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SCOPE OF THE SESSION: Computational analysis plays an important role in studying
the genetic information present in genome sequence data. However, high-throughput
(so-called next-generation) sequencing technologies are generating an enormous
volume of data outstripping current bioinformatics methods. In the case of metagenomic
studies, the data sets contain high numbers of error-prone fragments from bacterial and
viral genomes. The species and population diversity in these samples and large data
volume are challenging our abilities to analyse these datasets efficiently. The analysis
of such big and highly dimensional data requires fast ‘intelligent’ algorithms, for
example, feature selection approaches that reduce dimensionality and enable easier
identification of underlying signals and events in biological systems. Comparable
analytical challenges are encountered in other data-intensive fields involving signal
processing such as time series and image processing, in which dimensionality
reduction (i.e., compression), feature extraction, dimension reduction, and data
representation methods are routinely used to analyse the data, lessen the
computational burden of analyses, and improve results. Due to their role in encoding
genetic information and the ordered nature of nucleotides in DNA, nucleotide
sequences can be considered as signals. Usually in bioinformatics this information is
represented as text, i.e., sequences of the characters A, T, G and C, and represented
computationally as strings and sub-strings. However, following numerical representation
various signal processing tools can be applied to genetic sequences where
dimensionality reduction techniques are used as standard. Such techniques, thus,
introduce new feature space considering for example local pattern changes (as
routinely used in image processing) for representing genomic sequences. Moreover,
compressive algorithms (such as edit script compression, Discrete Wavelet Transforms
and the t-Distributed stochastic neighbor embedding) we have shown to lower the
computational complexity while having similar results to the original genomic
representation. Therefore, the main aim of this session will be to discuss the application
of signal processing methods and algorithms to genomic and metagenomic datasets for
the realization of ‘compressive genomics’, the analysis of compressed genetic
sequence data.
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