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Electron Tomography is an emerging imaging technique that allows the visualization of biological
macromolecules in situ. A typical image processing pipeline includes aligning the movies (if acquired in
this modality), alignment of the tilt series, CTF determination, 3D reconstruction with CTF correction,
and the identification of the macromolecules of interest (subtomograms), subtomogram alignment, and
classification. Different software packages address the different steps (Xmipp, MotionCorr2, CTFFind,
NovaCTF, IMOD, Eman, Dynamo, Pyseg, Relion). We have integrated all these packages and some useful
housekeeping tools within Scipion to become interoperable, and the whole workflow is traceable and
reproducible. In this work, we present the tools available in Scipion for Electron Tomography.

Scipion is a workflow engine specially designed for the execution of image processing workflows in Cryo-
Electron Microscopy. It is well-known in Single Particle Analysis [1], where it integrates more than 30
different packages and over 300 protocols. Scipion has been recently expanded to include atomic modeling
of the reconstructed maps [2]. Now, we have extended Scipion to cover workflows in Electron
Tomography. The included software goes through the whole image processing pipeline from the acquired
movies to the electron tomogram, particle identification, and subtomogram averaging. One of the most
interesting features of Scipion is the possibility of designing protocols that compare the output of multiple
algorithms performing the same task so that consensus results can be calculated.

Scipion has its own data models for Electron Tomography and protocols calling the different packages
convert the data to and from the desired package. In this way, one may perform the movie alignment with
one package, the tilt series alignment with another, the 3D reconstruction of the tomogram with yet
another, and all the operations required for the interoperation of the different packages are transparently
performed by the engine.
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Figure 1. Image processing pipeline for Electron Tomography and integrated packages addressing these
steps.
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