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Figure S1. First step of background correction. (a) Single frame without any fluorescence signal.
The spatial dependency of the background can be sensed. The elevated signal within the white box
stems from an under-suppressed reflection from the activation laser. All data within the box have
been discarded during the first step of background determination. (b, c) Fit of the two dimensional
polynomial of third degree, P.(x,y). The fit is shown for different slices through the field of view
(y = 150, 200).
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Figure S2. Second step of background correction. The histogram shows the frequency of occur-
rence of different photon numbers within the P;(x, y)-corrected fluorescence trace (Y';) for one eval-
uation region. The additional correction factor p and its standard deviation s are determined by
fitting a Gaussian (red) to the noise mode. The inlaid picture shows Y’,.
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Figure S3. Histogram of the time spent in one of the dark states for single Alexa Fluor 647 molecules
attached to DNA origami structures. Fits of single (black), double (red) and triple (green, dashed)
exponential decays to the data are also shown. The double exponential decay describes the observed
times adequately. The triple exponential decay gives very similar results.
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Figure S4. Histogram of excess relative variances calculated from background-corrected fluores-
cence traces of single Alexa 647 molecules attached to a DNA origami structure. The Gaussian fit
(red) to the histogram is centered at x =~ 0.097.
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Figure S5. Average (a) and variance (b) of 255 background-corrected time traces of single Alexa 647
molecules attached to a DNA origami structure (blue). The red lines in (a) and (b) show the fit of the
HTMM and the theoretical variance, respectively. The data are the same as in Figure 1c,d in the
main text, but are shown here over a 10x larger time range in order to better visualize the quality of
the fit on longer time scales. The inset shows the same data range as in Figure ¢,d in the main text.
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Figure S6. Determination of ¥; and Yy, for the simplified estimator from a fluorescence trace
Y;. (a) ¥, is given by the first value of Y, (green star). (b) ¥ can be determined by calculating
the mean of all values above the threshold (black cross). Due to the definition of E(Y) the first data
point of each burst (red) has to be discarded. To ensure that the bursts originate from single molecule
events, only frames with t > 2000 were considered.



