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This special issue is a collection of invited original papers presented at the  
26th IEEE Engineering in Medicine and Biology Society (EMBS) held in  
San Francisco during September 1–5, 2004. The scope of these papers captures important 
areas of current research in bioinformatics and computational biology. The topics include 
development of algorithms for sequence analysis of both DNA and RNA sequences, for 
structure modelling of RNA and proteins, as well as methods and software for cellular 
function predictions and chromosome caryotyping. 
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At the sequence level, the paper by He et al. describes a combinatorial algorithm for 
tag SNP (single nucleotide polymorphism) selection through linear algebra formulations, 
with the goal of associating complex diseases to related SNPs. Zhang and Horvath 
discuss a method based on genetic algorithms to optimise fitness functions related to 
ridge regression to model the relationship between a quantitative trait and genetic 
markers in mice. Their method is designed for analysis of genomic data, where the 
number of features far exceeds the number of observations and where features can be 
highly correlated. Based on a fast and accurate approximate string-matching algorithm, 
the paper by Liu et al. focuses on a web-based software system for sequence acquisition 
and database construction, with application in ribosomal RNA gene (rRNA) sequence 
database. 

At the structure level, the paper by Horesh and Unger discusses a clustering algorithm 
for detecting non-protein coding RNA molecules sharing common secondary structures. 
Garcia-Gomez et al. describe a method for modelling tRNA secondary structures based 
on the combination of stochastic context-free grammars and hidden Markov models. The 
work by Langlois et al. addresses an application of support vector machine for multi-class 
classification for recognising protein fold from sequence information. 

At the cellular level, Joshi et al. discuss an integrated probabilistic method for cellular 
function prediction using micro-array gene expression profiles, in conjunction with 
predicted protein-protein interactions and annotations of known proteins in arabidopsis. 
Wu et al. consider the problem of caryotyping, or the automated classification of human 
chromosomes, and apply discrete optimisation algorithms to solve this problem. 

A special issue in this journal can only include a small number of original papers. 
These papers demonstrate the breadth and depth of current research in bioinformatics and 
computational biology and represent a snapshot of a fast moving field. 




