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Summary

Bioinformatics, a specialized sub-branch of scientific and technical informatics,
interlinks computer sciences with genetics, biotechnology, biochemistry, medicine,
biology and pharmaceutical sciences. The number of databases in biosciences and their
file sizes has been in rapid expansion. The largest bibliographic databases, accessible
online, via Internet or on CD-ROMs, contain several million records. Due to the
achievements in protein and nucleic acid sequencing and structure elucidation, new
generation factual databases underwent an exponential growth in the second half of
1990s and in the 2000s. Internet and the World Wide Web with the introduction of
hypermedia-based information systems had a profound impact on the development and
use of databases. Bioinformatics has being actively supporting all biosciences, including
nucleic acid, peptide and protein sequencing, genome and chromosome mapping, and
three-dimensional structure elucidation and expression research. On higher levels of
information processing, algorithms and probability theories have been applied for
sequence data analyses, determination of gene functions, recognition of phylogenetic
and evolutionary relationships, predictions of structure-activity relationships, and for the
target-oriented synthesis of biomolecules.

1. Introduction

Accelerated scientific research, rapid technological developments, and competitiveness
in national and global markets have become the main driving forces for the intensive

©Encyclopedia of Life Support Systems (EOLSS)



BIOTECHNOLOGY - Vol. | - Bioinformatics - Bojana Boh

growth of information during the last decades. The success of research, development
and marketing thus depends to a large extent on fast and reliable transfer of information
and on the ability to organize information into knowledge. Combined with the
achievements in telecommunications and the computer industry, an ever increasing
amount of information resulted in the development of informatics as a scientific
discipline, and in the prosperity of the information industry, which collects, organizes,
processes and sells data and information. Informatics, at the beginning a uniform
scientific discipline, has become specialized and linked to different scientific,
technological and commercial fields. Examples of such diversification include business
informatics, scientific and technological informatics, and bioinformatics with genomics
and proteomics.
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Figure 1: Number of new documents on bioinformatics, genomics and proteomics in the
CAPIlus database.

Bioinformatics, bridging the life and computer sciences, has to follow radical changes in
modern genetics (see also - Genetics and Molecular Biology), biotechnology,
biochemistry (see also - Biochemistry) and pharmaceutical science, where an intensive
growth of information is particularly evident, both in the theoretical and the commercial
domains. In addition to its traditional functions related to building and searching of
bibliographic, factual and relational databases, molecular bioinformatics as a newly
emerging interdisciplinary research area comprises the development and application of
algorithms for the analysis, interpretation and prediction of data in the biosciences. The
application of algorithms from computer sciences, including artificial intelligence,
machine learning, genetic programming, evolutionary algorithms and neural networks,
to molecular biology, especially DNA and RNA sequence analysis and protein
engineering (see also - Protein engineering), has become a routine in bio-scientific
research. Bioinformatics and its new branches - genomics and proteomics - thus brought
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software systems and technologies with computational methods to the analysis and
processing of molecular structure, and genomic and proteomic data, and linked them
with new types of data collections, such as sequence databases, metabolic pathways,
phenotypes, variety collections, gene expression atlases, and phylogenetic trees.

2. Levels of information processing

Computerized scientific and technological information can provide support for both,
memory and logic, depending on the level of information processing.
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Figure 2: Levels of information processing
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