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Table S1  The time required to acquire an image on K3 detector in SerialEM for a range of

exposure times per frame, number of frames and active or inactive CDS mode.

CDS Exp time per Number Exposure Total time
active frame (s) of frames time (s) (s)
yes 0.057 30 1.72 3.59
yes 0.057 59 3.38 5.59
yes 0.057 120 6.87 8.74
yes 0.1 30 3.00 4.86
yes 0.1995 30 5.99 7.86
no 0.0355 30 1.06 3.32
no 0.0355 60 2.12 4.70
no 0.0575 30 1.72 3.55
no 0.0575 59 3.38 5.20
no 0.0575 120 6.87 8.68

Table S2  Properties of datasets collected from individual positions of the 5x5 pattern and refined

independently from each other.
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Figure S1 Measurement of image shift induced drift. The traces are shown for images recorded

with per frame exposure of 0.057s and a total of 87 frames. The frame recording was initiated

immediately after completion of coma and astigmatism corrected beam-image shift from neutral

position to a position at indicated angle and amplitude of 10 um. The angle indicated on the panel is

measured relative to IS X deflector axis. The frames corresponding to early exposure are marked

with red circles.
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Figure S2 Amplitudes of beam-image shift induced coma before (a) and after (b) applying
correction. Amplitude of coma is shown as a function of image shift angle for equidistant image
shifts. (c) Liner fit of the coma amplitude induced along principal directions of the ellipse. The
amplitude of tilt for the linear fit has values of 0.19 mrad/um and 0.31 mrad/um for minor and

major ellipsoidal axis, respectively.
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Figure S3 Beam-image shift induced astigmatism before (a) and after (b) applying correction.

Amplitude of astigmatism is shown as a function of image shift angle for equidistant beam-image
shifts.
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Figure S4 Comparison of the properties of data recorded on the coma-free axis and with 7 um
beam-image shift and aberration correction. (a) Fourier Shell Correlations for masked densities, (b)
Rosenthal-Henderson B-factor plots. Densities of the reconstructions calculated from data recorded

on coma-free axis (c) and with 7 um beam-image shift (d).
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Figure S5 Measurement of beam-image shift induced drift with faster response time of

deflectors. The measurements were performed under conditions identical to those of Figure S1 but

using version of TEM Center 4.2.3 in which time required to change deflectors setting was reduced

to 0.6 s as compared to version 4.2.2 in which the process took 4 s and for which data are shown in

Figure S1.



