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Supporting Figures
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Figure S1: Superposition of images recorded during 1 s of M. gryphiswaldense swimming along the
bottom of the observation chamber. Each line represents a single cell. The dots are non-motile cells.
The horizontal and vertical magnetic field are 1.4 mT and 0.86 mT, respectively.
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Figure S2: Trajectories of individual cells swimming in the indicated (arrow) direction in a
horizontal field of B, = —1.5 mT recorded under conditions summarized in Table S1. The color code
corresponds to the absolute swimming speed. The dashed lines show the calculated trajectories
with the best-fit parameters summarized in Table S1. Trajectory a) shows a cell swimming SSfast,
then reversing to NSslov for a short stretch (see inset) before swimming again SSfast. Note, that the
averaging over 0.2 s to calculate the absolute swimming speed leads to the impression that the cell
slows down before switching to the slower swimming speed. Trajectory b) shows a cell swimming
SSfast, Trajectory c) shows a cell swimming NSslow, Trajectory d) shows a cell swimming SSfast, then
switching briefly to SSslow that leads to an almost straight trajectory (see inset), then reversing to
NSslow to swim back to the first mode switching point and reversing again to continue a looped
trajectory in SSfast mode. Note that the sense of the curvatures of all the trajectories correspond to
what Fig. 3 shows for straight swimmers.

z position B, [mT] p w[l/s] v [um/s]

Track a)  bottom 14 0.60 -7.1 53
Track b) top -14 -0.57 6.6 49
Track c) bottom -1.8 0.60 3.2 21
Track d) top -1.4 -0.65 51 40

Table S1: Recording parameters and best fit parameters for tracks shown in Fig. S2



