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Eva PANGOU got her PhD thesis in Biochemistry in Prof. George
Simos laboratory in Greece, studying phosphorylation-dependent
signaling pathways in cancer cells in response to hypoxic stress.
Through a FRM fellowship she then joined the group of Izabela
Sumara at the Institute of Genetics and Molecular and Cellular Biology
(IGBMC) in Strasbourg focusing on mechanisms that regulate
mammalian cell division. This has led to her recent discoveries on
signals connecting mitotic surveillance mechanisms to balanced
mitochondrial function that ensure genome fidelity.

Abstract

Mitosis, the process of cell division in eukaryotes, is regulated by the spindle assembly checkpoint (SAC) to ensure faithful
chromosome segregation. Mitotic slippage, an escape from SAC-mediated arrest, is frequently observed in aneuploid cancer cells.
While the fidelity of chromosome division is essential, the role of subcellular organelles, particularly mitochondria, and their dynamic
behaviour of undergoing cycles of fission, fusion and transport during cell division, remains poorly understood. Recently, I identified
a novel regulatory mechanism upstream of the Mitochondrial Fission Factor (MFF) based on its phosphorylation by Protein Kinase D
(PKD), which occurs specifically during mitosis. MFF phosphorylation by PKD is directly coupled to fidelity of chromosome
segregation and protects cells from SAC adaptation. Cells with a defective PKD-MFF pathway are characterized by a highly fused
mitochondrial network, premature anaphase initiation, mitotic slippage, polyploidy and reduced long-term proliferative capacity. My
discovery has raised important questions and challenged our current knowledge of how signals linking mitotic surveillance
mechanisms to balanced mitochondrial function maintain genome fidelity.To gain further insights into the signaling networks that
couple mitochondrial division to the mitotic machinery of mammalian cells, I plan to develop a research plan that focuses on
identifying: (a) Signaling pathways that regulate mitochondrial fission/fusion factors specifically during mitosis with an emphasis on
phosphorylation and ubiquitylation, (b) How remodeling of the mitochondrial network can be spatiotemporally coordinated with
mitotic surveillance pathways and (c) How reorganization of the mitochondrial network synchronizes with the process of cytokinesis.
Characterization of novel targets that directly couple imbalanced mitochondrial dynamics to defective cell cycle checkpoints could in
the long-term improve our understanding of the pathophysiology of mitochondrial-related diseases and/or cancer.
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