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Research Proposal Abstract :  

 

The dogma that apoptosis is the sole form of cell death involved in eliminating supernumerary cells 

during development and pathology has been challenged by the discovery that necrotic cell death, 

previously considered accidental, can also be genetically controlled. It is now widely accepted that 

programmed necrosis plays a role in regulating cell homeostasis during differentiation. For instance, 

programmed necrosis is involved in the elimination of germ cells during Drosophila spermatogenesis 

(Napoletano, 2017). To study the kinetics of programmed necrosis, we identified novel testes-specific 

markers, including the release of nuclear proteins and lipid droplet (LD) accumulation in dying germ 

cells. We observed a significant accumulation of LDs in necrotic germ cells at the apical tip of the 

Drosophila testis, which may result from altered LD turnover during necrosis. LDs are dynamic and 

universal fat storage organelles conserved from yeast to human cells. LDs are composed of a neutral 

lipid core, surrounded by a phospholipid monolayer associated with a LD proteome. The homeostasis 

of LDs depends on the equilibrium between the mechanisms of lipid biogenesis and lipolysis, the 

latter being controlled by lipases (Figure). An increase in TG biogenesis or an inhibition of lipases 

can lead to the accumulation of LDs. In this thesis project, the candidate will determine in both 

Drosophila and human cultured cells: 1-if LD labelling is a cellular signature and even a biomarker 

of regulated necrosis. 2- the role of LDs in the execution of cell death. And 3- a direct regulation of 

lipid metabolism by the cell death machinery. 
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Type of PhD : 

 
1.Full PhD 

 

• Joint PhD/cotutelle (leading to a double diploma) :                     NO 

• Regular PhD (leading to a single French diploma) :                  YES  

 

2. Visiting PhD (for students enrolled at a Chinese institution who will be invited to a French institution to carry out a 

mobility period) :  NO 

 

Figure: Lipid droplet turnover mediates cellular protection against lipotoxicity and ROS. A Schematic of biogenesis 
and degradation of TAG-containing LDs is shown. At the ER, DGAT1 (midway in flies) enzymes convert DAG into 
TAG, allowing LD biogenesis. This is followed by TAG degradation by the lipase ATGL (Brummer in flies), providing 
unsaturated and saturated FAs, which can enter the mitochondria. CPT1-mediates the conversion FAs into acyl 
carnitine for fatty acid oxidation (FAO) to produce ATP via the TCA cycle and oxidative phosphorylation (OXPHOS). 
By promoting FA storage, lipid droplet biogenesis inhibits lipotoxicity and protects lipid from ROS-mediated 
peroxidation. Adapted from Islimye, Girard and Gould. Front Cell Dev Biol 2022. Biorender was used to create this 
schematic.  


