
 

 

 

 

 

 

“Two lipoproteins and one receptor mediate lipid uptake in Drosophila 

cells” 
Summary:  

 

We use Drosophila as a model system to study the interplay between neutral lipids 

metabolism and development. Our studies are part of a broader field that uses simple, 

genetically tractable animal models to explore the integration of nutrient status and energy 

metabolism with developmental and physiological processes such as organismal growth, 

maturation and fertility. Our recent work has revolved around the study of two genes with 

homology to mammalian Low Density Lipoprotein Receptor (LDLR), the lipophorin 

receptor 1 (lpr1) and lpr2. They are required in imaginal discs and ovaries to acquire 

neutral lipids from circulating lipoproteins, named lipophorins in insects, which shuttle 

both dietary and endogenously synthesized lipids through the body. One of our main 

projects is to unravel the molecular mechanisms involved in the uptake of neutral lipids by 

cells, including the identification of novel proteins and their interactions with the 

lipophorin receptors. In particular, we are interested in the tissue-specific lipid uptake and 

its effect on energy partitioning between tissues that store energy and tissues that use it. 

Each lipophorin receptor gene gives rise to multiple isoforms with different functional 

properties and different expression patterns. A subset of isoforms contains an atypically 

large signal peptide that impacts on protein subcellular localization. Nutrients and energy 

metabolism have a strong influence on fertility. In this direction, we found that a tissue 

particularly sensitive to altered lipoprotein metabolism is the Drosophila ovary. Low levels 

of lipophorin or of Lipid Transfer Particle (LTP), a second circulating lipoprotein with 

mostly catalytic roles, induce a blockage in oogenesis progression and the resorption of 

most cysts. We analyze lipoprotein metabolism and oogenesis. 
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