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Abstract: 

Morphogenesis is a fundamental dimension of animal development, but its evolutionary origin is poorly known. As the sister-group of animals, choanoflagellates have the potential to inform the evolutionary origins of animal development. This group of unicellular flagellated eukaryotes possesses a suite of features relevant to the origin of animal embryonic development, including facultative multicellularity, temporal alternation between different cell types, and a metazoan-like molecular toolkit. One of the key processes that underlies animal morphogenesis is cell contractility: collective contractions of epithelial cells allow epithelial folding, that is fundamental in processes such as gastrulation (in some species) or neurulation. Individual contractility of crawling amoeboid cells underlies cell migration, which is fundamental to the development of primordial germ cell, neural crest, and to some forms of gastrulation. Here, I report on the recent discovery of both individual and collective cell contractility in choanoflagellates. Under confinement, the model choanoflagellate Salpingoeca rosetta rapidly undergoes a phenotypic switch from its canonical flagellate form to an amoeboid cell phenotype that resemble animal migratory cells in both structure and function (1). This represents an unexpected expansion of the known phenotypic repertoire of choanoflagellates and suggests a single-cell basis for the alternation between animal epithelial and mesenchymal cells. Finally, collective cell contractility has also been recently discovered in a newly discovered colonial choanoflagellate isolated from a Carribean island, that undergoes rapid and reversible whole-colony inversion in response to external photic and mechanical stimuli (2).
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