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1 IMOD Reconstruction of Synthetic Dataset

Figure 1 shows results for the comparison between FLARA and IMOD [3] in terms of reconstruction quality
and shift computation. The reconstruction in IMOD was done using the simultaneous iterative reconstruction
technique (SIRT) based on aligned projection data using cross-correlation, where the estimated shifts were
extracted from a log file provided by the program. Comparing both shift components and their accompanying
absolute error for FLARA and IMOD it can clearly be seen that a systematic error is present in the shift
computation for the first component f0 with IMOD, which can also be observed for the tomopy reconstruction
in the manuscript. On the other hand, the second component f1 exhibits an offset for all angles in the absolute
error, which has also been observed with the tomopy [2] algorithm. This can be attributed to the fact that it
is not possible to obtain the exact position of the imaged object, and a the resulting error will be visible as a
constant offset and an additional systematic error related to geometric circumstances, depending on how the
object is tilted.

The reconstruction quality in terms of PSNR and visual inspection for IMOD is not competitive when
compared to FLARA. This is primarily due to the additional regularizer used with FLARA, which enforces
piecewise constant regions.

2 STEM Overview

Figure 2 shows a schematic of a STEM acquisition of an adjacent slice to the NOD sample, which provides a
good overview on a larger area of the islet embedded in the exocrine pancreas. This imaging modality enables
continuous zooming into the islet and guarantees us that the selected section imaged with electron tomography
contains areas of interest with regards to cellular interactions within the beta cells, which are shown in the
second column of Figure 2.
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Fig. 1. Reconstruction and shift computation for a synthetic phantom. The top row shows the groundtruth
(a), a SIRT reconstruction with IMOD with a PSNR of 21.24 dB (b), and the FLARA reconstruction with a
PSNR of 29.2 dB (c). The bottom row shows true and computed shifts for both horizontal (f0) and vertical
(f1) shift components from FLARA and IMOD together with their respective absolute difference (d)

3 Systematic Error in the Shift Computation

In Figure 3 results from the joint alignment and reconstruction algorithm provided by the tomopy toolbox [1]
for rotated input data are depicted.

As presented in the manuscript and in the supplementary in Figure 1, there is a systematic error in the
first shift component f0 (horizontal when looking at the plane of the central reconstruction slice) due to the
tilting. A small error in the shift estimation might geometrically accumulate for an alignment procedure based
on cross-correlation due to tilting.
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Fig. 2. Overview of a pancreatic islet visualized with STEM (left) providing an overview on a larger area of
the islet within an adjacent slice. This enables us to locate our selected area (yellow rectangle) used for electron
tomography within the STEM overview, indicating the presence of a vessel nearby the immune cell. The right
column on top shows a TEM micrograph of a larger area of the beta cell and the selected area (blue rectangle)
used for the tilt series that allows for a more detailed phenotypical characterization of the interaction between
the immune cell and the beta cell. On the bottom of the right column, the central virtual slice of the NOD
reconstruction is shown. Scale bar is 10 µm (left) and 2 µm (right top and bottom)

(a) rotated groundtruth volume (b) tomopy reconstruction,
PSNR=19.08dB

(c) computed shifts fi0 (left) and fi1 (right) with absolute difference to true shift

Fig. 3. Reconstruction (top) and shift computation (bottom) for rotated data using tomopy
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