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Intercellular communication alterations inlungs and liver following ALK1 deletion in mice

Project summary:

ALK1 is a receptor expressed by endothelial cells, the cells forming the inner layer of blood vessels, and binds
circulating Bone Morphogenetic Proteins (BMPs)-9/10. Loss of function mutations in ALK1 are associated with
a rare vascular disease called hereditary hemorrhagic telangiectasia (HHT). HHT symptoms include dilated
arteriovenous malformations that alter hemodynamics and are prone to rupture leading to bleeding
Symptoms worsen with age, with a total penetrance ataround 60-year-old. We hypothesized that ALK1is crucial
for the homeostasis of the adult endothelium. In order to identify the roles of ALK1 in this adult endothelium,
we used tamoxifen-inducible endothelial ALK1 knockout mice. We performed single cell RNA sequencing on
liver and lungs from these mice and identified cell-cell communications that are affected following the loss of
ALK1. The internship will consistin validating disrupted signaling pathways using a large panel of techniques,
including state-of-the-art in situ hybridization (RNAscope technology), ligand quantification by ELISA and
receptors expression by gPCR. The activation of corresponding signaling pathways will be assessed by western
blot ontissue lysates.Rescue of phenotypes will be tested usingneutralizing antibodies against overexpressed
ligands orrecombinant proteins fordownregulated ligands. Vascular phenotype is assessed on tissue sections
followed by immunofluorescence /confocal microscopy and blood vessel permeability can be studied by the
use of fluorescent tracers in adult mice. Altogether, the project includes various techniques from mRNA and
protein expression (RNAscope, qPCR, ELISA, western blot), to mouse tissue imaging. The intern will not directly
handle mice butshould not disagree with animal experimentation.
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