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Background

The rise of protein conformation prediction models, such as AlphaFold [1], based on deep neural net-
works, has led to a major transformation in the field of structural biology. Tools like MassiveFold [2]
enable the modeling of protein complexes by massively sampling AlphaFold-based models and then
selecting the most suitable of them, which requires to automatically compare thousands of models.

The comparison of two complexes requires the mapping of each chain in one model to the ones in
the other, taking into account their respective positions within the complex. Actual scoring methods
require an enumeration of all potential mappings [3], which may prove impossible in many situations
because the number of possible mappings is factorial in the number of chains, so several millions for
only ten chains. Some tools attempt to reduce the number of possible mappings by taking complex
symmetries into account, but this strategy is sensitive to symmetry inaccuracies [4].

Results

The proposed methodology involves the clustering of chains in advance in order to regroup those
with similar functions in the complex and thus reduce the number of potential mappings. This clus-
tering is based on both the chain sequence and the spatial information. In order to avoid overin-
terpretation of a given feature, the clustering process is executed across multiple models. Subse-
quently, the various possible mappings are enumerated with these constraints using a graph-based
representation of the models. This method can be generalized to several models, again to retain only
the main topological structure of the complex. This method is tested on MassiveFold predictions ob-
tained during the CASP16 experiment.

Conclusion

This method reduces the number of possible mappings by using the clustering of the sequences as
constraints in the enumeration.
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