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Theoretical Modeling of Soft Biophysical Interfaces 

The cell cytosol is a complex environment containing numerous proteins, ions, and 
nucleic acids. The cell must segregate these components spatially to prevent 
uncontrolled and harmful interference. The formation of cellular compartments 
enables the cell to create distinct biochemical environments, which perform different 
biophysical and biochemical tasks. A detailed understanding of the 
compartmentalization of the cytosol is, therefore, essential for understanding living 
organisms at the cellular level. 
In this talk, I focus on the interplay between proteins and lipid membranes, elucidating 
their reciprocal influence on cellular organization. I discuss how proteins shape lipid 
membranes, exploring the intricate mechanisms through which proteins remodel 
membrane-bound compartments. As a complementary mechanism, membranes 
impact the shape and distribution of liquid droplet-like protein-containing coacervates. 
In the second part of the talk, I explore how non-equilibrium binding processes alter 
the wetting behavior between membranes and coacervates. 

Understanding compartmentalization at the mesoscopic level is key to unraveling the 
fundamental principles governing cellular organization. Moreover, developing 
theoretical models to describe these processes offers insights into the dynamic 
regulation of cellular interfaces, paving the way for advancements in our understanding 
of biological functionality. 

 

 

 


