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Oscillatory dynamics in cellular and plasmodial slime molds

On a single cell level, oscillations are representations of the cells dynamic properties. Recently,
we have investigated the oscillatory dynamics of the eukaryotic actin cytoskeleton in the cellular
slime mold Dictyostelium discoideum. We systematically explored the response of the actin
cytoskeleton to different external stimulations. The results revealed that the actin cytoskeleton
and its guiding chemotactic machinery in Dictyostelium discoideum operate in the vicinity of an
oscillatory instability. The research was subsequently extended to different cytoskeletal proteins,
to investigate the intrinsic timescales of the system.

Contrary to cellular slime molds, syncytial or plasmodial slime molds grow as a large single cell,
which relies on pulsatile contractions to distribute for instance food particles or chemical
messengers. Its most prominent member Physarum polycephalum has emerged as a model
organism to study network topology, biological fluid dynamics and foraging behavior. In this talk,
| will present a first analysis of tube oscillations in related plasmodial slime molds of the
Myxogastria and compare them to Physarum polycephalum. | will add notes on the applicability
of these plasmodial slime molds as specimens, regarding biophysical questions and
experiments.
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