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Supplementary Figure S1 | Time courses of Cy3-nucleotide binding and manipulated rotation. (a-f)
Left and right panels show time courses during hydrolysis and synthesis rotation, respectively.

Nucleotide conditions and the rotary speed of magnetic field are indicated at the top. Red curves show



fluorescence intensity (grey curves) median-filtered over 8 frames. Pink horizontal lines, intensity levels

for the number of bound Cy3-nucleotide of 0, 1, and 2. Vertical lines mark the on or the off events. Blue
curves show bead rotation, cyan parts indicating the periods while a Cy3-nucleotide(s) was bound. Grey

horizontal lines are ATP-waiting angles separated by 120°. Insets, trace of the centroid of the bead

image; green, during free stepping in 60 nM unlabelled ATP; black, during forced rotation.
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Supplementary Figure S2 | Histograms of binding (8,,) and release (6,¢) angles for simple events.
(a-k) Nucleotide conditions and the numbers of molecules and rotations in parentheses are indicated at
the top. The histograms were compiled from the simple events (0—1—0) of Fig. 3, without taking into
account the site assignment. Short (0° < 10, — 6,1 < 120°) and long (120° < 16, — 6.l < 360°) bindings
are distinguished. The histograms indicate that the distributions of the off angles for short and long
bindings agree well, but the on angles do not match. Relative abundance of short and long binding events

may be best judged in these histograms.



