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Abstract 
Understanding protein function through its structure is one of main motivations behind the structural biology 
research, which is closely related to the question of the relationship between sequence and structure. Over the past 
40 years, significant progress has been made in this direction, both experimentally and in terms of computational 
methods for protein homology analysis. The Smith and Waterman algorithm, proposed in 1981 [1], laid the 
foundation for homology studies. By 2002, algorithms for secondary structure prediction have reached ~80% 
accuracy, giving more structural insight in sequence-based analysis [2]. Profile matching techniques (see, e.g., 
[3,4]) boosted the sensitivity of sequence matching so that structural homology could be detected deep in the 
twilight zone. Computation of protein folds from sequence was a very challenging task for a long time. It was largely 
solved by AlphaFold-2 and RoseTTAFold by 2021 [5,6]. 
Each of the above achievements has had a significant impact on structural biology research and computational 
methods for structure determination. In this context, the emergence of AlphaFold-2, which produces structures that 
are incredibly accurate by computational standards, is perceived as a revolution, since it solves the very problem of 
the sequence-structure relationship. While the full scope of this event is yet to be realised, we would like to discuss 
its impact from a narrower perspective of a large project in crystallographic software, the Collaborative 
Computational Project Number 4 (CCP4). The presentation will deliver on CCP4’s response to the emergence of 
AlphaFold-2 as a powerful instrument for homology modelling; overview the new tools included in CCP4 Software 
Suite, its online services and CCP4 Cloud; discuss changes in approaches to computational structure 
determination; and outline possible directions for further development. What will be the role of methods developed 
in pre-AlphaFold era, and do we expect a leap toward full automation of structure determination? 
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