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Titre du projet : Deciphering the mechanisms regulating nuclear envelope remodeling during cell division and 
development 
 

Résumé du Projet de Stage 
This project aims to understand how the cell cycle machinery orchestrates nuclear envelope remodeling (nuclear 
envelope breakdown and reformation) and how this remodeling impacts chromosome segregation and cell 
division in a developmental context. 
The early C. elegans embryo provides a unique and powerful model for studying nuclear envelope dynamics during 
cell division and development with exquisite spatial and temporal resolution. In the C. elegans zygote, the maternal 
and paternal genomes are initially located in separate pronuclei, surrounded by a nuclear envelope. After pronuclei 
meeting and juxtaposition, coordinated disassembly of the pronuclei envelopes promotes the mingling of the 
parental chromosomes on the metaphase plate. In particular, the formation of a membrane scission event between 
the pronuclei is required for the parental chromosomes to mingle on the metaphase plate and be unified after 
mitosis. All these events require extensive membrane remodeling orchestrated by the cell cycle machinery, 
particularly the Polo-like kinase PLK-1 (Martino et al., 2017).  
In this context, the main objective will be to dissect how the nuclear envelope is remodeled to allow the unification 
of the parental genomes after the first mitosis. Specifically, the master student will dissect the molecular 
mechanisms orchestrating nuclear envelope disassembly by dissecting the role of the mitotic Polo-like kinase PLK-
1 in this process using various approaches. We previously reported that PLK-1 is dynamically recruited to the 
nuclear envelope in prophase (Martino et al., 2017)to trigger lamina depolymerization ￼, disassembly of nuclear 
pore complexes (Nkombo Nkoula et al., 2023), and possibly regulating other substrates at the NE. Indeed, we have 
identified novel potential PLK-1 targets at the NE using innovative phosphoproteomic approaches (Velez-Aguilera 
et al., 2024) that we will characterize. 
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