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The importance of Liquid-Liquid Phase Separation in vitro

phase separatlon LLPS at pH 7 in presence of 150 mM NaCl and Polyethylene glycol (PEG)

, =» Formation of labeled condensates visible with confocal microscopy
Phase separated MBP is

essential for a compact
myelin sheath and axonal
signal transport.

Damages can result

Cross-
section of
nerve cell

Multiple Sclerosis, hence /")

research on the phase
behaviour is crucial.

MBP connects
layers of myelin
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=» Size distribution in low um-range confirmed with SANS at KWS-3 3
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Droplet Growth Kinetics

MBP Structure

| D | | Immediate nucleation when LLPS conditions are set
R./Rs=1.1 =>» Partially unfolded structure in native

. . - Droplet size distribution constant after 1 minute
CD spectroscopy: Unfolding of a-helices upon PEG addition

o Assumption: Coalescence + Ostwald-Ripening
Fluorescence Emission Spectroscopy of Tryptophan AA:
Environmental polarity remains constant when PEG is added . 302
=2 Trp (orange) is located in an expanded domain in native " 5 " UGS T - -
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Outlook

Conclusions

Microfluidics of MBP under LLPS conditions
=» Confocal microscopy to follow size evolution

v MBP undergoes phase separation in vitro ?
=» Formation of um-sized droplets/condensates

v a-helical domains unfold upon addition of PEG ? Stopped-Flow tests for nucleation kinetics
v’ Tryptophan AA located in natively unfolded region > Light scattering + SANS with deuterated PEG
v' Droplet formation and growth within minutes ? LLPS in contact with biomimetic membranes

= Mechanisms: Coalescence + Ostwald Ripening =» Interactions with more physiological systems
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