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Title: Protein binding to lipid droplets
Summary (half a page maximum) 
Lipids are source of body energy. Excess lipids, e.g. from food intake, are stored in 
triglyceride oils forming lipid droplets (LDs) in cells. Expert cells in lipid storage are 
adipocytes, which contain a big uniglobular LD. Such LD feature in adipocytes is crucial for 
health. A bad regulation of LDs size and number is linked to many lipid pathologies such as 
type II diabetes and lipodistrophy. The uniglobular LD shape arises from consecutive “slow 
coalescence” or ripening between multiple LDs (smaller LDs empty their content to bigger 
one, as in the figure (from Gong et al. 2012). A set of proteins form junctions between the 
LDs and facilitate their lipid content transfer. The transfer mechanism is still unknown. The 
difficulty to unveil the mechanism is due to the complexity of LDs environment and the large 
number of proteins present at their surface that are involved or not in the transfer. The aim of 
the project is to decipher in vitro and ex vivo the lipid transfer mechanism between LDs. 
We will form artificial sticky lipid droplets with proteins and study the lipid transfer kinetics. 
The influence of droplets surface chemistry on the transfer will be probed. Existing 
biophysical models will be adapted to determine the transfer mechanism. We will use LDs 
from cells and follow their lipid transfer kinetics to understand which of the model best 
describes the mechanism. The project will be developed in collaboration with the Institute of 
Metabolic Science of Cambridge. 
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