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Summary 

 
Lipid transfer proteins acting at membrane contact sites (MCS) between membrane-bound organelles 
combine domains for membrane tethering and domains for lipid extraction. This division of labor allows 
LTPs to act as bridge-and-shuttle, bridging two organelles at an inter-distance of a few tens of 
nanometers and exchanging lipids between the gathered membranes.  
We recently noticed that Oxysterol Binding Protein (OSBP) as well as many proteins of the same family 
contain a long (≈ 100 amino acids) N-terminal extension (N-ter) of low amino-acid complexity. Using in 
vitro and cellular assays, we showed that this region plays a critical role in OSBP dynamics at MCS. 
Specifically, our biochemical and cellular observations suggest a model in which the N-ter acts as an 
entropic tail that prevents OSBP and similar proteins from being too concentrated at MCS, thereby 
favoring their lateral movements within the crowded and narrow environment of MCS. 
 

 

Scheme of a membrane contact site for 
cholesterol transport formed by OSBP (blue), 
VAP-A (green) and Arf (grey). Using a 
chemical biology approach, we will test the 
involvement of the intrinsically disordered 
region (red shaded region) in OSBP 
dynamics. 

 
 

The aim of this proposal is to test the entropic chain model through a synthetic biology approach. The 
abundance (> 70%) of Gly, Ala and Pro residues in OSBP N-ter makes this region intrinsically 
unstructured. We will replace the N-ter by a polyethylene glycol (PEG) chain of defined length using a 
click-chemistry approach. Expression plasmids of the tethering region of OSBP (PH-FFAT) will be 
modified to incorporate a N-terminal pyrrolysine analogue (N3-Lys). This unnatural amino-acid will react 
with an Alkyne PEG chain. Owing to their high flexibility and solubility, PEG chains should impart 
hydrodynamic properties to OSBP similar to authentic N-ter. Increasing the size of the PEG chain will 
allow us to quantitatively assess the impact of the chain length on the hydrodynamic and diffusion 
properties of the protein. PEG-OSBP constructs will be tested using the following approaches: (1) size-
exclusion chromatography to determine their hydrodynamic volume; (2) liposome reconstitution 
approaches to assess their membrane tethering activity; (3) FRAP experiments in vivo and in vitro to 
test their velocity in reconstituted or natural MCS. This project should help defining the function of 
intrinsically disordered sequences in proteins acting at MCS.  
The two master students would mutually benefit from this inter-disciplinary project that aims at 
deciphering how a pure physicochemical principle – disorder – is used in a cellular context.  
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