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Table 1. X-ray atomic structure dataset and cryo-EM atomic structure 

dataset used for training and test. 

Datasets

Figure 1. The five selected conformation features for protein residues, φ, ψ, 

χ1, 𝑑𝑠𝑖𝑑𝑒𝑐ℎ𝑎𝑖𝑛, and 𝑑𝑏𝑙𝑜𝑐𝑘.

Methodology

Table 2. The number of residues labelled as outlier by HBOS and IF but not 

by the validation reports for 18 types of residues in EM-0-2019. 

Results

Dataset Resolution
Number of 

Proteins
Released Time

X-ray-1.5 < 1.5 9131 before Mar. 31, 2018

EM-0-4-2019 < 4.0 1175 from Apr. 1, 2018 to Dec. 31, 2018
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Residue ARG ASN ASP CYS GLN GLU HIS ILE LEU

Outlier Number 2 0 1 0 7 3 0 11 483

Residue LYS MET PHE PRO SER THR TRP TYR VAL

Outlier Number 1 0 2 1 0 0 0 6 24

Figure 2. ARG 241 in B chain of 6ndy (A) and ILE 894 in chain A of 6sl1 

(B) are colored green in the validation reports and are labelled as outliers by 

HBOS and IF. 
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