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Abstract

AlphaFold2 (AF2) has created a breakthrough in biology by providing three-dimensional (3D) structure models for whole-
proteome sequences, with unprecedented levels of accuracy. Here, we wish to illustrate how these AF2 proteome-scale 
data can be exploited to search for new domains or new families of domains with as yet undescribed structures and 
functions, which are prime targets for experimental characterization.

Firstly, high-confidence 3D structure AF2 predictions can be used in combination with sequence similarity searches and 
clustering approaches to identify new domain families. We will illustrate this with the example of the CoBaHMA domain 
family, part of the very large Heavy-Metal Associated (HMA) superfamily, yet possessing specific sequence and 
structure signatures and possibly involved in interaction with anionic lipids.

Secondly, the study of 21 reference proteomes included in the AlphaFold DataBase (AFDB v1) has shown that the low-
confidence AF2 predictions traditionally associated with disordered sequences contain a non-negligible proportion of 
long segments predicted as “foldable” by pyHCA, a tool developed by us. These segments left out by AF2 include 
cases of conditional order, as well as cases that could form well-folded structures but escape the AF2 prediction due to 
a shallow multiple sequence alignment and/or undocumented structure or fold. AF2 and pyHCA can therefore be 
advantageously combined to unravel cryptic structural features in whole proteomes and to refine predictions for different 
flavors of disorder.
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