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	Thesis Title : (1-2 lines)

Role of apical membrane traffic in epithelial polarity maintenance


	Unit/supervising team: (1-2 lines) 

IGDR - CNRS

"Membrane traffic and Polarity in C. elegans"



	Name of the scientific director and co-director : (1 line) 

Grégoire Michaux


	Contact : (1 line)

 gmichaux@univ-rennes1.fr; Tel: (+33) -2 2323 4775


	Socio-economic and scientific context : (10 lines) 

We investigate cell polarity establishment and maintenance in various cell types in the nematode C. elegans. We have recently discovered a novel apical trafficking pathway controled par the clathrin adaptor complex AP-1. This pathway is required for the apical localisation of several essential polarity proteins including Cdc42, PAR-6 and E-cadherin. It is essential for the maintenance of the intestinal lumen (Shafaq-Zadah et al, 2012, Development) and cell-cell adhesion in the epidermis (Shafaq-Zadah et al, in prep). However other apical trafficking pathways remain unknown and this project aims to systematically identify these pathways in C. elegans and to characterise their role in polarity maintenance in C. elegans and in mammalian cells.


	Topic 


Assumptions and questions (8 lines)

The purpose of this project is to characterise the molecular mechanisms underlying apical trafficking in C. elegans and mammalian epithelial cells. Several factors implicated in that process have been identified recently including AP-1 and glycosphingolipids. However we know that other mechanisms must exist and the first aim of this project is to identify them. We will then characterise their functions and interactions and their role in polarity maintenance both in C. elegans and in mammalian cells.


	The main steps of the thesis and demarche (10-12 lines)

The first step of the PhD will be to identify new trafficking pathways for several apical proteins. For each marker candidate pathways will be tested including AP-1, glycosphingolipids and other mechanisms known to control the localisation of at least one apical marker.

The second step will consist in the characterisation of the interactions between apical trafficking routes and two apical cargos, Cdc42 and E-cadherin, which are essential for epithelial polarity. Genetic and physical interactions will be examined in vivo and in vitro.

The third step will characterise the conservation of these mechanisms in mammalian epithelial cells. Human Caco-2 cell will be cultured as monolayers (2D) or cysts (3D) to mimic epidermal and intestinal tissues respectively. Loss of function by RNAi will be used to test the role of the various apical trafficking pathways identified in C. elegans. 



	Methodological and technical approaches considered (4-6 lines)

This project will require various microscopy techniques including confocal and spinning disk imaging and FRAP. Electron microscopy will also be performed with the help of the team engineer. Classical methods in molecular and cellular biology, biochemistry and genetics will be used in C. elegans and mammalian cells. 


	Scientific and technical skills required by the candidate (2-4 lines)

This project requires a strong background in cell biology as well as basic knowledge of molecular biology and imaging. An expertise in C. elegans or cell culture is prefered but not required. French speaking is not necessary.



