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Plasma membrane (PM) polarity is a hallmark of epithelial cells. Polarized PM in the context of Drosophila embryonic development begins with incomplete cells that have distinct apical and lateral membranes. The lateral domain contains junctional and cytoskeletal remodelling proteins and terminates in a curved structure called the furrow canal. The local curvature of villi and furrow canals potentially allows binding of Bar-domain-containing superfamily of proteins. We are investigating the role of F-Bar domain-containing protein Syndapin in the context of establishment of epithelial cell polarity in the developing early Drosophila embryo.
Using a combination of genetics, immunohistochemistry, live-cell imaging and biochemistry, we aim to understand the role of Syndapin in the organisation of actin modulators and endocytic proteins involved in the establishment of cell polarity and body axes in the embryo.  Embryos mutant for Syndapin have lowered polymerised F-actin and defects in the persistent growth of microtubules. They also have defective localisation of proteins involved in remodelling of actin cytoskeleton like Diaphanous and Peanut and junctional proteins such as Dlg. A reduction in early endosomal recycling compartment labelled by Rab5 in Syndapin mutant embryos confirms its role in endocytosis. Syndapin mutant embryos also show defects in patterning of the embryonic body axes by affecting key signalling pathways like EGFR and Torso. These membrane receptors signal out of an early endocytic compartment, which is presumably reduced in Syndapin mutant embryos.

Our studies aim at elucidating PM morphology and dynamics in Syndapin mutant embryos and using the polarized PM architecture in the Drosophila embryo to assess a role for the Syndapin in cytoskeletal dynamics and polarity formation. We are also attempting to understand how epithelial geometry changes and its affect on epithelial cell packing influences morphogenesis of early Drosophila wildtype embryos and embryos mutant for Syndapin.
