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EVELOPMENT and application of pattern recognition
techniques in the field of bioinformatics is of utmost
importance for gaining new insights about phenomena in
life sciences through the analysis of biological data. In this
special section, three research manuscripts in their significantly extended form were selected from the papers presented at the Eighth IAPR International Conference on
Pattern Recognition in Bioinformatics (PRIB 2013), which
was held in Nice, France. These papers tackle three core
problems in bioinformatics using different pattern recognition techniques.
In “Fast Entropic Profiler. An Information Theoretic
Approach for the Discovery of Patterns in Genomes”,
Comin et al. introduce a fast algorithm for pattern discovery in genomes, named Fast Entropic Profiler (FastEP).
This algorithm is based on a local entropy function that
captures the importance of a region with respect to the
whole genome. FastEP has a linear time and linear space
complexity. Additionally, the authors also propose an
efficient alternative to data normalization leading to a
simpler implementation as well as a faster execution of
FastEP. Computational experiments and results show that
FastEP is suitable for large genomes and for the discovery
of patterns with unbounded length.
In “A Segmentation-based Method to Extract Structural
and Evolutionary Features for Protein Fold Recognition”,
Dehzangi et al. introduce a segmentation-based feature
extraction technique providing local evolutionary information embedded within a position specific scoring matrix
(PSSM) and structural information embedded within a predicted secondary structure of proteins using SPINE-X. By
applying a support vector machine (SVM) on the extracted
features, the authors enhance the protein fold prediction
accuracy by 7.4 percent over the best results reported in the
literature. They report 73.8 percent prediction accuracy for a
data set consisting of proteins with less than 25 percent
sequence similarity rates and 80.7 percent prediction accuracy for a data set with proteins belonging to 110 folds with
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less than 40 percent sequence similarity rates. The authors
investigate the relation between the number of folds and the
number of features being used and show that the number of
features should be increased to get better protein fold prediction results when the number of folds is relatively large.
In “Outlier Analysis and Top Scoring Pairs for Integrated
Data Analysis and Biomarker Discovery”, Ochs et al. investigate pathway deregulation, a key driver of carcinogenesis,
with proteins in signaling pathways serving as primary targets for drug development. They introduce a novel
approach that identifies pathways of interest by integrating
outlier analysis within and across molecular data types
with gene set analysis. The authors use the results to seed
the top-scoring pair algorithm to identify robust biomarkers
associated with pathway deregulation. Application of this
methodology to pediatric acute myeloid leukemia (AML)
data results in the identification of biomarkers in primary
AML tumors. The authors demonstrate the robustness of
their approach with an independent primary tumor data
set, and show that the identified biomarkers also function
well in relapsed pediatric AML tumors.
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