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TITLE : ROLE OF LIPID DROPLETS IN PLANT VIRUS INFECTION 

CONTEXT: 

In eukaryotic cells, lipid droplets (LDs) are unique spherical organelles involved in energy production, 

membrane biogenesis and stress signaling purposes. Those dynamic organelles were recently shown 

to be high-jacked by animal viruses for their replication compartment formation through cellular 

endomembrane recruitment. Animal and plant viruses both share the capacity to induce the 

proliferation of host endomembranes for their replication, suggesting that plant viruses may also usurp 

LDs. However, no data are available concerning any putative involvement of LDs in the life cycle of 

plant viruses. Yet, the preliminary results we recently obtained indicate that the biogenesis of LDs is 

induced in leaves infected with some plant viruses and that these LDs are recruited at the virus 

replication compartments. Based on a partnership with high complementary skills in plant virology 

(Virology team, UMR BFP) and plant lipid droplets (LBM), the Master 2 internship aims at 

understanding the roles of leaf LDs in the infection cycle of a particular plant virus, responsible for 

serious diseases in important vegetable and fruit crops. 

OBJECTIVES : 

The following questions will be addressed in parallel: i) What is the impact of virus infection on LD 

morphology, distribution, and LD-related gene expression in plants? ii) Is virus infection altered in A. 

thaliana transgenic plants misexpressing genes involved in LD biogenesis? iii) How is the lipid 

composition of the plant modified during virus infection? 

METHODS : 

The distribution, the number and morphology of LDs in virus infected N. benthamiana cells will be 

followed by confocal microscopy and the transcription level of different candidate genes involved in 

LD biogenesis and in lipid metabolism will be followed by Quantitative-RT-PCR analysis. The behavior 

of Arabidopsis transgenic lines (misexpressing LD-related genes) towards the infection by virus, will be 

compared to that of wild-type plants. This will be performed both qualitatively (timing of symptoms 

appearance, DAS-ELISA) and quantitatively (viral Q-RT-PCR). Viral infection generally induces a 

reorganization of the lipid metabolism, allowing for the formation of both membranous replication 

complexes (constituted by polar phospholipids) and LDs (that store neutral lipids). By following the leaf 

polar and neutral lipid composition and content during viral infection we will gain insights in the 

kinetics of the mechanisms responsible for the reorganization of the lipid metabolism upon viral 

infection, but also in the nature of the lipids that accumulate in LDs. 

PREREQUISITES : Basic knowledge in cellular biology, molecular biology, plant pathology and 

biochemistry. 
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