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DESCRIPTION
Computational immunology is a branch of study that studies 
immunology using high-throughput genomic and bioinformatics 
tools. The basic goal of the area is to turn immunological data 
into computer issues, solve these problems using mathematical 
and computational methodologies, and then interpret the results 
immunologically. It is also called as immunoinformatics. 
Understanding the immune system, which is a complicated 
system of the human body, is one of the most difficult issues in 
biology. Immunology research is critical for understanding the 
mechanisms that underpin the human body's defences, as well as 
developing medications to treat immunological illnesses and 
maintaining good health. Recent advances in genomic and 
proteomic technology have radically altered immunology 
research. Human and other model organism genome sequencing 
has yielded ever-increasing volumes of data important to 
immunology research, while massive amounts of functional and 
clinical data are reported in the scientific literature and 
maintained in clinical records. Recent breakthroughs in 
bioinformatics or computational biology have aided in the 
understanding and organisation of these large-scale data, 
resulting in the emergence of a new field known as 
computational immunology.

Computational immunology and immunological bioinformatics 
are well-established and rapidly expanding disciplines of study. 
Immunological bioinformatics is concerned with developing ways 
for analyzing large genomic and proteomic immunological 
datasets and predicting new information, primarily using 
statistical inference and machine learning algorithms. There are a 
number of computational, mathematical, and statistical 
methodologies that can be used and reported on. These 
technologies can aid in immunological data collection, analysis, 
and interpretation. Text mining, information management, 
sequence analysis, molecular interaction analysis, 

and mathematical models for enhanced immune system 
and immunological simulations are among them. In the 
immunology domain, attempts are being undertaken to extract 
intriguing and complex patterns from non-structured text 
materials.

Computational models that focus on protein to 
protein interactions and networks are also available. T and B cell 
epitope mapping, proteasomal cleavage site prediction, and 
TAP–peptide prediction are all technologies that can 
be employed. Experimentation data is critical for designing 
and justifying models that anticipate various chemical 
targets. The game between experimental data and 
theoretically constructed computational tools is known as 
computational immunology tools.

Immunoinformatics methods can be used to predict protein 
allergenicity, and they will become more essential in the 
screening of novel foods before they are widely released 
for human consumption. As a result, significant efforts are 
being made to create trustworthy broad-based allergy 
databases and combine them with well-validated prediction 
techniques to enable the identification of probable allergens 
in genetically modified medications and foods. The 
World Health Organization and the Food and Agriculture 
Organization have established criteria for evaluating the 
allergenicity of genetically modified foods, despite the fact that 
the advancements are still in the early stages. 
Immunoinformatics can assist with a variety of issues and 
tasks. The applications of Immunoinformatics includes, 
improving the creation of biological treatments, as well as 
establishing and improving immunogenetics analysis and data 
management technologies. Allergy and other immunological 
databases are being developed and improved. Predicting protein 
allergenicity for the purpose of screening new foods prior 
to their widespread availability and utilization are also some of 
the notable applications.
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