Fig. S1. Length of stops observed in wild-type (ncell = 41, nstop= 376, 0.83 µm bead) versus the acceleration or deceleration time associated with each stop (as defined in Methods). No correlation is apparent. Inset, expansion of first 1.5 s. The sharp cut-off at ~8 ms might be representative of the hook-bead characteristic response time.
Fig. S2. Interval distributions for the CCW and stopped states of the 0.15-0.25 stop bias bin (the most populous). Both sets are exponentially distributed with mean interval lengths of 1.36±0.40 s-1 and 0.35±0.10 s-1 respectively (errors are 95 % confidence intervals), demonstrating the Markovian nature of the chemotactic response. Lines are exponential maximum likelihood estimate fits to the experimental data.  
Fig. S3. Examples of speed-time traces with transient changes in speed. Speed was obtained by BFP interferometry (0.83 µm bead, 632 nm laser, 10 kHz sampling rate) using the power spectra of the combined x and y signals. The black dots in the histograms represent peaks picked out by a LabView (National Instruments) peak-finding algorithm. The difference between the levels is approximately 10 Hz indicating approximately 10 torque-generating units per motor (given that the mean speed for 0.83 µm beads is 98.6 Hz).
Fig. S4. An angle-time trace of a tethered cell rebound. The cell body was attempted to move with the trap in increments of 45˚ (Tmax = 0.5 x Tstall).  The trap moved 135˚ while the cell body moved ~100˚ and rebounded. Thus the optical trap wound up the tether and was able to partially move the rotor out of its original lock position. The cell body rebound corresponds to relaxation of the tether and was fitted with an exponential Ae(t/τ) + C where τ = 0.1±0.01 s (red line).
