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1.1 Global parameters of intracellular Adenovirus motion

To characterize the overall virus motion, the diffusion constants (D) and the
slopes of the moment scaling spectra (SMSS) are calculated for whole in-
dividual trajectories [1,2]. Our unbiased large-scale motion analysis of both
intracellular (semi-TIRFM mode) and cell surface (TIRFM mode) localized
Ad-atto565 particles shows no apparent trajectory clusters based on D and
SMSS (Suppl. Fig. 1). Trajectories from intracellular Ad-atto565 (N = 4388)
yield SMSS values between -0.14 and 0.84 (although theoretically impossible,
negative values occurred due to imaging noise). More than 94% of all tracks
have SMSS < 0.5, indicating that the trajectories of cytoplasmic Ad-atto565
are globally mostly sub-diffusive. The population mean values of SMSS and
D for virus particles in control cells are 0.16× 10−3 and 2.6× 10−3 µm2/s, re-
spectively, and 0.09 and 2.0× 10−3 µm2/s, respectively for virus particles in
nocodazole-treated cells lacking microtubules. Interestingly, the mean SMSS

value of receptor-bound Ad2 on the cell surface is 0.2, which is slightly higher
than the SMSS value of intracellular virus particles, although their mean D
was almost one order of magnitude lower than the intracellular D (D =
3.0× 10−4 µm2/s). This indicates that the motion on the plasma membrane is
less restricted than the motion in the cytoplasm, as the MSS slope is a suffi-
cient parameter for motion type characterization [1,2]. For comparison, ficoll
particles of the size of Ad2 (90 nm physical diameter of the capsid, 140 nm
estimated hydrated diameter) in aqueous medium have D values in the range
of 20µm2/s at 23 °C [3].

Trajectories of intracellular viruses with SMSS > 0.5 contain large amounts of
directed motion (Fig. 1D in the main document), trajectories with SMSS be-
tween 0.3 and 0.5 show confined motion that is often alternating with different
types of directed motion (Figs. 1A and B in the main document). Trajectories
with SMSS < 0.3 predominantly consist of confined motion. Treatment of the
Ad2-infected M21 cells with the microtubule inhibitor nocodazole reduces the
amount of trajectories with SMSS > 0.5 from 5.6% to 0.7%, indicating that
directed cytoplasmic motion depends on intact microtubules (Suppl. Fig. 1B).
This is consistent with the observation that nuclear transport of Ad2 is blocked
in the absence of microtubules [4]. In addition, nocodazole also appears to re-
duce the number of trajectories with 0.3 < SMSS < 0.5.
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Fig. 1. Global analysis of individual intracellular Ad2 trajectories by scatter plots of
the MSS slope SMSS versus the diffusion constant D in: (a) Untreated M21 human
melanoma cells and (b) 50µM nocodazole treated cells. A randomly selected 2399 of
the total 4388 trajectories of the control cells (no nocodazole) are plotted for direct
comparison with the 2399 Ad2 trajectories from nocodazole treated cells.
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