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Three-dimensional electron diffraction (3DED) is an increasingly used complementary technique to X-ray crystallography and cryo-
electron microscopy (cryo-EM) ™. Using methods such as continuous rotation electron diffraction (cRED) ! and microcrystal
electron diffraction (MicroED) B! with hybrid pixel detectors 31 allows fast and increasingly automated 3DED data collection!®,
These data can be processed with software commonly used for X-ray crystallography, such as XDS [ and DIALS 1. These programs
do not have built-in graphical user interfaces (GUISs), but separate such interfaces do exist®'?. However, the interfaces are typically
created for processing of individual datasets or data from synchrotron beamlines. As electron diffraction data and experimental
geometries are less standardised, they are more likely than X-ray data to require user correction during processing. This is a challenge
in automated processing, where relevant parameters can be hard or impossible to change in current interfaces.

We have developed a new GUI for processing 3DED data: scipion-ed. It is optimised for 3DED and intended to be easy for beginners
to learn without preventing experienced users of the underlying programs from using specialised or newly implemented functions and
parameters. Scipion-ed is an extension of the Scipion framework!'3l consisting of python modules and originally designed for
processing cryo-EM micrographs by combining multiple underlying programs.

The core module of the Scipion framework is scipion-pyworkflow. It defines the common GUI for all modules, a database for tracking
metadata, job execution and the basic workflow engine. The workflow connects multiple steps in a processing pipeline together, and
allows the user to split the processing in order to try out different methods or parameters following a certain step without overwriting
previous processing. Such workflows can be exported as JSON files and deposited along with the data, imported and reused as the
basis for processing of different data, or sent to collaborators.

Layered on top of the core modules are the base plugins scipion-em and scipion-ed. These define basic protocols, metadata structures
and other domain-specific information for electron microscopy and electron diffraction respectively. A third layer of plugins is then
added with protocols specific for individual software packages. Currently implemented into scipion-ed is scipion-ed-dials. This
includes protocols for all typical processing steps: importing diffraction patterns, spot finding, indexing, model refinement, integration
and scaling.

The input for each protocol is provided through a window with fields or lists of options for commonly used parameters and default
values already filled in. It is thus simple to change individual values. For experienced users it is also possible to add command line
parameters directly, enabling the use of additional options that might not yet have been implemented into scipion-ed. In addition to the
protocols, scipion offers viewers that quickly show important results of a protocol without having to read the full output. The results
summary for scipion-ed-dials protocols also includes buttons for opening the corresponding data in DIALS’ image viewer and
reciprocal lattice viewer.

It is possible to add plugins for other software, such as XDS or the shelx suite, in the future. Work is also ongoing to implement
streaming processing, where a prepared set of protocols are run automatically as soon as the data are available.
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