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Abstract:
My thesis deals with di�erent aspects of cell movement, focusing on two topics: Actin-
dependent single cell movement and the collective moving behavior of myxobacteria. This
talk is devoted to the �rst topic, actin-dependent cell movement, in particular it is con-
cerned with cells that crawl with the aid of a lamellipodium. This sheet-like structure
consists of a network of actin �laments together with several accessory proteins. The basis
of the works of this thesis with regards to this topic is the Filament Based Lamellipodium
Model (FBLM). We made several modeling additions, for example detailed models de-
scribing the �lament number and length regulation or adding a description of myosin. I
will demonstrate that with these extensions the model is able to simulate the chemotatic
behavior of cells, or the bistability of lamellipodial fragments; the latter we prove also
mathematically. We also mathematically analyze a decoupled version of the �lament num-
ber dynamics at the leading edge, proving the existence and uniqueness of stationary
solutions and convergence to them.
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