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Titre du projet : Novel pathways in the left‐right asymmetric morphogenesis of the heart
Résumé du Projet de Stage
The acquisition of a specific shape is key for organ function. Left‐right asymmetric morphogenesis partitions the
heart into distinct halves, driving the systemic and pulmonary blood circulations. Whereas the molecular cascade
breaking the bilateral symmetry in the early embryo has been well characterised, how it is sensed by organ‐
specific precursor cells to generate asymmetric organogenesis remains poorly understood. The rightward looping
of the embryonic heart tube provides a striking example of asymmetric morphogenesis, during which the tubular
primordium acquires a helical shape, essential to align cardiac chambers and establish the double blood flow [4].
Previous studies have focused on a binary (left or right) looping direction, as a readout of the symmetry‐breaking
event, but have not addressed the fine 3D shape of the heart helix, as a readout of asymmetric morphogenesis
and as a precondition to heart function. In the recent years, the team of Heart Morphogenesis has developed a
novel technological and conceptual framework to investigate asymmetric heart morphogenesis [1, 3, 5]. We have
dissected the contribution of Nodal signaling to heart looping [1] and shown that it is not the only player of
asymmetric heart morphogenesis. We have now performed a transcriptomic screen to identify novel genes
asymmetrically expressed in the heart field. The master project aims at validating candidate genes, using
advanced technologies in quantitative imaging of gene expression and shape in 3D, with a high spatio‐temporal
resolution. The project, which can be extended for a PhD, will thus contribute to identify novel pathways
patterning the heart field and novel mechanisms of asymmetric organogenesis. Our work in the mouse is relevant
to congenital heart defects in humans, which is explored with our collaborators of the Hospital Necker‐Enfants
Malades, where the Institut Imagine is located. The laboratory is also affiliated to the Department of Stem Cell
and Developmental Biology of the Institut Pasteur.
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