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Short Abstract: In this work we present a new method to classify enzymes that uses the
STING_DB physical-chemical parameters and Bagging predictors. By building models based
on "decision tree" and "neural network", we obtained an accuracy of 74% on average. These
results outperform the similar models proposed in literature. 

Long Abstract:
Every year, the number of protein structures available in the Protein Data Bank, PDB,
(Berman et al., 2000) is increasing. As a side effect, the number of structures lacking
functional annotation is also growing very fast because some of the new structures have no
sequence or structural homolog.
Most of the annotation methods rely on the similarity of sequence or structure between a
functionally annotated protein and the query protein, and there are well known tools for
sequence similarity detection (Altschul et al., 1990) or structural similarity identification
(Shindyalov & Bourne, 1998). However, it is also desirable to have alternative methods to
classify these new structures with no similar structure or sequence. Many approaches have
emerged lately. One of them (Dobson & Doig, 2005) has called our attention because the
authors established a connection between structure and function through structural
parameters. Using the 6 protein enzyme classes and their respective members, according to
Enzyme Classification (EC) number, from ASTRAL SCOP (Chandonia et al., 2002), for each
structure, they created a matrix where the rows were assigned to one of the 20 amino acids
and the columns, structural attributes. In that work the authors combined the prediction of
one-class versus one-class support vector machine models to make overall assignments of
EC number to an accuracy of 35% with the top-ranked prediction. In the same direction, but
with a different approach, our method predicts the enzyme class using the STING_DB
structural parameters. More than 300 attributes are available in the database, which makes
the attribute selection step particularly difficult. Moreover, the number of residues varies from
structure to structure which means that we have to create matrices with different number of
columns. In order to build the model, all the matrices should have the same dimensions. This
criteria was accomplished by using a modified 2D auto-correlation function (Broto, Moreau &



Vandycke , 1984). Instead of the original topological distance in the correlation function, the
Euclidean distance was used in order to take in account the three-dimensional amino acids’
environment. Another important contribution of our work is to apply the bagging predictors
(Breiman, 1996) to improve the accuracy of our models. Bagging is an acronym to “bootstrap
aggregating” procedure. It is a strategy borrowed from machine learning field and has proved
to be very effective. By building models based on "decision tree" and "neural network", we
obtained an accuracy of 74% on average. These results outperform the similar models
proposed in literature.
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