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Hydrophobins are amphiphilic proteins which for instance assemble at the interface
between aquas phase and hydrophobic phase, e.g. at the air-water interface. We
investigate the dynamics of interfacial self-assembly of wild-type hydrophobins HFBI and
HFBII both experimentally and theoretically. Experimentally, the kinetics were
measured by monitoring the accumulated mass at the interface via non-destructive
ellipsometry measurements. The measured kinetics for wild-type HFBI and HFBII
showed not the expected typical Langmuir-type behavior but linear kinetics for a
monolayer formation. In order to clarify the underlying microscopic mechanism, we
introduce a stochastic model. The model includes electrostatics and van der waals
interactions. Also the model includes microscopic movements in the air-water interface
and in the solution. In our model, proteins are accumulated in the interface via two-step
adsorption, i) pre-adsorption, in which proteins adsorb from the solution to the
subsurface and ii) final adsorption from subsurface to the interface. We showed that the
experimental kinetics can be reproduced if the pre-adsorption is sufficiently low enough
compare to the diffusion.
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