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Context 

Bioinformatics has revolutionized the modern life 
sciences and has become a component of many 
undergraduate training courses and post-graduate 
research projects. As such, we are seeing more 
bioinformatics and programming aspects within 
undergraduate training and so it is important to 
understand what bioinformatics is, why it is a 
necessity in modern research and how young 
academics can begin their journey as 
bioinformaticians.  



Introduction to bioinformatics 
Bioinformatics or computational biology (which are the same thing) has 
quickly jumped from a specialist term describing an elite group of 
biologists that swapped their pipettes for Python and Pearl to a more 
generic description which encapsulates any form of computational 
analysis on biological data.  
These skills were utilized by higher education institutes during the 
pandemic as undergraduate and post-graduate students were often 
asked to undertake alternative capstone projects completely based 
online.  
Bioinformatic skills are also heavily required within the research 
environment as the volume of data being generated by labs is 
increasing, so the demand is growing for those with the skills to process 
and analyse large quantities of data. 



Many questions from life science come from the natural world/in vivo – this can 
include any range of topics such as investigating the molecular causes of 
diseases, contrasting virulence of different pathogens or researching the origins 
of human evolution.  
Researchers could then replicate and test what was seen in the natural world in 
the laboratory using in vitro techniques such as a western blot to measure the 
effect a gene mutation has on the protein expression level of a known 
oncogenic gene, or infecting cells with a pathogen and contrasting the viability 
between infected cells and non-infected cells.  
A bioinformatician would then use what has been measured in vitro to inform 
computational analysis (in silico).  
The analysis itself can range from measuring samples in parallel to reduce 
manual effort, running specialist software for quality control or simply producing 
graphs in a popular coding language like Python or R. The goal of the analysis 
could be to generate testable hypothesis which can be validated back in the 
laboratory, and this in turn would lead to learning something new about the 
natural world. 



How does bioinformatics work? 



Why is bioinformatics necessary 
in biological sciences? 

Bioinformatics supports every aspect in modern biological 
research. In some ways bioinformatics is not a useful term for the 
vast array of different tasks that can be performed for uses in 
biology. 
Building machine learning models to make predictions or 
classifications based on biological data is a novel method of 
using large complex datasets to find patterns which cannot be 
detected without the use of powerful algorithms.  
Finally, graphical representation of large data such as clustering 
graphs (e.g., heatmaps) to identify similarities between biological 
samples is useful and can lead to efficient methods of identifying 
patterns. In each of these examples the specific context is less 
important than the overall theme of using data science 
approaches to unearth novel insights from biological information. 
 

 














