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Platelet adhesion to collagen
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Aims: to decipher platelet ‘coding’ and ‘decoding’
mechanisms
for integrin activation (pro-aggregation response) and
phosphatidylserine exposure (procoagulant response)
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Aims: to decipher platelet ‘coding’ and ‘decoding’
mechanisms
for integrin activation (pro-aggregation response) and
phosphatidylserine exposure (procoagulant response)
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Principles of signal fransduction

Infracellular secondary
messenger




Scheme of platelet intracellular signalling
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Example: Procoagulant response
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Hypothesis: mitochondria calcium
overload leads to platelet cell death



Model construction in modular fashion

» Stimulus -> |IP3
» |P3 -> Cytosolic calcium

» Cytosolic calcium —>
Mitochondria collapse

®» Plosma membrane
channels support platelet’s
steady state in the
absence of activation

extracellular space

mitochondria



Mechanistic model for each module

d :
—[R] = —ky[R[L] + kpny [RL
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k[PARl*], PM k = 20s~1 (tuning)




Model validation

Experiment (Donor PAR1: A/A, PAR4: G/G):
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‘Coding’ at the level of calcium signaling
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Stochastic calcium spiking in the model leads to accumulation
of cytosolic calcium in mitochondria and their collapse
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The dual receptor combination is critical to produce pronounced procoagulant respon:
>

PAR1 activity determine the level of the procoagulant response
> PAR4 activity determine the dynamic s of procoagulant response
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Regulation mechanisms of platelet
responses
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Inferim conclusion

Personalization could be
achieved by assessing the
number of proteins per platelet



Workflow

Raw LC-MS/MS files - MaxQuant Software
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Calculation of protein copy numbers

proteinGroups3.xlsx
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Single cell responses

Typical platelets

Inverted calcium Fibrinogen
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70; RPTH, 3(supp. 1), 2019; Biophys J, 118(11):2641-2655, 2020; BMC Biol, 20: 32, 2022.
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Scheme of model personalization

Single platelet calcium Transformation: [IP;] = f([Ca?*])
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Balance in calcium ©
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Decoding: infegrin activation
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Simulation of integrin activation in single
platelefts
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‘Decoding’ by proteins
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Conclusions

* Platelet proteomics allows personalization of the
Virtual Platelet computational model

* Copy numbers of each enzyme varies greatly in
healthy population

* In each biochemical module the “drivers” and
“leaks” appear to be balanced
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