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Research 
We model the mechanisms of shaping and remodeling 
of intracellular membranes by specialized proteins that 
includes generation of large membrane curvatures, 
membrane fission and fusion. Our goal is to reveal 
the common mechanistic themes in the function 
of membrane shaping proteins acting in different 
intracellular systems. In this way, we hope to be able 
to understand whether every stage of membrane 

shaping needs a special protein or the same protein 
machinery can enable both membrane curvature 
generation and fission and/or fusion. Specifically, 
we model the action of BAR domain proteins, Epsins 
and Dynamins in endocytosis, Reticulons and their 
partners in shaping the Endoplasmaic Reticulum, and 
ESCRT-III complexes in fission of cytokinetic tubes. 

We model the mechanisms underlying the dynamic 
organization of the actin cytoskeleton and the system 
of cell adhesion in polarizing and moving cells. Our 
major goal is to understand the mechanosensitivity 
of the cytoskeletal systems and its role in the system 
temporal rearrangements and steady-state structures. 

Computational results for membrane curvature generation by amphipathic N-terminal helices 
of N-BAR domains, ENTH domains and small G-proteins. 

Computational modeling of lamellipodium boundary formation resulting from actin-focal adhesion 
interaction (left), the phenomenon observed in moving fibroblasts (right, courtesy of A. Verkhovsky).
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