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		Abstract

		The contractile actin cortex is involved in many biological processes and needs to be significantly remodeled during cell differentiation. In order to carry out their function, epithelial cells require the formation of an actin-dense apical cortex, which supports cell-cell junctions and the attachment of microvilli, both fundamental to the formation of cellular barriers and efficient exchange of metabolites. The actin cortex matures due to signals received from adjoining cells and the extracellular matrix, but the developmental mechanisms associated with cortex maturation are still poorly understood. Here we describe a genetic mechanism required for apical cortex maturation during zebrafish gut morphogenesis, through the function of Smoothelin-like 2 (SMTNL2), a previously uncharacterized member of the Smoothelin family of proteins, which modulate cellular contractility in smooth muscle cells. SMTNL2 is induced during epithelial morphogenesis and is required for apical membrane maturation and correct lumen formation. A null mutant for smtnl, the SMTNL2 zebrafish homolog, presents a disruption of the apical organization in the intestinal epithelial cells (IEC), with the formation of apical herniations and defective microvilli. Furthermore, ectopic expression of SMTNL2 leads to alterations of the cell cortex, as evidenced by the formation of contractile blebs. Finally, we characterize the SMTNL2 interactome and demonstrate that SMTNL2 executes its function through the binding of actin nucleation regulatory proteins Cortactin and Coronin-1B, to correctly build the apical membrane architecture of epithelial cells. In sum, our results provide insights on the developmental control of the actin cell cortex during morphogenesis and differentiation. 
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