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Project summary:

Copper (Cu) is an essential trace element used by enzymes to perform redox reactions but novel roles
in cell differentiation and cancer development have been described in the last decade. As free Cu is
highly detrimental, the cell develops homeostasis mechanisms to finely orchestrate Cu trafficking.
Thus, soluble proteins called Cu chaperones convey and deliver Cu to target proteins. Among them,
CCS provides Cu to SOD1, while Atox1 drives Cu to ATP7A and/or ATP7B proteins that transport Cu
into the Golgi apparatus for the maturation of Cu proteins. Upon Cu overload, ATP7A or ATP7B can
migrate to the plasma membrane to excrete excess Cu. The expression level and respective role of
ATP7A and ATP7B is cell type-dependent and remains unknown for pulmonary cells. Moreover, we
recently showed that both ATP7A and ATP7B are expressed in normal pulmonary cells but only ATP7A
is expressed in cancer cells with resistance to chemotherapy and to Cu stress. In this project, we aim
to identify the role of ATP7A and ATP7B in pulmonary cells and the modifications induced in the
adenocarcinoma cell line expressing only ATP7A with the goal to understand how this favour their
resistance. To reach these objectives, the student will determine the subcellular localization of ATP7A
and ATP7B in the different cell lines and upon variation of Cu concentration (from Cu deprived to Cu
excess) using confocal microscopy. In the same conditions, the distribution of the two chaperones CCS
and Atox1 will be resolved thanks to super resolution fluorescence microscopy (dSTORM) that is
required to obtain the intracellular distribution of these proteins. Finally, 2-colour dSTORM will be
used to confirm possible colocalizations between Atox1 and ATP7A or ATP7B based on the results of
previous experiments. These data will be combined with subcellular distribution of Cu from elemental
imaging that will be acquired by a post-doctoral student in the lab. Overall, these results will participate
in the understanding of Cu homeostasis in healthy and cancerous pulmonary cells.
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