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Preface 

The field of bioinformatics has two main objectives: the creation and maintenance of 
biological databases, and the discovery of knowledge from life sciences data in order 
to unravel the mysteries of biological function, leading to new drugs and therapies for 
human disease. Life sciences data come in the form of biological sequences, 
structures, pathways, or literature. One major aspect of discovering biological 
knowledge is to search, predict, or model specific patterns of a given dataset, which 
have some relevance to an important biological phenomenon or another dataset. To 
date, many pattern recognition algorithms have been applied or catered to address a 
wide range of bioinformatics problems. The 2006 Workshop of Bioinformatics in 
Pattern Recognition (PRIB 2006) marks the beginning of a series of workshops that is 
aimed at gathering researchers applying pattern recognition algorithms in an attempt 
to resolve problems in computational biology and bioinformatics.     

This volume presents the proceedings of Workshop PRIB 2006 held in Hong 
Kong, China, on August 20, 2006. It includes 19 technical contributions that were 
selected by the Program Committee from 43 submissions. We give a brief 
introduction to pattern recognition in bioinformatics in the first paper.  The rest of the 
volume consists of three parts. Part 1: signal and motif detection, and gene selection. 
Part 2: models of DNA, RNA, and protein structures. Part 3: biological databases and 
imaging. 

Part 1 of the proceedings contains eight chapters that deal with detection of signals, 
motifs, and gene structure of genomic sequences and gene selection from microarray 
data. Ryo et al. suggest an approach to derive rules for alphabet indexing to predict 
the position of N-myristoylation signal by using decision trees. Stepanova, Lin, and 
Lin present an approach to recognize steroid hormone regulation elements within 
promoters of vertebrate genomes, based on a hidden Markov model (HMM).  Ho and 
Rajapakse present a novel graphical approach for weak motif detection in noisy 
datasets.  They examine the robustness of the approach on synthetic datasets and 
illustrate its applicability to find the motifs in eukaryotes.  

Hsieh et al. propose a program, GeneAlign, that predicts genes on one genome by 
incorporating annotated genes on another genome. This approach achieves higher 
accuracies of gene prediction by employing the conservation of gene structures and 
sequence homologies between protein coding regions of genomes.  Logeswaran, 
Ambikairajah, and Epps propose a method for predicting short initial exons, based on 
the weight arrays and CpG islands.   

Chua, Ivshina, and Kuznetsov propose a mixture probability model for microarray 
signals. The noise term due to non-specific mRNA hybridization was modeled by a 
lognormal distribution; and the true signal was described by the generalized Pareto-
gamma function. The model, applied to expression data of 251 human breast cancer 
tumors on the Affymetrix microarray platform, yields accurate fits for all tumor 
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samples. Using the degree of differential prioritization between relevance and anti-
redundancy on microarray data, Ooi, Chetty, and Teng propose a feature selection 
technique for tumor classification.  Kim and Gao propose an enhanced Max-
Relevance criterion for gene selection, which combines the collective impact of the 
most expressive features in emerging patterns (EPs) and independent criteria such as 
t-test or symmetrical uncertainty. By capturing the joint effect of features with EPs 
algorithm, the method finds the most discriminative features in a broader scope.   

Part 2 of the proceedings focuses on the prediction of different models of DNA, 
RNA, and amino acids to predict protein secondary structure, protein subcellular 
localization, RNA structure, phylogeny, and nucleosome formation.  Loong and 
Mishra investigate the topological properties of synthetic RNAs by applying a 
spectral graph partitioning technique. Their analysis shows that the majority of 
synthetic RNAs possess two to six vertices, in contrast to natural RNA structures that 
mostly have nine or ten vertices, and are less compact with the second eigenvalue 
below unity. Gassend et al. propose a biophysically-motivated energy model through 
the use of hidden Markov support vector machines (HM-SVMs) for protein secondary 
structure prediction from amino acid sequences.   

Shi et al. construct three types of moment descriptors to obtain sequence order 
information in a protein sequence to predict the subcellular localization of proteins, 
without needing the information of physicochemical properties of amino acids.  
Karim, Parida, and Lakhotia explore the use of permutation patterns from genome 
rearrangement data as a content similarity measure to infer phylogenies, in 
polynomial time.   

Part 3 of the proceedings deals with biological databases and images. Sette et al. 
announce the availability of the Immune Epitope Database and Analysis Resource 
(IEDB) to facilitate the exploration of immunity to infectious diseases, allergies, 
autoimmune diseases, and cancer.  The utility of the IEDB was recently demonstrated 
through a comprehensive analysis of all current information regarding antibody and T 
cell epitopes derived from influenza A and determining possible cross-reactivity 
among H5N1 avian flu and human flu viruses. Zhang, Ng, and Bajic combine 
information of protein functional domains and gene ontology descriptions for highly 
accurate identification of transcription factor entries in Swiss-Prot and Entrez gene 
databases. Lam et al. propose a novel method to support automatic incremental 
updating of specialist biological databases by using association rule mining. 

Wang et al. report a blind source separation method, based on non-negative least-
correlated component analysis (nLCA), for quantitative dissection of mixed yet 
correlated biomarker patterns in cellular images. Two approaches for handling large-
scale biological data were proposed by Havukkala et al. and illustrated in the contexts 
of molecular image processing for chemoinformatics and fractal visualization 
methods for genome analyses. Smolinski et al. investigate hybridization of the multi-
objective evolutionary algorithms (MOEA) and rough sets (RS) for the classificatory 
decomposition of signals recorded from the surface of the cerebral cortex. By using 
independent component analysis (ICA) to initialize the MOEA, reconstruction errors 
are significantly improved.  
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