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Liquid-liquid phase separation A universal phenomenon

Schematic representation of a bulk experimental methodology (i) Coacervates are formed by mixing oppositely charged polyelectrolytes.

(ii-iii) A molecule of interest is added, and the mixture is centrifuged. Quantification in the dilute aqueous phase (iv) and in the dense coacervate phase (v)
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Chemical determinants of phase separation  Immediately after mixing the proteins self-assemble into a large number of small entities.

 Some of which form clusters of irregular shape (aggregation of small entities is faster than self organisation of the cluster ) (A)

 The clusters self-organize into larger entities with more regular shape (BE).

 As the number of entities is reduced, the collision and fusion steps are casual.

 It seems that the coacervates densify with time (F).

Heteroprotein complex coacervation : In between

Early observations under confocal microscopy p. 17 

  (i) If a very strong attraction  precipitates (ii) If too weak interactions  no phaseseparation (iii) Optimal strength of the interactions  Coacervates (iv) If multiple polyelectrolyte species, possible to form multiphasic coacervates The strength of electrostatic interactions govern whether coacervates can be formed or not p. 11 Schematic phase diagram of coexisting phases for associative phase separation and schematic associative phase separation Chemical determinants of phase separation: phase diagram p. 12 Multicomponent, multiphase droplets:  Surface tension  Macromolecular density between mixed polymers,  Sensitivity to salt ions Control formation of multiphase liquid droplets ….



  HeteroproteinInternal dynamic of heteroprotein coacervation: exchange between dilute and dense phase . 1. α-LA + LYS-FITC; 2. addition of of LYS-RBITC. Evolution from 0 to 75 min Heteroprotein complex coacervation : Dynamic process between dilute and dense phase 2 µm … Similar of what happens in mono-protein LLPS system: the case of g -gliadin p. 19 Heteroprotein complex coacervation : properties of dense phase  Highly hydrated, viscoelastic network (see R. Hachfi Soussi talk)  Bicontinuous phase with some water riche phase in co-existence with material rich phase  Evidences from FRAP, 1 H NMR and simulation  Heterogeneity: coexistence of dynamic different species Change in the proportion of these structures could explain the variation of the β-LG/LF molar ratio in the coacervate phase isoforms B and A (with one more negative charge)Heteroprotein complex coacervation : Specificity over other macromolecular systems (1. surface charge)LYS and NAP with similar charge but: Homogeneous charge distribution for LYS, relatively patchy charge distribution for NAP.