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Abstract

Regenerative Medicine (RM), based on the immense regenerative capacity of stem cells, is considered the therapy of the future, relies on rapid vascularization for successful cell transplantation. To enhance
vascularization, we differentiate human induced pluripotent stem cells (hiPSCs) and human embryonic stem cells (hESCs) via mesodermal intermediates into vascular progenitor cells (VPCs) and endothelial cells
(ECs). VEGF-A is crucial for endothelial cell commitment during vasculogenesis and angiogenesis, yet its signaling pathways are not fully defined. Currently there is a lack of data concerning the VEGF-induced
signalling cascades that differentiate/commit mesodermal intermediates to VPCs (vasculogenesis) and then to ECs. In addition to VEGF, several other parameters are known to affect vasculogenesis in vivo, the
most important of which are the presence of Mural Cells (MCs) and flow.
We identified a subset of Day 3 (D3) mesodermal cells, with high VEGFR-2 expression, that respond to VEGF-A, showing elevated ETV2 levels and giving rise to VPCs on Day 5.
In vivo labeling of Day 3 (D3) mesodermal cells with a non-functional anti-VEGFR-2-Alexa488 antibody, followed by VEGF-A induction, confirmed that Day 5 (D5) vascular progenitor cells (VPCs) were strongly
labeled with internalized anti-VEGFR-2-Alexa488. This demonstrates that a subset of D3 mesodermal cells with high VEGFR-2 expression gives rise to VPCs after VEGF stimulation. Ongoing scATACseq, scRNAseq,
and phosphoproteomics aim to clarify the molecular identity of these cells and the signalling cascades of VEGF responsible for vasculogenesis. We are also investigating the impact of flow and mural cells on VPC
differentiation using microfluidic models of vasculogenesis.
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VPCs: Vascular Progenitor Cells

On the 5th day of the differentiation procedure up to 35% of
the cells express CD34, a marker of VPCs and could be clearly
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6. Conclusions
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