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Physics of phase separation inside biological cells

Prof. Dr. David Zwicker, Max Planck Institute for Dynamics and Self-Organization, Gottingen

Phase separation has emerged as an essential concept for the spatial organization
of biomolecules inside cells since it explains how spontaneously forming droplets
serve as membrane-less subcellular compartments. Yet, traditional theories of
phase separation cannot explain how cells control these droplets. The complex
intracellular environment poses at least three challenges: 1) How can droplets
form robustly amid thousands of different biomolecules? 2) How do droplets
interact with other cellular structures, notably the cytoskeleton? 3) How do active
processes affect droplets? Using examples of these three topics, | will demonstrate
in my talk how cells leverage physical principles to regulate the size, number, and
location of their droplets. Similar mechanisms may allow controlling droplets in
technical applications in the future.
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