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Guillaume Pagèsa, Elvira Kinzina,b, Sergei Grudinina

aInria, Univ. Grenoble Alpes, CNRS, Grenoble INP, LJK, Grenoble, 38000, France
bMoscow Institute of Physics and Technology, Dolgoprudny, 141701, Russia

Abstract

Symmetry in protein, and, more generally, in macromolecular assem-
blies is a key point to understand their structure, stability and function.
Many symmetrical assemblies are currently present in the Protein Data Bank
(PDB) and some of them are among the largest solved structures, thus an
efficient computational method is needed for the exhaustive analysis of these.
The cyclic symmetry groups represent the most common assemblies in the
PDB. These are also the building blocks for higher-order symmetries. This
paper presents a mathematical formulation to find the position and the ori-
entation of the symmetry axis in a cyclic symmetrical protein assembly, and
also to assess the quality of this symmetry. Our method can also detect
symmetries in partial assemblies.

We provide an efficient C++ implementation of the method and demon-
strate its efficiency on several examples including partial assemblies and
pseudo symmetries. We also compare the method with two other published
techniques and show that it is significantly faster on all the tested examples.
Our method produces results with a machine precision, its cost function is
solely based on 3D Euclidean geometry, and most of the operations are per-
formed analytically. The method is available at http://team.inria.fr/nano-d/software/ananas.
The graphical user interface of the method built for the SAMSON platform
is available at http://samson-connect.net.
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