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Abstract 

Bioinformatics and data mining is a multidisciplinary area that is important area for solving biological problems 

and they help predictions about biological solutions. Bioinformatics tools have a role in the development of 

science and technology, and it is crucial to biotechnological production, determining the structures and functions 

of protein, designing small molecules, identification of complex genetic function or regulation activities, and 

production of new macromolecules are used in medical or industrial. The aim of this article is to understand the 

usage of bioinformatics tools and data mining and highlight its importance in medicine. 
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Introduction 

Bioinformatics approach includes the integration of computers, software 

tools, and databases to address biological questions and it is often used to 

generate large datasets [1]. Genomics and proteomics are two important 

large-scale activities using bioinformatics. The main purpose of the 

bioinformatics approach is to understand and define all the functions 

related to an organism whose genome is given and to increase the quality 

of life.  

The bioinformatics approach supports the collection of quantitative data 

on genomes, protein sequences, and three-dimensional structures of 

proteins, metabolic pathway databases, cell lines, hybridoma information, 

and biodiversity-related information of all biological species, including 

humans [2]. Recently, bioinformatics tools have been used in many 

studies. Moreover, it is significant in production and process development 

based on biotechnology. The design and development of drugs are 

expensive and time-consuming processes. Bioinformatics greatly 

shortens both the cost and the realization time of these processes [3]. The 

research area is very large in bioinformatics such as DNA, RNA, and 

protein sequencing studies, three-dimensional structure investigations of 

macromolecular structures, investigation of the interaction of small 

molecules (potential therapeutic agents, active peptides, ribozymes, etc.) 

with their ligands, integration of heterogeneous biological databases, 

mathematical modeling, and simulation of many biological activity 

processes, from chemical reactions to intercellular communication [4]. 

Innovations in biotechnology have shown fastest-growing production 

area of technology. One of the best features of bioinformatics tools is that 

can medical diagnosis and treatment, as well as drug design. Another best 

feature is that cheap. Experimental methods are used to determine the 

structure of proteins and they are very expensive. The experiments can 

take a long time, and the use of statistical and cognitive methods has 

become a necessity. Thus, the bioinformatics tool provides creating a data 

set of protein-protein interaction by using the information in the protein 

data bank and then statistically examining the interaction using this data 

set. Role of these data in determining the interaction mechanisms of 

proteins with each other [5]. 

Bioinformatics plays a very important role in medicine and medical 

sciences. A significant function of bioinformatics is to help explain 

biological events at the molecular level. Pathogen enzymes or mutated 

natural enzymes can be modeled by homology, and these models can be 

used to explain molecular biologically determined effects. Recently, 

bioinformatics has focused on the application of the medical science area 

[6]. For instance, gene expression is part of this area, and generally, the 

expressions of cells can affect by different diseases and compare with 

healthy cells, and this information can use in the diagnosis of disease and 

target drug design [7]. Moreover, bioinformatics tools help to design 

compounds that can bind to the expressed protein, and more importantly, 

to identify transcription regulators that cause changes in the expression 

level. In this context, the toxicity of the drugs can test by these tools, and 

evaluation of response can do without a laboratory in the pharmacological 

application [8].  

The usage of data mining is common in bioinformatics and it has 

developed day by day in computer science. Biological data can differ in 
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content such as genes, protein sequences, evolutionary relationships, 

three-dimensional structures, etc. and information is stored in different 

formats. There is much information in the literature but it is not usable in 

cognitive methods. In recent years, data mining has been developed by 

computer engineers and geneticists and it supports easy access to medical 

sciences [9].  

The usage of information technologies such as data mining, artificial 

intelligence, internet-based information exchange, and programming and 

statistical, mathematical modeling, and analysis methods has increased in 

bioinformatics. [10,11]. These developments become important 

interdisciplinary collaborations.  

Conclusion 

Understanding the function of proteins, and finding the relationships 

between the amino acid sequences are important in medicine. Today, the 

three-dimensional structure of hundreds of thousands of proteins 

belonging to different organisms is known. These structures are collected 

in protein data banks. This information will provide a better 

understanding of many biological events; therefore, it will be useful in the 

identification, diagnosis, and treatment of genetic diseases. Many 

researchers will need computational biology and bioinformatics in the 

future. 
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