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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 

Organ acquisition of shape is key to achieve their specific function. Understanding the mechanisms 
controlling organ morphogenesis is a major challenge in developmental biology. In the context of 
cardiac morphogenesis, this also represents a major public health issue, since congenital heart 
disease affects 1% of newborns and is a major cause of perinatal mortality. During embryogenesis, 
the heart is initially a straight tube that loops into a helix. This looping process is the first asymmetric 
morphogenesis event in the embryo and positions the future cardiac chambers to establish double 
blood flow. How cardiac precursor cells receive and interpret the molecular and mechanical 
asymmetries to form the heart remains largely unknown. By performing a transcriptomic screen 
with a unique spatiotemporal resolution during mouse heart looping, we have uncovered 
asymmetric expression of extracellular matrix (ECM) components. Recent studies suggest an 
important role of the mechanical properties of the ECM as active factors shaping organs. However, 
it remains unknown how such mechanical properties influence cardiac progenitors patterning and 
behaviour during heart morphogenesis. 
The Master research project aims to characterise the impact of ECM disruption on asymmetric 
heart morphogenesis. The project will be carried-out in the mouse model, relying on cutting-edge 
techniques in quantitative 3D imaging of gene expression and organ shape, which are already 
developed in the laboratory.  
This work is expected to provide novel insight into the role of biomechanics during asymmetric 
organogenesis and is relevant to the pathological mechanisms of congenital heart disease 
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