resulting platelet-

monocyte complexes rapidly (< 2 hours) adopt a more pro-inflammatory and pro-

coagulative phenotype. Additional work is required to explore these changes and to further

characterise platelet-monocyte complexes and their contribution to thrombo-inflammation. 
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Abstract

Background: Invasive candidiasis has a mortality rate of up to 70%, and recent increases

in incidence and antifungal resistance mean that an improvement in our understanding of

these infections and new targets for antifungal therapy are needed. Platelets have a key

role in immunity during infection. Through the release of immune mediators and

interactions with leukocytes, platelets help clear pathogens and propagate

immunothrombosis. Despite this, their role in fungal sepsis is largely unknown. The aim of

this study was to characterise interactions of platelets with C.albicans hyphae, and to

investigate the effect of antiplatelet therapy.

Methods: Washed platelets were incubated for 30 minutes at 37C with anti-TLR4, anti-

TLR2, TAK-242, aspirin or ML355. Platelets were then added to C.albicans or PAM3CSK4

before performing platelet aggregometry, or flow cytometric measurement of

CD62P+/Fibrinogen+ events. Eicosanomics of platelet releasate was performed using mass

spectrometry, and platelet-neutrophil complexes (PNCs) were measured in whole blood by

flow cytometry.

Results: C.albicans hyphae amplify platelet aggregation and PNC formation by directly

interacting with platelets, and through the release of the toxin candidalysin. Platelet TLR4

binds to C.albicans, and inhibition of platelet TLR4 and TLR2 significantly reduces platelet

aggregation in response to C.albicans. Additionally, platelets upregulate release of TXA2

and 12-HETE in response to C.albicans and inhibition of these pathways results in a

reduction in platelet aggregation and interaction of C.albicans with platelets. 

Conclusions: Platelets play a key role in invasive fungal infections and the interaction

with C.albicans hyphae and candidalysin amplifies their activation and binding to

neutrophils. Use of aspirin and 12-LOX inhibitors attenuates platelet response to C.albicans

and may be promising to reduce infection-related immunothrombosis. Further work is

needed to assess the effect of aspirin and 12-LOX inhibitors on the resulting immune

response and efficacy of C.albicans clearance.
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Abstract

Background: The function of platelets in haemostasis and thrombosis is reliant on their

ability to rapidly activate and adhere to sites where blood vessels are perturbed due to

vascular injury, damage or inflammation. The process of platelet aggregation has been

extensively studied, revealing  their structural organisation plays a critical role in correct

haemostasis. Platelet aggregate architecture also has implications in clinical outcomes and

efficacy of treatments in thrombosis.

Intravital microscopy studies have shown that haemostatic platelet plugs have a

hierarchical organisation, with a core of highly activated platelets overlaid by a shell of less

activated platelets. This core-and-shell architecture is important to both stabilising and

limiting overall growth of the platelet plug. Thrombotic platelet aggregations occur under

different conditions producing different architectures with heterogeneous compositions

including fibrin, erythrocytes and leucocytes. 

Aim: Producing a three-dimensional model of platelet aggregations with sub-cellular

resolution is critical in improving understanding of disease and driving production of

effective treatments. 

Methods: Imaging platelet aggregations is challenging due to: (i) platelets small size and

(ii) their relative optical opacity which hamper nanoscale, volumetric imaging of these

structures. Here we apply expansion microscopy (ExM) which can overcome these

challenges by: (i) physically increasing sample size improving effective resolution to 60-70

nm laterally and (ii) by optically clearing the samples allowing for volumetric imaging to be

performed with ease.

Results and conclusions: In this work, we demonstrate ExM is a relatively high

throughput super resolution imaging technique, producing images of >1500 platelet

aggregations. Platelet aggregations were stained for membrane and cytoskeletal

components, revealing heterogeneous structural organisation. Further, actin inhibition

resulted in disruptions of this architecture which we are now able to qualitatively and

quantitatively describe. 
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Abstract

Background: The brain-derived neurotrophic factor (BDNF) and its receptors, namely the

tropomyosin receptor kinase B (TrkB) and the p75 neurotrophin (p75
NTR

) receptor, were

discovered in the brain where they regulate neuronal life/death balance and are involved in

memory and learning. Interestingly, these proteins are also expressed in platelets. Recently,

we have shown that BDNF induces platelet activation and aggregation through TrkB

activation and signaling through adaptor kinases. However, the contribution of p75
NTR

 to

this phenomenon remains unknown.  

Aim: We sought to investigate the role of p75
NTR

 in BDNF-induced platelet aggregation.

Methods: Washed platelets were prepared by sequential centrifugation from the whole

blood of healthy volunteers. The p75
NTR

 receptor was characterized in platelets by ELISA,

confocal microscopy, immunoblotting, and flow cytometry. Platelet aggregation in the

presence of p75
NTR

 inhibitors (THX-B and TAT-pep5) or vehicle was measured by light

transmission aggregometry. The activation of signaling pathways was studied by

immunoblotting. 

Results: The p75
NTR

 receptor was found in platelets at levels ranging from 38 to 380

pg/2.5x10
8

 platelets, where it was located both at the membrane and in the intracellular

compartment. Inhibition of p75
NTR

 did not affect aggregation with classical platelet

agonists (ADP, collagen, and thrombin receptor activating peptide). Although inhibition of

p75
NTR

 inhibited BDNF-induced platelet aggregation in some individuals, important

variability between individuals was noted. Inhibition of p75
NTR

 did not significantly reduce

the activation of the p65 subunit of the NF-κB pathway associated with p75
NTR

 or the

signal transducer and activator of transcription 3 (STAT3) protein associated with TrkB. 

Conclusion: These results suggest that p75
NTR

 could be involved in BDNF-induced platelet

aggregation in a subset of individuals. However, further studies are needed to elucidate the

underlying signaling pathways, and ultimately the physiological relevance of the p75
NTR

receptor in platelet biology. 
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Abstract

Background: Platelet Microparticles (PMPs) are the most abundant microparticle circulating 

in the blood. The level of PMPs increase in a range of inflammatory disorders including 

atherosclerosis, uncontrolled diabetes and cancer. Increased PMP levels correlate with the 

severity of these diseases and altered PMP cargo in these conditions directly contributes to 

disease progression. Despite this, the mechanisms regulating PMP formation remain 

relatively unexplored.

Aim: In this project we investigate the capacity of the endogenous platelet inhibitor nitric 

oxide (NO) to regulate PMP formation.

Results: Our data show that both platelet adhesion and aggregation, key steps 

underpinning thrombus formation, result in PMP formation. Stimulation with typical platelet 

agonists further enhanced PMP formation and PMP size, with thrombin inducing the 

greatest PMP release. Crucially, two distinct NO donors were able to dose dependently 

reduce PMP formation and in addition to this, NO reduced the size of PMPs produced by 

agonist treatment. Critically, this inhibition was reversed by the soluble guanylyl cyclase 

inhibitor ODQ. These data suggest that NO, through cGMP dependent signalling, reduces 

PMP formation and potentially changes the phenotype characteristics. We are now exploring 

the ability of NO to regulate the cargo of PMPs to determine if it can reduce their pathogenic 

effects.

Conclusion: This work characterises for the first time the regulation of PMP formation and 

function by NO, which could have implications for pathologies driven, in part, by aberrant 

PMP formation.
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Abstract

Background: Stroke is a significant cerebrovascular ailment that serves as a prominent

cause of mortality and disability globally, including within the Kingdom of Saudi Arabia. It

imposes a substantial economic burden and has severe socioeconomic consequences for

both patients and their families and the broader community. The incidence of ischemic

stroke is likely influenced by the combined effects of GSTT1 and GSTM1 null genotypes,

along with high blood pressure, diabetes, and smoking. The precise roles of VWF, GSTs, and

TNF-alpha gene variations in stroke etiology remain uncertain and necessitate further

investigation.

Aim: In this present study, we examined the relationships between single nucleotide

polymorphisms (SNPs) in the VWF, GSTs, and TNF-alpha genes and stroke occurrence in the

Saudi population.

Methods: Genotyping was conducted utilizing ARMS-PCR for TNF-alpha, AS-PCR for VWF,

and multiplex PCR for GSTs. The study encompassed 210 subjects, including 100 stroke

cases and 110 healthy controls.

Results: Notable distributions of VWF rs61748511 T>C, TNF-alpha rs1800629 G>A, and

GST rs4025935 and rs71748309 genotypes were observed between stroke cases and

healthy controls (p<0.05). Additionally, the TNF-alpha A allele exhibited an association with

stroke risk, with an odds ratio (OR) of 2.22 and risk ratio (RR) of 2.47, p< 0.05. Likewise, the

VWF-TC genotype and C allele exhibited a strong correlation with stroke, with an OR of 8.12

and RR of 4.7, p < 0.05. Furthermore, the GSTT1 and GSTT1 null genotypes displayed a

robust association with stroke susceptibility, with an OR of 8.30 and RR of 2.25, p<0.0001. 

Conclusion, there is a potentially significant association between VWF-T >C, TNF-alpha

G>A, GSTT1 gene variants, and susceptibility to ischemic stroke within the Saudi

population. However, further well-designed, large-scale case-control studies examining

protein-protein interactions and protein-functional studies are needed to validate these

findings and investigate the effects of these SNPs on these proteins.
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Abstract

Background: There are approximately 39 million people living with HIV (PLWH) today and, 

despite being able to maintain undetectable viral loads with currently available treatments, 

they still face a 2-fold higher risk of developing a cardiovascular disease (CVD) than the HIV-

negative population. Although CVD is associated with some antiretrovirals, little is known 

about off-target effects of integrase inhibitors (INSTIs) on platelets, key players in CVD risk 

and progression.

Aim: Here, we compared how two common INSTIs, bictegravir (BIC) and dolutegravir (DTG) 

affect platelet activation, to better understand CVD risk in PLWH.

Methods: Platelets were isolated from whole blood, obtained by informed consent from HIV-

negative donors, and were exposed in vitro to Cmax concentrations of BIC, DTG or vehicle 

(Veh) control individually or in combinations reflecting clinical regimens for 30min. Platelet 

aggregation was measured using light-transmission aggregometry and platelet activation 

using standard markers (including αIIbβ3 activation, alpha- and dense-granule release) by 

flow cytometry. Inhibition of platelet aggregation was also assessed in the presence of 

eptifibatide. Results were analysed using Friedman or ANOVA statistical tests.

Results: During 1μM and 3μM ADP-evoked platelet activation, DTG-treated platelets 

aggregated significantly more than vehicle-treated, p = 0.0342 and 0.0133 respectively. 

3μg/mL collagen also induced a higher aggregation in the DTG group compared to control 

(p=0.0342). Similar results were obtained when INSTIs were given in therapeutic 

combinations. BIC treated platelets had no significant differences with any of the other 

groups. Addition of eptifibatide abolished any differences between INSTIs and control 

groups.

Conclusion: Our results suggest an in vitro enhancement of platelet aggregation by DTG 

but not BIC. A patient study is currently being conducted to enhance the clinical 

significance of the above findings. Ultimately, our data may allow personalized options for 

treating PLWH with a lower risk of developing CVD.
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Abstract

Background: Rupture of atherosclerotic plaques result in inappropriate activation of

platelets, triggering myocardial infarction and ischaemic stroke. Unnecessary bleeding and

related complications from current drugs necessitate better therapeutic regiments.

Flavonoids, quercetin and isoquercetin, and the leukotriene receptor antagonist, zafirlukast,

that inhibit platelet function, are prospective candidates.

Aim: We explored whether distinctive mechanisms of platelet inhibition exhibited by

quercetin, isoquercetin, and zafirlukast could enhance the actions of cangrelor, potentially

allowing its effective use at lower doses.

Methods: Platelet activation was measured in washed platelets using light transmission

aggregometry. Whole blood was used for thrombus formation in vitro where confocal

microscopy was used to observe volume and height. Immunoblotting was used to

determine the effects of the compounds on tyrosine kinase-and thiol isomerase-dependent

signaling.

Results: Quercetin (1μM – 10μM), isoquercetin (1μM – 10μM), zafirlukast (1.25μM – 20μM),

and cangrelor (0.03μM – 3μM), incubated with washed platelets and stimulated with

collagen, reduced platelet aggregation in a concentration dependent manner, with

quercetin showing the most inhibition. When thrombus formation in vitro was measured,

isoquercetin showed greatest efficacy. Employing light transmission aggregometry,

combined treatment of platelets with paired combinations of cangrelor (1μM) with either

quercetin (10μM), isoquercetin (10μM) or zafirlukast (20μM), resulted in substantial

enhancement (C: 29.7% v Q+C: 71.4%; C:29.7% v I+C: 70.5%; C: 29.7% v Z+C: 66.6%) of

inhibition of aggregation in response to collagen. This pattern was also observed in

thrombus formation in vitro. Immunoblot analysis comparing isoquercetin with zafirlukast

and isoquercetin with quercetin, revealed differences in the level of inhibition of kinases and

thiol isomerases, confirming that distinctive mechanisms were modulated. Similar signaling

profiles were observed with isoquercetin and zafirlukast, while distinct and potent effects on

kinase signaling were observed with quercetin. 

Conclusion: Our study indicates that selective inhibition of platelet thiol isomerases

enhances the actions of the P2Y12 antagonist, cangrelor.
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Abstract

Background: Treatment of patients at risk of thrombosis is complicated by the fact that for

many the risk of dangerous bleeding side effects outweighs the potential benefits, with the

result that the use of anti-platelet drugs for the primary prevention of thrombosis is no

longer recommended, even in patients with multiple risk factors. Currently, an individual’s

platelet responses are not taken into account when need or suitability for anti-platelet

therapy is considered. We have recently developed the Platelet Phenome Analysis (PPA)

platform for detailed characterisation of platelet function. We propose that this platform may

be used in personalised approaches to therapy, but first detailed understanding is required

of precisely how platelet function parameters are altered in disease.

Aim: Clinicians are often faced with difficult decisions regarding the administration of anti-

platelet medication, especially in diseases such as Immune Thrombocytopenic Purpura (ITP)

where patients may be prone to bleeding and/or thrombosis. Our aim was therefore to

understand how platelet function is altered in ITP, Ischaemic Heart Disease (IHD) and Type II

Diabetes (T2D) patient groups.

Methods: PPA was used to measure platelet responses in the patient cohorts and healthy

controls.

Results: Platelet function was found to be more variable across all patient groups with

greater numbers of participants with sensitivity or capacity parameters more than two

standard deviations (SD) above or below the mean of healthy controls. Treatment of the IHD

+/- T2D groups with cangrelor reverted high responders to a normal response range,

whereas the number of responders below the normal range increased, suggesting an

expected increased risk of bleeding.

Conclusion: This study highlights why the current ‘one size fits all’ approaches to anti-

platelet therapy lack efficacy and indicates that analysis of platelet function parameters

prior to medication may pave the way to more successful personalised or stratified therapy.
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Abstract

Background: Platelet granule cargo is not homogeneous and can be released

"thematically" depending on the (patho)physiological context of platelet activation.

Modulation of the platelet release reaction by antiplatelet agents can afford selective or non-

selective release of platelet-derived molecules regulating haemostatic and non-haemostatic

facets of platelet activity.

Aim: The study aimed to define the effects of selected anti-platelet agents on the profile of

cargo released by activated platelets that could afford their anti-inflammatory and

vasoprotective effects.

Methods: Human washed platelets were incubated with novel inhibitors of PDIA1 and

PDIA3- sulphonamides of aziridine-2-carboxylic acid derivatives (C-3399, C-3389), reference

PDIA1 inhibitor- bepristat, and COX-1 inhibitor - aspirin as a reference. Proteomic analysis

was performed in releasates of thrombin activated platelets enabling defining the released

cargo. In addition, eicosanoid and metabolomic profiles of releasates were also analysed.

Results: All compounds decreased the secretion of procoagulant and extracellular matrix

proteins. Aspirin decreased proteins related to the immune response, whereas bepristat and

C-3389 related to angiogenesis, inflammation, but increased the release of proteins

associated with synthesis of sphingolipids and oxidative stress, much more visible after C-

3389. C-3389 also affected activation of signalling pathways related to cytokines and the

family of toll-like receptors. C-3399 reduced the release of proteins associated with lipid

metabolism and glycosaminoglycans.

All agents reduced TXA2 levels. The most favourable effect on the eicosanoid biosynthesis

was noted for bepristat and aspirin (reduced levels of e.g. PGE2, 8-iso-PGF2alpha).

Conclusion: Anti-platelet agents working by distinct mechanisms, despite similar anti-

aggregatory effects, afford distinct effects on platelet granule cargo release. In particular,

inhibitors of PDI that inhibits TXA2 production, similarly to aspirin, display a distinct effects

on platelet cargo release.

This research and participation in the conference was supported by the BioS Priority

Research Area under the program “Excellence Initiative –Research University” at the

Jagiellonian University in Krakow.
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Abstract

Background: Tissue hypoxia occurs in multiple cardiovascular and pulmonary conditions.

Hypoxia potentially increases the risk of both venal and arterial thrombosis (Lichota et al

2020). Understanding of how platelets, particularly the signalling associated with inhibition

of platelet function, PGI2 and NO, responds in this environment is uncertain. The

experimental set up is crucial to understand the effects of hypoxia on platelets (Kusanto et

al 2021).

Aim: To establish the impact of hypoxia on platelet response to PGI2 treatment.

Methods: Washed platelets were incubated for 2 hours at 1 or 21% O2 concentration

before: Western blotting: Lysates washed platelets (5x10
8

/mL)  were incubated with

tyrodes, 2nM or 10nM PGI2 for 2-20 minutes at 1 or 21% O2 before lysis and blotting for

pVASP
Ser157

. FACs: Washed platelets (1x10
7

/ml) were incubated for 2 minutes with PGI2

(2nM). Stimulated with tyrode’s or thrombin (0.1 U/ml) in 1% or 21% O2, before analysis of

P-selectin and Pac-1 exposure. Spreading: Washed platelets (2x10
7

/ml)  spread on

fibrinogen (100µg/ml) for 25 minutes prior to stimulation with 2nM or 10nM PGI2 for 20

minutes at 1 or 21% O2. Samples were then fixed, stained imaged and analysed.

Results: At 21% O2, PGI2 strongly induced pVASP
ser157

 phosphorylation at 2 mins, which

slowly diminished.  At 1% O2, PGI2 induced pVASP
ser157 

phosphorylation at 2 mins, but

this was abrogated at 5 minutes indicating that PGI2 was compromised at 1% O2. Flow

cytometry identified a similar pattern. PGI2 treatment successfully inhibited thrombin

stimulated platelet activation in 21% O2, whilst at 1% O2 PGI2 did not inhibit platelet

activation. In spread platelets, PGI2 induced reversal of  spreading at 21% but had limited

effect at 1%O2.

Conclusion: Hypoxia induces reduced responsiveness to PGI2 in platelets. This could

underpin why hypoxia has an elevated risk of thrombosis.
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Abstract

Background: Acute myocardial infarction (AMI) is a leading cause of mortality worldwide.

Ischemic damage to the ventricular wall includes inflammation, widespread cell death,

proliferation of fibroblasts and accumulation of collagen in fibrosis. Here we investigated

potential reparative and protective roles that platelets may play in AMI.

Aims: It is well documented that activated platelets secrete numerous factors from their

granules including chemokines, cytokines and growth factors, and additionally shed large

numbers of extracellular vesicles. We sought to investigate whether the platelet releasate

plays any positive role in cardiac remodelling following AMI in mice.

Methods: Mouse platelet releasate (PR) was generated by activating washed mouse

platelets in vitro followed by a rapid spin and supernatant obtained (PR). Mouse AMI was

generated by surgical ligation of the left anterior descending branch of the left coronary

artery (LAD) and 25 microlitres of PR or control buffer were injected into the ischemic area of

the left ventricle (LV) and mouse cardiac functions were monitored by echocardiography for

3 weeks post-surgery. Cardiac tissue damage and fibrosis in the LV were assessed by

histological staining and microscopic imaging. 

Results: Our results showed that in a mouse AMI model intra-myocardial injection of PR

resulted in marked beneficial effects including attenuation of ischemic damage, reduction in

fibrosis and retention of cardiac function compared to control buffer. All cardiac functions

assessed by echocardiography in the PR group were significantly better compared to

controls (Fig 1)  and histology also showed that PR injected hearts were of smaller infarct

size and lower levels of fibrosis in the LV than the control group (Fig 2). 

Conclusion: Our results indicate that activated platelets at the site of ischemic

myocardium could provide substantial beneficial effects by release of factors, including

those from granules, but possibly also including extracellular vesicles.
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Abstract

Background: Chronic kidney disease (CKD) is a progressive disease and a leading cause of

death globally, with rapidly increasing incidence and prevalence. Thrombosis and

haemostasis are both significantly altered in CKD patients, increasing the risk of bleeding

and thrombosis. The mechanisms that underpin these alterations however are not fully

understood. Indoxyl sulphate is a protein-bound uremic toxin which is elevated in CKD, with

levels increasing with CKD severity.  

Aim: The aim of this study was to investigate the direct effects of increasing indoxyl

sulphate (IS) concentration on platelet function and coagulation to determine whether

elevated IS contributes to perturbed haemostasis.

Methods: Platelet adhesion and spreading assays were performed on collagen and

fibrinogen in the presence of pathologically relevant concentrations of IS (100-400µg/ml).

Platelet aggregation was measured in response to collagen and ADP and thrombus

formation measured under arterial flow rates (1000-s) in whole blood, in the presence of IS

(100-400µg/ml). Prothrombin time and activated partial thromboplastin time was measured

in IS treated platelet poor plasma.

Results: The number of platelets adhered to collagen and fibrinogen was not altered by the

presence of IS and the mean area of those adhered was no different, suggesting that IS

does not directly affect platelet adhesion or spreading (n=4). Morphological analysis did

however reveal reduced filopodia formation following IS treatment compared to control

(P=0.0244; n=4). We found no statistically significant differences when assessing platelet

aggregation or thrombus formation in terms of size, number, and area coverage (n=4). PT

and aPTT were also unaffected by the presence of IS (n=5)

Conclusion: Indoxyl sulphate does not directly alter agonist induced platelet responses

and does not directly interfere with coagulation pathways. Regulation of thrombosis and

haemostasis by IS, however may occur through altered endothelial function and further

work is required to investigate this.
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Abstract

Background: Defective platelet production from megakaryocytes gives rise to bleeding

disorders of platelet count and/or function, including thrombocytopenia. The invaginated

membrane system (IMS) provides a fundamental lipid plasma membrane reservoir within

developing MKs and is critical for MK maturation and platelet biogenesis. The actin

cytoskeleton, actin-binding protein Filamin A (FLNa) and its membrane receptor binding

partner GPIb-IX-V are major intrinsic regulators of proper IMS formation, however the

mechanism is unknown. Defects in FLNa and/or GPIb-IX-V have been shown to produce MKs

with aberrant IMS formation leading to the production of enlarged platelets with a low

platelet count (macrothrombocytopenia). We have identified a novel patient variant in

GPIbα which gives rise to macrothrombocytopenia, but with normal expression of GPIb

complex at the platelet surface.

Aim: To investigate the functional effects of a novel patient variant in the GPIbα tail on IMS

development and proplatelet formation in human induced pluripotent stem cell derived

human megakaryocytes (hiPSC-MKs).

Methods: hiPSC-MK cell line and a GPIb complex expressing cell line were used to

investigate variant GPIb expression and function.

Results: We have confirmed in a CHO cell line model that the variant GPIbα expresses

normally confirming the observation from the patient platelets. We have established a hiPSC

line expressing the mutation and are characterising the megakaryocyte maturation and IMS

development in this line.

Conclusion: The mechanism of IMS formation and its regulation by interactions of FLNa

with GPIb is currently unknown. This work will help to elucidate how this interaction drives

both actin organisation and IMS formation to ensure proper platelet formation. This

understanding will benefit studies of thrombocytopenia and contribute to more efficient in

vitro MK/platelet production. 
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Abstract

Background: Bovine Serum Albumin (BSA) is extensively used in coating microfluidic

channels to prevent the non-specific adsorption of biomolecules and cells, thereby aiding

fluid flow and reducing sample loss. Previous studies indicate that varying BSA

concentrations can influence the microchannel wall structure, with higher concentrations

filling more gaps and spaces.

We had previously shown highly efficient platelet generation intravascularly in an ex vivo

mouse lung preparation. This study focused on a microfluidics system for in vitro platelet

generation, using a BSA-coated polydimethylsiloxane (PDMS) chamber. The channels in this

system were designed to simulate tissue microcirculation, specifically the lung capillary

bed. 

Aim: The objective was to examine the impact of different BSA coating concentrations on

platelet productivity in microchannels, to identify the optimal concentration for enhancing in

vitro platelet numbers and functionality.

Methods: Mouse megakaryocytes (MKs), the precursor cells of platelets, were cultured and

processed through the microfluidic channels repeatedly. BSA concentrations of 0.1%, 1%,

5%, and 10% were tested. Platelet identification involved CD41 antibody and calcein AM

pre-staining, analysed via flow cytometry. 

Results: Here we found a 10% BSA coating concentration exhibited the highest platelet

productivity, surpassing both 0.1% and 1% concentrations. While 1% BSA coating was more

effective than 0.1%, its productivity slightly lagged behind the 10% coating. Notably, the

10% coating achieved approximately four times higher platelet productivity than the 0.1%

coating, emphasizing the importance of optimizing BSA concentrations for enhanced

platelet biogenesis in this microfluidic system.  

Conclusion: The study shows that there is a relationship between BSA coating

concentrations and platelet productivity in microfluidic devices, suggesting that coating

concentrations are important to optimise in any platelet generating in vitro systems. Further

work is ongoing to determine additional optimisations for platelet generation in these

systems, as well as platelet functionality optimisation. 
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Abstract

Background: Many paediatric studies report that patients must be established on aspirin

therapy for a minimum of 5 days to achieve adequate response. This is not always practical,

especially in critical settings. Prospective identification of patients who are unresponsive to

aspirin sooner could potentially prevent thrombotic events.

Aims: The aim of this study was to investigate prospectively if the first dose of aspirin is

effective in decreasing platelet aggregation, and thromboxane formation and if this can be

measured after 2 hours in paediatric cardiology patients. A secondary aim was to identify a

cut-off for a novel marker of aspirin responsiveness the maximum amplitude with

arachidonic acid, (MA AA) which could potentially dramatically reduce the blood volume

required. Thirdly, we aimed to prospectively identify potentially non-responsive patients by

spiking a sample of their blood ex vivo with aspirin.

Results: The majority (92.3%) of patients were responsive, when measured 2 hours post

first dose of aspirin. Non-response or inadequate response (7.7%) can also be identified at 2

hours after taking the first dose of aspirin. Additionally, we have shown a novel way to

reduce blood sample volume requirements by measurement of the MA AA as a marker of

response, particularly for monitoring. Finally, we were able to predict aspirin response using

ex vivo spiking of samples.

Conclusions: These findings of rapid efficacy in the majority of patients offers assurance in

a sound, practical way to attending clinicians, patients and families, paving the way for

larger studies to characterise aspirin responsiveness, particularly in patient groups at risk

for inadequate or partial response to aspirin.
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Abstract

Background and Aim: The optimal dose of aspirin required in children with congenital and

acquired heart disease is not known. The primary aim of this prospective observational

study was to evaluate the effects of aspirin dose on platelet inhibition. The secondary aim

was to determine the prevalence and clinical predictors of aspirin non-responsiveness.

Measurements were by TEGPM only in children less than 2 years (y) of age and using both

TEGPM and light transmission aggregometry (LTA) in children greater than 2y.

Method: We prospectively studied 101 patients with congenital/acquired cardiac disease

who were receiving empirical doses of aspirin for a minimum of 4 weeks but no other

antiplatelet agents. Patients were stratified according to dose concentration,age.

Due to ethical considerations in stopping treatment to get baseline results and because of

assumed age-related differences in platelet parameters a healthy age-matched cohort was

used to calculate the approximate inhibitory effect of aspirin. This cohort was also used to

determine typically normal results using the different platelet assays of patients not taking

aspirin. 

Results: There was a trend toward lower age in patients with no response or semi-response

to aspirin. All patients were considered responsive to aspirin in the higher dose quartile (Q4)

with a median dose of 4.72 (4.18 – 6.05) mg/kg/day suggesting that patients in this age

group may require 5mg/kg/day as an empirical dose. In children >2y, there was no

significant difference in inhibition found in patients dosed at higher doses in Q3 versus Q4

suggesting that patients in this cohort are responsive with 3mg/kg/day dose.

Conclusion: The current practices may lead to reduced platelet inhibition in some children

due to under-dosing, or over-dosing in others. In conclusion, younger children require

higher doses of aspirin. Laboratory assessment is warranted in this population to mitigate

against under and over-dosing.



P38
Effects of curcumin on ROS production during platelet activation

Serena Rustichelli
1,2

, Gianni F Guidetti
2

, Mauro Torti
2

, Cristina Lanni
3

, Ilaria Canobbio
2

1
University School for Advanced Studies IUSS, 27100 Pavia, Italy. 

2
Department of Biology

and Biotechnology, University of Pavia, 27100 Pavia, Italy. 
3

Department of Drug Sciences, 
Pharmacology Section, University of Pavia,27100 Pavia, Italy

Abstract

Background: Natural compounds have been extensively used as a dietary supplement for 

they beneficial and therapeutic properties to treat human diseases such as cancer, 

cardiovascular, infectious, and neurological disorders. Curcumin is a bioactive molecule 

derived from turmeric (Curcuma longa) which exhibits anti-oxidant and anti-inflammatory 

effects. Curcumin attenuates the release of ROS by inhibiting lipoxygenases and 

cyclooxygenases and modulating the enzymes responsible for free radical neutralization 

such as catalase, superoxide dismutase, glutathione and scavenges nitrogen and oxygen 

reactive species (Menon & Sudheer, 2007). The effects of curcumin on thrombosis and 

haemostasis have been widely studied (Tabeshpour et al., 2018), although less is known 

about the role of curcumin in oxidative stress in platelets.

Aim: This study investigates the ability of curcumin to modulate platelet activation and, 

oxidative stress induced by amyloid peptides and physiological platelet agonists.

Methods: Amyloid peptides Aβ40 and Aβ42, and corresponding scrambled peptides, were 

diluted in phosphate buffered saline at 37°C for 24 hours to promote amyloid fibril 

formation. Platelet aggregation was analysed by light transmission aggregometry. 

Phosphorylation of selected signaling proteins was analysed in SDS-PAGE and 

immunoblotting on platelet lysates. Platelet intracellular ROS release was measured on 

washed platelets by flow cytometry. 

Results: Curcumin (25 μM) inhibits platelet aggregation induced by fibrillar amyloid 

peptides and reduced aggregation induced by physiological agonists including thrombin, 

GPVI agonist convulxin and TxA2 analogue U46619. Curcumin also inhibits PKC activation, 

ERK1/2 and p38 MAPK phosphorylation and PI3K/Akt/GSK3 signalling pathway induced by 

fibrillar Aβ40 and Aβ42. Convulxin and fibrillar amyloid peptides, but not scrambled 

peptide, promoted significant intracellular ROS production in platelets, that is strongly 

reduced by curcumin. 

Conclusion: In present study we demonstrate the ability of curcumin to modulate ROS 

production during platelet activation induced by fibrillar amyloid peptides and convulxin, 

and suggest a possible use of curcumin in the treatment of CVD and AD.
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Abstract

Background: COVID-19 disease induces a procoagulant and hypofibrinolytic state. We have

previously shown that levels of plasminogen activator inhibitor-1 (PAI-1) significantly

contribute to the hypofibrinolytic state in COVID-19 disease. Around 30% of patients

develop a thrombosis, most commonly venous thrombosis (VTE) comprising of deep vein

thrombosis and pulmonary embolism.

Aim: To determine if the hypofibrinolytic state in COVID-19 disease is associated with

development of VTE.

Methods: Plasma from patients with COVID-19 disease, both with (n=18) and without

(n=18) evidence of VTE were analysed. Plasma clot lysis using either alteplase or

tenecteplase was analysed using a turbidimetric assay. PAI-1 antigen and activity were

quantified by ELISA.

Results: Of the 18 patients who developed a VTE, 16 suffered a PE, and two a DVT.  Nine of

the patients with VTE survived, compared with 14 of the 18 without thrombosis. Plasma

clots from patients with VTE showed significantly delayed lysis in response to alteplase

compared to patients without thrombosis. Furthermore, clot lysis was significantly more

delayed in patients with a VTE that did not survive compared to those who survived. Of

these non-surviving patients, 7/9 plasma clots did not lyse within the time frame (8 h).

Consistent with this observation, patients with VTE showed significantly increased levels of

PAI-1 antigen and activity compared to those without thrombosis. PAI-1 antigen and activity

positively correlated with Alteplase-mediated clot lysis times in patients with thrombosis.

PAI-1 activity, but not antigen levels, positively correlated with lysis times in non-thrombotic

patients. Tenecteplase, a PAI-1 resistant form of recombinant tPA, was able to ameliorate the

delayed lysis observed with alteplase.

Conclusion: Patients with COVID-19 disease exhibit a hypofibrinolytic state that is

significantly more pronounced in those with VTE. Hypofibrinolysis is driven by elevated

levels of PAI 1 and in those COVID-19 patients with VTE is associated with increased

mortality.
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Abstract

Background: Platelets lack of a nucleus leads to a reliance on genetic mouse models and

pharmacological inhibition via inhibitors to investigate signalling pathways. This causes

high costs, interspecies differences and off target effects that can interfere with results. We

have previously shown that PROteolysis Targeting Chimeras (PROTACs) offer selective

protein degradation in human platelets, therefore bypassing the unwanted effects of

alternative methods.

Aim: This work aims to develop and optimise the PROTAC approach in order to make an

easy to apply protocol that can use commercially available compounds to target, knockout

and investigate platelet function post target protein degradation.

Methods: Platelets in various buffers and conditions were incubated with PROTACs or

inhibitors for set increments of time. Platelet lysates were analysed by immunoblots with

relevant antibodies to confirm protein degradation. Flow cytometry analysis was completed

to investigate platelet activation, by measuring αIIbβ3 activation and P-selectin exposure. 

Results: Immunoblotting verified that protein levels were degraded to levels ranging from

50% to >95% at nanomolar concentrations of PROTAC. The flow cytometry results indicate

that the optimal conditions to degrade proteins while maintaining full function is a 4-hour

incubation in washed platelets. 

Conclusion: Our data demonstrates that the methodology can be used to target multiple

proteins using commercially available PROTACs. The testing of different conditions, such as

incubation buffer and timing, produced an optimised procedure that reliably leads to >95%

degradation of tyrosine kinases. Achieved over 4 hours this greatly improves upon the

standard timings utilised in the PROTAC field. The platelet functionality was also not affected

post incubation, shown by flow cytometry after agonist stimulation. This study

demonstrates that PROTACs can be utilised in optimised conditions to generate specific

protein knockouts in human platelets, without interfering with platelet functionality,

allowing different assays to be completed with the knockouts.
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Abstract

Background: Staphylococcus aureus is a leading cause of bloodstream infections and a

significant portion of the morbidity associated with infection can be attributed to the ability

of S. aureus to dysregulate haemostatic functions through interaction with platelets via

Microbial Surface Components Recognising Adhesive Matrix Molecules (MSCRAMMs). These

cell wall-anchored proteins have been widely studied in nutrient-rich media, but information

about their function in nutrient-limited media, such as blood plasma, is limited. 

Aims: Our aim is to study the effect of iron limitation on the ability of S. aureus to modulate

platelet function in vitro, with a particular focus on the haem-uptake machinery, Isd. 

Methods: S. aureus mutants lacking cell wall-anchored Isd proteins, IsdB and IsdA, were

precultured in RPMI 1640 medium to simulate low-iron conditions. Cells were then

introduced to platelet-rich plasma and subsequent platelet aggregation was measured

using light-transmission aggregometry. 

Results: Our data suggests an iron-dependent effect on the lag time between bacterial

inoculation and initiation of platelet aggregation, as well as the time for platelets to reach

maximum aggregation. Finally, our data suggests that the primary protein with which S.

aureus initiates platelet aggregation, clumping factor A (ClfA), may be less important in

bloodstream infections than was previously thought. This is because deletion of clfA

produces no impairment of aggregation when exposed to iron-limited conditions, compared

to a seven-fold increase in lag time when grown in iron-rich conditions.

Conclusion: These findings implicate iron-regulated proteins as an important factor in the

haemostatic modulation ability of S. aureus in bloodstream infections and may form the

basis of a novel mechanism of platelet activation by S. aureus.
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Abstract

Background: Platelets expose and bind plasminogen and facilitate plasmin generation. Plg-

RKT promotes retention of plasminogen on the activated platelet surface.

Aim: To determine the role of platelet Plg-RKT in dictating thrombus dynamics. 

Method: Ex vivo thrombi were formed by flowing blood from wild type (WT) or Plg-

RKT
-/- 

mice over collagen and tissue factor coated microfluidic biochips at 250 – 1000 s
-1

.

 Dylight633 (DL633)-labelled plasminogen and AlexaFluor488-fibrinogen were incorporated

± tissue plasminogen activator (tPA) and accumulation was monitored by fluorescence

microscopy. Thrombosis was induced in the carotid artery using 30% FeCl3 with prior

infusion of AlexaFluor647-labelled fibrinogen and DyLight488-GP1bβ antibody to label

platelets. After 5 min tPA was infused. Thrombus formation was imaged for 30 min in real-

time using a Zeiss Examiner upright intravital microscope equipped with spinning disk

confocal. Platelet aggregation was measured after stimulation with 0.1 U/ml thrombin.

Results: An absence of Plg-RKT
 
attenuated plasminogen accumulation in thrombi formed

ex vivo at venous and arterial shear rates was reduced in Plg-RKT
-/-

. The rate of fibrin

degradation in thrombi formed from Plg-RKT
-/-

 mice was slower compared to WT. Thrombi

formed in vivo showed similar fibrinogen accumulation in Plg-RKT
-/- 

and WT mice. After tPA

infusion, persistence and accumulation of fibrin(ogen) was enhanced in Plg-

RKT
-/- 

mice indicating reduced fibrinolytic capacity. Initial platelet deposition was

significantly higher in Plg-RKT
-/- 

mice compared to WT. In vitro platelet aggregation to

thrombin was enhanced in Plg-RKT
-/- 

mice compared to WT.

Conclusion: Plg-RKT
 
facilitates plasminogen accumulation within thrombi. Interestingly,

absence of Plg-RKT altered initial platelet depositions as well as fibrin accumulation.  This

could suggest that the presence of plasminogen acts to control developing thrombi and

shape the resulting architecture. 
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Abstract 

Background: Thrombosis and haemostasis involve multiple cell types in the blood and 
vasculature, as well as plasma proteins. Currently the only options available to investigate 
these complex processes with all elements present, are rodent models which use large 
numbers of animals and are limited by fundamental species differences. There is therefore 
an urgent need to develop alternative approaches. Human placentas represent a plentiful 
and underutilised source of human blood vessels, which are usually discarded following 
delivery. 

Aims: The aim of this study was to assess the feasibility and validity of using human 
placental vessels to develop novel experimental models of thrombosis and haemostasis. 

Methods: Viability and vascular reactivity of human placental vessels were assessed using 
an organ bath. Viability was assessed using high potassium solution (KPSS, 60 mM) 3h, 6h 
and 21h post-delivery or following cryopreservation. Endothelial dependent and 
independent dilator responses were assessed following pre-constriction with U46619 (10- 
6M). Individual dilator contributions were assessed using LNNA and adenylyl cyclase 
inhibitors and endothelial integrity verified using immunofluorescence. Haemostasis was 
assessed ex-vivo in cannulated placental vessels by measuring time to cessation of 
bleeding following needlestick injury. 

Results: Endothelial-dependent and -independent dilator responses were preserved at 21h 
post-delivery, and after cryopreservation, with no significant changes in constrictor levels. 
The contribution of NO was significantly increased in vessels following 6h and 21h storage 
compared to 3h (P<0.05). Endothelial cell integrity was preserved at 3h, 6h and 21h. Adult 
donor blood was successfully perfused through intact placental vessels without thrombosis. 
Needlestick injury of the vessels resulted in haemostasis and the cessation of bleeding. 
Citrated blood took significantly longer to achieve haemostasis than recalcified blood. 

Conclusion: The ability to preserve and store placental arteries whilst maintaining 
endothelial function confirms that placental vessels offer a viable option to develop novel 
ex-vivo models of human thrombosis and haemostasis. 


	OC2 & P19.pdf
	OC3 & P29.pdf
	OC4 & P46.pdf
	OC5 & P20.pdf
	OC7 & P24.pdf
	OC8 & P5.pdf
	OC9 & P42.pdf
	OC10 & P30.pdf
	OC12 & P44.pdf
	OC13 & P3.pdf
	OC14 & P6.pdf
	OC15 & P48.pdf
	OC17 & P17.pdf
	OC18 & P13.pdf
	OC19 & P47.pdf
	OC20 & P32.pdf
	OC22 & P10.pdf
	OC23 & P40.pdf
	OC24 & P8.pdf
	OC25 & P34.pdf
	P1.pdf
	P2.pdf
	P4.pdf
	P7.pdf
	P9.pdf
	P11.pdf
	P12.pdf
	P14.pdf
	P15.pdf
	P16.pdf
	P18.pdf
	P21.pdf
	P22.pdf
	P23.pdf
	P25.pdf
	P26.pdf
	P27.pdf
	P28.pdf
	P31.pdf
	P33.pdf
	P35.pdf
	P36.pdf
	P37.pdf
	P38.pdf
	P39.pdf
	P41.pdf
	P43.pdf
	P45.pdf
	P49.pdf



