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Short description of the supervisor’s lab with introduction to the topic
Our group is interested in the mechanisms of platelet formation in physiopathology and focused on
the role of the mechanical microenvironment. Platelets are produced in the bone marrow by
megakaryocytes (MKs). The last steps of MK differentiation and platelet release occur when MKs
are in contact with endothelial cells (EC) constituting the sinusoid vessels. We recently observed
that human ECs from marrow vessels are capable to promote the formation of platelets more
efficiently than ECs from other vascular territories. Modifications of mechanical properties of the
marrow occur in myeloproliferative neoplasms that usually leads to myelofibrosis, pathological
conditions associated with excessive matrix protein deposition around sinusoid vessels and
abnormal platelet production.
Topic description, including techniques to be used
Project A) This project will aim at evaluating the matrix-stiffness-sensing properties of marrow ECs
compared to ECs from other vascular territories using i) in vitro approaches through human marrow
endothelial cell adhesion onto matrices with various stiffness and analysis of their behavior including
cell stiffness and ii) in vivo approaches by comparing single cell RNAseq transcriptome of ECs isolated
from normal vs. myelofibrotic mouse bone marrow.
Techniques: Primary EC culture, flow cytometry cell sorting and analysis, immunofluorescence,
confocal microscopy, FLIM microscopy, nanoindentation, transcriptomic, RT-qPCR, western blots,
mouse models.
Project B) This project will aim at i) identifying matrix proteins specifically deposited at the interface
between MKs and sinusoid ECs by transcriptomic analysis (MKs and ECs from control vs.
myelofibrotic mice will be used); ii) evaluating in vitro the impact of substrate stiffness on platelet
formation by MKs following interaction with matrix proteins overexpressed under myelofibrosis.
Techniques: Hematopoietic stem cell culture, primary EC culture, flow cytometry cell sorting and
analysis, immunofluorescence, confocal microscopy, FLIM microscopy, transcriptomic, RT-qPCR,
mouse models.
Recommended applicant’s training (technical expertise and knowledge)
Techniques: cell culture, RT-PCR, confocal microscopy, ability to work with mice
Knowledge: cell biology, mechanobiology, signalling, some knowledge in transcriptomic analysis
would be a plus.
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