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Abstract

Compartimentalization is of importance for our understanding of the emergence of life
on earth but also for the development and design of minimal cells and bioreactors. Here, we
introduce a model built from saturated long chain fatty acids and guanidium. This system,
caracterised by NMR and small angle neutron scattering, can form both membranous vesicles
and membrane-free coacervate-like droplets that results from clouding. Droplets can transit
toward vesicles by varying the pH (reversible) and upon addition of alkanol (irreversible).
We have first shown using organic colored dyes that droplet can sequester solutes depending
on their charge and lipophilicity. We also demonstrated (i) that Yellow Fluorescent Protein
(YFP) is sequestered specifically within droplets and (ii) that this protein is further recov-
ered within vesicles after transition occurs from droplets. So, these experiments allowed to
encapsulate biomolecules from an ” open ” membrane-free system (droplets), to a ” close ”
membranous system (vesicles). These systems should be of interest in fields of synthetic biol-
ogy to encapsulate biological material for design of bioreactors, and to build by a bottom-up
approach minimal cells.
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