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Intracellular motion is an essential mechanism to ensure the function of biological cells. It is not only
important for the transport of stored molecules, e.g., lipids and enzymes, but can also be a decisive factor
for the development of diseases. This is particularly interesting in investigations of the highly motile
pathogenic amoeba Acanthamoeba castellanii (A. castellanii), which has a supercrowded intracellular
space. Using high-speed live cell imaging in combination with single-particle tracking analysis, we
have shown that the motion of endogenous intracellular particles in the size range from a few hundred
nanometers to several micrometers in A. castellanii is strongly superdiffusive and influenced by cell
locomotion, cytoskeletal elements, and myosin 1. We demonstrate that cell locomotion significantly
contributes to intracellular particle motion, but is clearly not the only origin of superdiffusivity. By
analyzing the contribution of microtubules, actin, and myosin Il motors we show that myosin Il is a
major driving force of intracellular motion in A. castellanii. The cytoplasm of A. castellanii is
supercrowded with intracellular vesicles and granules, such that significant intracellular motion can only
be achieved by actively driven motion, while purely thermally driven diffusion is negligible.
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