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Fig. S1. Selected area electron diffraction pattern of a membrane of λ-DNA stretched over a hole of the support film. The bar corresponds to 1 nm−1. The arc
at (0.32 nm)−1 indicates a slightly smaller base pair distance than observed with cryo-electron microscopy for vitrified B-DNA (1), which is consistent with a low
level of hydration of the specimen (2). (Inset) Superposition of shadow images recorded with and without the selected area electron diffraction aperture.
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Fig. S2. Calibration experiments for thermal and radiation effects. A series of images of the structure in (A) was recorded in the stroboscopic acquisition
mode, but without laser excitation. (Scale bar, 300 nm.) The displacement of different strands along the directions indicated by arrows (a–e) is measured for
each frame, as shown in (B) for filaments (a) and (e). Although the black curves were recorded under typical experimental conditions, the red curves were
obtained with less than half the electron beam intensity but twice the acquisition time. As a measure of the variation of the position of the filaments (a–e),
Table S1 lists the SDs of their displacement σ and σ50% for the full and reduced (50%) electron beam intensity, respectively. Filaments (d) and (e), which are
unable to move, serve as a reference. Their corresponding SDs contain contributions from the imperfect alignment of the individual frames and the error of the
determined filament position. The slightly inferior contrast of the images recorded with reduced beam intensity leads to slightly larger SDs of σ50%. For fil-
aments (a–c), which are free to move, the SDs are significantly larger. The values of σ and σ50% are similar, suggesting that the pulsed electron beam does not
significantly affect the amplitude of the observed drift motion. It appears that this movement is caused rather by thermal fluctuations. Table S1 also lists the
SDs of the differences of displacement between successive frames σ(Δ) and σ50%(Δ). For filament (a), values indicate that higher beam currents lead to a larger
shot-to-shot movement. It should be noted that the maximum displacement of the single filament in Fig. 2B of about ±10 nm is larger than that of the fil-
aments in Fig. S2 (about ±2 nm). This is most likely because of the higher stiffness of the structure investigated here, whereas the flexible, slender filaments
of the structure in Fig. 1B showed large-amplitude oscillations after laser excitation, but also larger drift motion.
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Movie S1. Movie showing a tilt series of the DNA nanostructure of Fig. 1.

Movie S1

Table S1. Characterization of the observed drift motion of DNA filaments

σ σ50% σ(Δ) σ50%(Δ)

a 0.75 ± 0.05 0.74 ± 0.05 0.57 ± 0.04 0.33 ± 0.02
b 0.69 ± 0.05 0.52 ± 0.04 0.33 ± 0.02 0.27 ± 0.02
c 0.29 ± 0.02 0.29 ± 0.02 0.24 ± 0.02 0.23 ± 0.02
d 0.20 ± 0.01 0.23 ± 0.02 0.29 ± 0.01 0.22 ± 0.02
e 0.19 ± 0.01 0.23 ± 0.02 0.19 ± 0.01 0.26 ± 0.02

SDs σ and σ50% in nanometers of the displacement of filaments (a–e) in Fig. S2 for full and reduced beam
intensity, respectively, and SDs of the differences of displacement in nanometers between successive frames σ(Δ)
and σ50%(Δ).
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Movie S2. Movie of the dynamics of the DNA nanostructure of Fig. 1. The entire movie covers about 2.5 μs. Up to about 1.7 μs, the time delay between
successive frames is 10 ns, and 20 ns after that time.

Movie S2

Movie S3. Movie of the dynamics of the DNA nanostructure of Fig. 4B. The time delay between successive frames is 10 ns. The entire movie covers about
500 ns.

Movie S3
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