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Spatio-temporal organization of traction stresses in migrating Amoeba

Proteus

Similar to Physarum polycephalum, Amoeba Proteus has been widely used as a model

organism of flow driven amoeboid locomotion [1, 2]. The length of Amoeba proteus

cells is a few hundred microns, which compares well with the length of the Physarum

fragments we used for this study. Additionally, both organisms have active endoplasmic

flows and undergo shape oscillations during locomotion [1, 3]. However, the dynamics

of their cell-substrate adhesions are remarkably different. Unlike Physarum fragments,

Amoeba Proteus forms localized stationary adhesion sites that can be clearly observed

in instantaneous traction stress maps (Figure 1a). The adhesion sites first appear in

the anterior region of the amoeba with the traction stress vector pointing backward

and remain at the same location while the cell body moves over them. During this

process, the traction stresses vectors gradually change direction from backward- to

forward-pointing, as the adhesion transitions from being a frontal adhesion to being

a rear adhesion. This spatio-temporal coordination of cell-substrate adhesions can be

appreciated in kymographs of longitudinal traction stresses (Figure 1b), and is similar

to that previously reported for smaller amoeboid cells such as Dictyostelium [4]. Our

findings are consistent with previous studies that showed Amoeba Proteus cells seem to

“walk” on the substrate and only adhere to it at discrete locations with small protrusions

called minipodia [1, 5].
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Figure 1: (a) Instantaneous traction stresses exerted on the substrate by a migrating

Amoeba Proteus. The arrows show the tractions stresses. The dashed line indicates the

position of a specific adhesion site. (b) Kymograph of longitudinal traction stress for

the same migrating Amoeba Proteus. The dashed line indicates the position of the same

adhesion site as in Figure 1a.
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