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Short Abstract: Topologs (Topology Homologous) is a tool which is part of the Star Sting
Suite (http://sms.cbi.cnptia.embrapa.br/SMS). It is a structural classification of proteins totally
based on the pattern of intrachain interactions. Its precision is higher than 85% for all tested
fold types and has been precomputed for all ASTRAL 40 chains.

Long Abstract:

Many protein structures have been determined and reveal that protein molecules can adopt
the same fold despite having very dissimilar sequences. The PDB has about 80,000 protein
chains, although, the majority of this data is quite redundant in sequence and structure.
Chains with more than 30% of sequence in common, generally, adopt the same fold. Proteins
fall into families of related folds. What can we learn about protein folding and evolution
observing how proteins cluster into families? To address these questions, a suitable
measure of the structural similarity between proteins is needed.

In this work, we use a metric proposed in [1] to classify the structures. As we showed, contact
maps of electrostatic and hydrophobic interactions and hydrogen bonds are the reliable
representation of protein structure, are highly conserved within a fold family and can be used
to compare structures with high confidence. We present a tool called Topologs (Topology
Homologous) which is part of the Star Sting Suite [2], available at the
http://sms.cbi.cnptia.embrapa.br/SMS. To the best of our knowledge, there is no any other
available package that uses contacts to classify protein structures.

In this work we used a list of proteins in ASTRAL (40%, version 1.69) and for any particular
protein form this ensemble, we calculate and present to a user a list of the 100 most similar
chains based on contact maps. The tests showed a precision in fold classification higher
than 85%. In Topologs users can submit a set of up to 100 PDB chain identifiers to be
analyzed against a specific PDB chain or even against a local file containing a modeled
structure in PDB format. This tool can be used to predict family and function of recently
discovered proteins, to compare a set of mutants with the wild protein, to study a pattern of
contacts which describes a fold family, to enhance the phylogenetic analysis based on the
contacts, among other applications.
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