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Description of the project (aims, experimental techniques, recommended background): 
Microalgae encompass a great variety of organisms and raise increasing interest for the 
production of biomolecules of interest. In particular, the ability to accumulate oil-containing 
lipid droplets in response to abiotic stress, such as nitrogen starvation, is promising for biofuel 
production. In order to better understand lipid droplet biogenesis, we have identified an 
homolog of the Seipin protein, a major player of this process in many species (e.g. yeast, 
mammals, higher plants), in the model diatom Phaeodactylum tricornutum (Pt). We have 
shown so far that the overexpression of this protein leads to faster accumulation of lipid 
droplets, only in response to nitrogen starvation and we now want to better characterize its 
way of action by identifying its protein partners and how these interactions are modulated in 
response to nitrogen starvation. A first targeted approach will consist in testing/confirming (2-
hybrid, GST Pull-down and co-immuno-precipitation (coIP) experiments) the physical 
interactions between PtSeipin and candidate partners of interest, identified either by 
sequence homology or after a 2-hybrid screen. In a second part, we will compare the Seipin 
interactions in normal conditions vs nitrogen starvation. For this, coIPs of Seipin extracted 
from microalgae in the 2 conditions will be compared by proteomics approaches. For the 
applicant, interest in plant biology and/or biochemistry is recommended. 
 
Justification that the internship’s subject fits with the general theme of GRAL:  
The present proposal aims at understanding how interactions of Seipin, a major actor of lipid 
droplets formation, with other protein partners can change in response to an environmental 
stress and modulate its action, by integrating data from multiple scales (from protein to cell).  
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