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Short description of possible research topics for a PhD: 
 
It remains unknown how biological building blocks can polymerize and self-organize 
into compartmentalized reaction networks capable of evolution, thus making the 
bridge between physico-chemistry and biology. Solving this problem requires 
considering the self-assembly of such molecules into phases typical of soft-matter, such 
as liquid crystals and coacervates1,2. Indeed, these phases have been shown to template 
polymerization3 and allow evolution through compartmentalization4,5.  
We will set-up an experiment to test for the 
emergence, assembly and evolution of life’s 
biopolymers and cellular structures in 
complex mixtures of biomolecular building 
blocks (RNA, peptides, lipids) submitted to 
cyclical variations of different physico-
chemical conditions (concentration, 
temperature, pH, ionic strength and valence). 
To achieve this goal, this project exploits 
cutting-edge optical microscopy techniques 
coupled to innovative microfluidic platforms 
allowing the high throughput screening of 
reaction conditions in parallel. 
 
Required background of the student:  
Supramolecular chemistry or Biochemistry or Soft-Matter Physics or Biophysics 
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