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Abstract 
 
A recently-developed method for identifying a compact, contiguous region representing the 
unique part of a density map was applied to 218 cryo-EM maps with resolutions of 4.5 Å or 
better.  The key elements of the segmentation procedure are (1) identification of all regions of 
density above a threshold and (2) choice of a unique set of these regions, taking symmetry into 
consideration, that maximize connectivity and compactness.  This segmentation approach was 
then combined with tools for automated map sharpening and model-building to generate 
models for the 12 maps in the 2016 cryo-EM model challenge in a fully automated manner.  The 
resulting models have completeness from 24% to 82% and RMS distances from reference 
interpretations of 0.6 Å to 2.1 Å. 
 
Introduction 
 
In the 2016 Cryo-EM Modeling Challenge (see 
http://challenges.emdatabank.org/?q=model_challenge; accessed 2017-11-19), a total of 12 
maps were supplied to contestants along with reconstruction symmetry and the sequences of 
the molecules present.  One of the goals of the Challenge was to fully interpret such a map 
given only the map, the symmetry and the sequence information.  There are a number of tools 
being developed by several groups for automated interpretation of cryo-EM maps (DiMaio and 
Chiu, 2016).  These include methods for identification of secondary structure (Jiang et al., 2001; 
Kong and Ma, 2003; Kong et al., 2004; Baker, Ju and Chiu, 2007), methods for combination of 
structure-modeling tools such as Rosetta with cryo-EM model-building (Lindert et al., 2012; 
Wang et al., 2015; Frenz et al., 2017), semi-automated tools for full map interpretation (Baker 
et al., 2011), and automated tools based on chain-tracing (Chen et al., 2016; Collins and Si, 
2017) and template-matching approaches (Zhou, Wang and Wang, 2017). 
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