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Project summary: 
Membrane biogenesis involves a massive exchange of lipids between organelles. Lipids can be transported 
between cell compartments by vesicular or non-vesicular routes, the latter is thought to occur between 
virtually all organelles. This pathway involves the direct exchange of lipids between two membranes that are 
closely apposed at a distance below 30nm and is mediated by Lipid Transfer Proteins (LTPs) that are soluble 
proteins bearing a hydrophobic cavity accommodating one or several lipid molecules. VPS13 are LTPs forming 
hydrophobic channels between membranes and they appear to be key players in membrane biogenesis in 
yeast and mammals.  
The model plant Arabidopsis thaliana has four VPS13 proteins but their structure and function are poorly 
characterized. The lab recently started the study of AtVPS13M1, a 4200 amino acids long VPS13, and 
demonstrated 1) that the protein is able to bind lipids and to transport them between membranes and 2) that 
AtVPS13M1 is involved in membrane lipid remodeling occurring in response to phosphate starvation. Structural 
predictions showed that AtVPS13M1 forms a 22 nm-long tunnel with a hydrophobic concave surface decorated 
with several domains. The goal of the project is to optimize an AtVPS13M1 purification protocol in order to study 
its 3D structure by cryo-electron microscopy (cryo-EM) and single particle analysis. More specifically, the 
purification of the AtVPS13M1(1-800) fragment from insect cells has already been set up in the lab; this 
internship aims to optimize the current protocol (buffers, detergents, lipids, …) and also to clone and test 
different fragment sizes. Homogeneity and oligomerization states of the purified fragments will be 
characterized by mass photometry and negative staining before going to cryo-EM with the most promising 
samples. Overall, the project will increase our knowledge about the structural organization of plant VPS13 and 
how they interact with lipid molecules. 
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