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Description
Background:
Platelets are small, discoid-shaped blood circulating cells, which originate from megakaryocytes in the bone marrow,
with a life span of eight to ten days in the circulation before they are finally degraded in the spleen, liver and lung.
Despite their importance in hemostasis, wound healing and tissue regeneration, inappropriate activation of platelets
is associated with various pathologies, including thrombosis, inflammation, diabetes, and cancer. Recently, aberrant
RNA- and protein profiles have been described for platelets under pathological conditions, including cardiovascular
disease and solid tumors [1]. In the latter case, platelets modify their content and function in response to local or
systemic signals from the tumor tissue, which led to the recently proposed concept of tumor-educated platelets (TEPs)
[2,3].
In human pregnancy, circulating maternal platelets leave the endothelium-lined maternal vasculature during their
passage through the placenta, where they come in contact with fetal epithelial-like trophoblasts at the placental barrier
[4]. There, activation and subsequent release of granules-stored mediators can seriously affect the fine-balanced
immune-cross talk at the maternal fetal interface [5–8]. However, they may also get primed by the placental milieu, i.e.
the trophoblast and/or its derived mediators, and thereby may get adapted to pregnancy when returning into maternal
vasculature. Based on the concept of TEPs, it is tempting to speculate that maternal platelets get primed to ongoing
pregnancy either through direct transfer and storage of placenta-derived vesicles and biomolecules, placenta-induced
alterations in platelet RNA processing, and/or altered platelet production by megakaryocytes in the maternal bone
marrow and lung niche.
Hypothesis and Objectives:
In this project the hypothesis will be tested whether placenta-derived vesicle- and biomolecule sequestration by maternal platelets can affect their transcriptome- and proteome landscape. Moreover, placental endocrine communication with the bone marrow and its impact on the transcriptional profile of megakaryocytes and generation of platelet
subpopulations will be studied. Finally, the hypothesis will be tested whether or not placenta-associated pregnancy
pathologies such as preeclampsia involve abnormal priming of maternal platelets into distinct subpopulations.
Methodology:
Beside standard molecular biology techniques and conventional cell culture, the candidate will be trained in human
placental explant culture, trophoblast-platelet co-culture, fluidic flow culture of cells and tisse, isolation of human
platelets and rodent megakaryocytes.
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