
 

 
 

Can liquid crystals drive the assembly of the Golgi 
Apparatus? 

 
 
  

1. Presentation and description of the project 
The Golgi Apparatus is made of stacked deflated compartments, the cisternae, that need to 
be precisely ordered for a correct maturation of the proteins. During mitosis this structure is 
completely dissolved as tiny particles in the cytosol. These particles spontaneously 
reassemble to reform a functional Golgi apparatus in each daughter cell. Our recent results 
suggest that the disassembly/reassembly cycle is driven by proteins that coat the Golgi 
apparatus: the Golgins. These proteins are able to self-organize and form condensates that 
behave like liquid crystals. The goal of this rotation is to reconstitute these liquid crystals on 
substrates: giant unilamellar vesicles and oil droplets. This is the first step towards a 
thorough investigation of the interactions of these liquid crystals that would be done in the 
follow-up PhD (funding already secured). 
 
2. Techniques / methods used 
The observations will be performed on a confocal microscope. Giant Unilamellar Vesicles 
and oil droplets will be micromanipulated with micropipettes. The mobility of the proteins will 
be characterized by fluorescence recovery after photobleaching. The compressibility of the 
condensate will be analyzed by image processing and the protein concentration established 
by fluorescence.  
 
3. Expected results 
Protein condensates in 2D is a new notion that requires rigorous characterization. Notably, 
the liquid nature (fluidity and incompressibility) needs to be demonstrated. We expected that, 
depending on the Golgin of interest, liquid crystal condensates will form on the substrate at 
critical concentration. Following this, the phase diagram of several Golgins will be described 
during this rotation.  
  
4. Skills 
Experience in confocal microscopy would be helpful but is not a requirement. English is 
required because there will be frequent interactions with our American and Spanish 
collaborators. 
 
5. References and contact 
More details and references will be provided to interested students, please contact Frédéric 
Pincet at the address indicated below. 
Funding for a follow-up PhD is secured. 
 
Contact : 
Frédéric Pincet 
Laboratoire de Physique de l’ENS, Paris 
E-mail: Frederic.pincet@ens.fr 


