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LEARNING OUTCOMES 
As a result of the lesson you will be able to: 

● 1. Explain the terms “bioinformatics”, “computational biology” and “system 

biology”. 

● 2. Analyze the bioinformatical methods used in different “Omics” technologies, give 

the specific examples.  

● 3. Explain the differences between structural, functional and evolutional 

bioinformatics. 

● 4. Give and describe the examples of bioinformatical computer programs used for 

different tasks. 

● 5. Classify and describe the main bioinformatical databases, give the specific 

examples. 



Definitions 

Bioinformatics (/ˌbaɪ.oʊˌɪnfərˈmætɪks/) is an interdisciplinary field that develops 

methods and software tools for understanding biological data, in particular when the data 

sets are large and complex. As an interdisciplinary field of science, bioinformatics 

combines biology, computer science, information engineering, mathematics and 

statistics to analyze and interpret the biological data. Bioinformatics has been used for in 

silico analyses of biological queries using mathematical and statistical techniques. 

Bioinformatics includes biological studies that use computer programming as part of their 

methodology, as well as a specific analysis "pipelines" that are repeatedly used, 

particularly in the field of genomics. Common uses of bioinformatics include the 

identification of candidates genes and single nucleotide polymorphisms (SNPs). 

Often, such identification is made with the aim of better understanding the genetic basis 

of disease, unique adaptations, desirable properties (esp. in agricultural species), or 

differences between populations. In a less formal way, bioinformatics also tries to 

understand the organizational principles within nucleic acid and protein sequences, called 

proteomics.[1] 



● Systems biology is the computational and mathematical analysis and modeling of 

complex biological systems. It is a biology-based interdisciplinary field of study that 

focuses on complex interactions within biological systems, using a holistic approach 

(holism instead of the more traditional reductionism) to biological research. 

● Computational biology involves the development and application of data-analytical 

and theoretical methods, mathematical modelling and computational simulation 

techniques to the study of biological, ecological, behavioural, and social systems. The 

field is broadly defined and includes foundations in biology, applied mathematics, 

statistics, biochemistry, chemistry, biophysics, molecular biology, genetics, 

genomics, computer science, and evolution. 

● Computational biology is different from biological computing, which is a subfield of 

computer engineering, using bioengineering and biology to build computers. [2-7] 



Genome Annotation | CityU-Bioinformatics 

cityu-bioinformatics.netlify.app 



https://en.wikipedia.org/wiki/Gene_prediction#/media/File:Gene_structure.svg 

https://en.wikipedia.org/wiki/Gene_prediction#/media/File:Gene_Prediction.png 





Map of the human X chromosome (from the National Center for Biotechnology Information 

website). 

https://en.wikipedia.org/wiki/Bioinformatics#/media/File:Genome_viewer_screenshot_small

.png 



https://en.wikipedia.org/wiki/Bioinformatics#/media/File:WPP_domain_alignment.

PNG 





3-dimensional protein structures such as this one are common subjects in 

bioinformatic analyses. 

https://en.wikipedia.org/wiki/Bioinformatics#/media/File:1kqf_opm.png 



Häuser et al. - Titz B, Rajagopala SV, 

Goll J, Ha ̈user R, McKevitt MT, et al. 

(2008) The Binary Protein Interactome 

of Treponema pallidum – The Syphilis 

Spirochete. PLoS ONE 3(5): e2292. 

doi:10.1371/journal.pone.0002292 

The protein interaction network of T. 

pallidum including 576 proteins and 

991 interactions. Nodes are color-coded 

according to TIGR main roles. Proteins 

involved in DNA metabolism are 

shown as enlarged red circles. 



Phylogenetic trees | Evolutionary tree  

khanacademy.org 



15 Best Free Linux Bioinformatics 

Tools  

linuxlinks.com 



Apache Taverna - Bioinformatics 

taverna.org.uk 



Types of bioinformatic databases 

● Archives (GeneBank & EMBL, PDB) 

● Curated (Swiss-Prot, KEGG, FlyBase, COG) 

● Derivatives (SCOP, PFAM , GO, ProDom, AsMamDB) 

● Integrated (NCBI Entrez, Ecocyc) 
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