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ABSTRACT: A significant amount of biological data and information have been made available to the 

scientific community by the Human Genome Project. This scenario shows the myriad arenas in which 

bioinformatics have found utility. The use of bioinformatics in cancer study and treatment is now 

widespread, and it is evident that scientists, academics and researchers have rapidly and thoroughly 

explored the bioinformatics tools that are regarded to be essential for the therapies. The advancement of 

scientific research has been aided by publicly available resources. In order to exploit this new knowledge 

effectively, the era of big data and genomics has brought up a necessity for collaboration. Here, we provide 

a description of the web resources for cancer genomics research and assign ratings based on the variety of 
cancer kinds, sample size, comprehensiveness of the omics data, and user experience. We anticipate that 

this introduction will raise knowledge of these resources and make it easier for the cancer research 

community to use them. The resources we assessed include data repositories and analysis tools. 
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I. INTRODUCTION 

Cancer is categorised as a genetic condition in which 

the cells are unable to follow the cell cycle's successive 

phases and divide normally in a way. That is, cells lose 

control over the cell cycle and begin to divide 

uncontrollably. As a result, the chromosomes of cancer 

cells will be misarranged or may be missing major 

portions. Numerous efforts are made to find out how to 

detect, diagnose, and treat such dangerous diseases as a 

result of big and quick advancements in medical sector 

study. Additionally, increased pressure to use 

bioinformatics in cancer therapy came from the 2003 

finding of the Human Genome Project. Bioinformatics 

has emerged in recent years as a result of the need to 

comprehend the world around us better.  It is a 

multidisciplinary field that has resulted by the 

combination of numerous disciplines, including 

biology, computing, statistics, chemistry, mathematics, 
and more. For the purposes of gathering, compiling, 

organising, analysing, and digitising biological data, 

each of those disciplines is playing a significant role. 

By using highly developed algorithms, computational 

and statistical techniques, the design and construction 

of software tools, and theoretical frameworks, it has 

become achievable to manage, analyse, organise and 

classify the vast amount of biological data. In order to 

find biological data and use bioinformatics in cancer 

research and treatment, it has been observed that 

experts and physicians attempt to use the numerous 

databases that are available and the various search 

engines like Google. Fully automated workflows and 

servers have made homology modelling simpler and 

more effective while also enabling users without 

specialised computational skills to build precise protein 

models and have easy access to modelling results, their 

display, and interpretation [25]. Utilizing the protein's 

basic sequence, which is readily available in databases, 

and previous knowledge gleaned through structural 

similarity with other proteins, homology modelling is 

used to generate protein 3D structures [10]. Studying 
the underlying theory and implementation methods of 

the database's structure, storage, design, and 

maintenance makes processing and analysis of the data 

contained within the database simple [28]. High-

resolution protein 3D structures can be produced for 

scientific purposes by employing internet computing 

resources [9]. The integration of bioinformatics 

databases, data types, and structures is a key 

consideration when deciding how bioinformatics will 

be used in the medical profession, especially in the 

treatment and therapies for cancer. In a broader sense, 

using machine learning-driven informatics approaches, 

that is useful in enhancing statistical analysis of 

integrated histopathologic datasets has improved 

predictive models that can be created using cutting-

edge bioinformatics methods, data from high 

throughput small molecule screening, and/or results 

information. The decision tree classifier is used for 

discovering important miRNA based biomarkers for 

breast cancer [20]. Recent study highlights LMTK3 

phosphorylation by CDK5 results in breast cancer 

tumourogenesis [12]. 

The inexorably developing number of uses of Machine 
Learning in medicinal services permits us to look at a 

future where information, investigation, and 

advancement work connected at the hip to help 
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incalculable patients without them consistently 

acknowledging it [1]. 

Collectively, the publications show how machine 

learning techniques can advance cancer biology 

significantly. In fact, we can eventually hope to 

improve research efficiency and make significant 

improvements to patients' overall health as we gain a 

better understanding of how various machine learning 

approaches are best suited to pursue the important 

questions that are described in the articles of this series 

[14].  

II. BIOINFORMATICS' IMPACT ON CANCER 

RESEARCH 

A potent tool for biological research is microarray 

technology. They enable the simultaneous study of 

hundreds to thousands of DNA expression sequences 

for genomic research and diagnostic applications, 

which ensures that the way gene expression is studied 

will be revolutionised. Microarrays are extensively used 

to comprehend the genetic and epigenetic makeup of 

cancer cells in addition to monitoring and analysing 
gene expression patterns [16]. For more than ten years, 

microarray technology has been extensively employed 

in cancer research, diagnosis, and tumour 

categorization. Its widespread adoption is a result of the 

shortcomings of traditional cancer gene study 

procedures, which are mostly time and money 

consuming. Due to their compact size, microarrays are 

substantially advancing and can be used to quickly 

survey a large number of genes or when the study 

sample is tiny. Finding differences in gene expression 

between healthy and cancerous cells was one of the 
initial uses of microarray technology. The utilisation of 

oligonucleotide, cDNA, and genomic chips is involved 

in DNA microarray analysis. Single Nucleotide 

Polymorphism (SNP), Mutation, and Genotyping 

analyses are performed on cDNA microarrays, which 

are typically used for gene expression analysis. 

Oligonucleotide microarrays are used to examine gene 

expression [16]. The scientific understanding of how 

cancer-relevant transcription factors affect gene 

networks and eventually cancer formation has advanced 

thanks to their application in deciphering the signal 
pathways of these transcription factors. Additionally, 

microarray technology enables molecular analysis of a 

cell's condition and may recognise a certain species of 

cell based on its gene expression profile. Future cancer 

diagnosis will greatly benefit from this because 

conventional techniques cannot differentiate between 

cancers that are morphologically identical but 

molecularly distinct. The clinical progression of a 

disease is greatly influenced by the molecular variations 

[16]. Despite the fact that the microarray technique for 

tumour categorization and diagnosis shows promise as 

a future diagnostic tool still, there are a number of 
drawbacks, one of which is the difficulty to precisely 

diagnose certain tumours by gene expression profile 

alone because no particular group of biomarkers has 

been developed for the diagnosis of particular 

malignancies. This is also related to the requirement for 

the development of data analysis tools and techniques. 

Additionally, microarray tests are expensive, the gene 

expression data reveal striking differences within a 

single tumour, and the gene expression profile does not 

allow for early tumour diagnosis. Despite these 

drawbacks, DNA microarrays are most effective for 

molecular classification based on biological and genetic 

alterations. For all facets of human disease and 

biomedical research, microarrays are a significant tool 

for the investigation of global gene expression [15]. 

Bioinformatics approaches are needed because large 

amounts of data generated by microarray technology 

must be analysed using computational methods. In 

order to comprehend and analyse data on a big scale, 

bioinformatics is an interdisciplinary technique that 

combines information technology and biological 

research. It involves building databases, developing 

software, and handling data. Aims of bioinformatics 

include first structuring data so that researchers may 

quickly access existing data as well as input data into 

the database. It can also be used to create tools and 

resources that facilitate data analysis, and then use 
those tools to do it in a biologically meaningful way 

[18]. Agriculture, medicine, forensic science, 

pharmaceuticals, and the biotech industry are just a few 

of the industries where bioinformatics is used [19]. This 

field of bioinformatics has evolved quickly, keeping up 

with the expansion of genome sequences by 

concentrating on medical applications, especially 

cancer, which is one of the major diseases that claim 

lives worldwide. Cancer research and diagnosis are 

aided by the use of bioinformatics tools and 

technologies, such as web technology, Cytoscape, Gene 
Expression Profiling Interactive Analysis (GEPIA), and 

databases like the Kyoto Encyclopedia of Genes and 

Genomes (KEGG), National Center for Biotechnology 

Information (NCBI), gene omnibus databases, 

Surveillance, Epidemiology, and End Results (SEER) 

database. It is used in the diagnosis of various different 

forms of cancer, including cervical cancer, pancreatic 

cancer, breast cancer, and lung cancer. Faster cancer 

diagnosis, detection, and prevention have been made 

possible by advances in bioinformatics technology; as a 

result, a sustainable solution has been transformed by 
this technology [14]. 

III. BIOINFORMATICS TOOLS AND 

DATABASES CONTAINING CANCER 

RESEARCH 

The vast, enormous, and highly complex amount of 

biological data required effective and powerful storage, 

access, and manipulation. Thus, the development of 

bioinformatics databases—which can be further divided 

into sequence databases, microarray databases, genome 

databases, databases of protein structures, and many 

more was necessary. The most significant databanks are 

the Gene Bank, the EMBL DNA database, the DNA 
Data Bank Japan (DDNJ), and the Protein databases at 

SWISS-PORT (Protein sequence database). Micro array 

databases contain information on micro array organic 

phenomena under various biological circumstances. 

Examples of this type of database include Array 

Express. Genome databases compile gene (DNA) 
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sequences from many organisms. The databases 

Xenbase, Corn, SEED, and RGD11 are examples of 

this category. Another example of a bioinformatics 

database created by combining cheminformatics and 

bioinformatics is the Drug Bank database [3]. 

As a result of big and quick advancements in medical 

field a substantial efforts are being made to figure out 

how to detect, recognise, and treat such life - 

threatening disease. Furthermore, the 2003 finding of 

the Human Genome Project had increased pressure on 

bioinformatics to be used in the treatment of cancer. 

The use of bioinformatics in cancer research and 

treatment is currently widespread, and it is obvious that 

professionals and researchers have conducted extensive 

research on the bioinformatics tools that are thought to 

be essential for treatment [5]. 

The Database for Annotation, Visualization and 

Integrated Discovery (DAVID) The functional 

bioinformatics tool employs a variety of algorithms to 

condense a huge number of genes with related 

biological terms into families that are arranged in a 
logical and relevant manner. These families are referred 

to as biological modules [13]. Surveillance, 

Epidemiology, and End Results Program (SEER) this 

initiative attempts to collect data on its diagnosis, 

treatment, and trends [6]. The programme tracks 

differences in cancer survival rates by age, ethnicity, 

and stage at diagnosis for each form of cancer. Gene 

ontology (GO) this comprehensive bioinformatics 

source offers details on functional genomics as a way to 

express biological knowledge. The website 

(http://www.geneontology.org) hosts this community-
based initiative. Gene Expression Profiling Iterative 

Analysis (GEPIA), this online server enables biologists 

and clinicians to carry out thorough and sophisticated 

data mining jobs with easy clicking, allowing data 

mining in research fields, scientific discussions, and the 

development of cancer treatment options. It is a web 

server used to profile and examine both normal and 

cancerous gene expression [23]. University of Alabama 

Cancer Database (UALCAN) is a comprehensive, 

approachable, and interactive online tool for studying 

cancer omics data is the UALCAN database. It is a 
complete data-mining platform that is integrated to 

make the analysis of the cancer transcriptome easier. 

The Gene Omnibus Database (GEO) High-throughput 

gene expression and other functional genomics data are 

freely archived and distributed globally via the GEO 

database, a public resource. Instead of focusing solely 

on gene expression investigations, the GEO has 

expanded to cover several other data uses with the rapid 

advancement of technology, such as looking at 

chromatin structure and genome-protein interactions 

[4]. The Cancer Genome Atlas (TCGA) is one of the 

most comprehensive and effective cancer genomics 
initiatives is the Cancer Genome Atlas. Over 11,000 

people representing over 30 different cancer types have 

had their genomic sequence, expression, methylation, 

and copy number variation data gathered, evaluated, 

and made available via the database programme [24]. In 

order to improve cancer diagnosis, bioinformatics has 

so emerged as a very potent and revolutionary tool. By 

using a variety of tools and databases, as well as the 

enormous volumes of data produced by microarray 

technology, it assists in the early cancer diagnosis of the 

many types of malignancies. The UCSC Cancer 

Genomics Browser is an online tool for hosting, 

viewing, and analysing data on clinical research and 

cancer genetics online [8]. NONCODE is a constantly 

updated knowledge base of ncRNAs from several 

species, including human and mouse, with the 

exception of tRNAs and rRNAs [17]. The Cancer 

Genome Work Bench (CGWB) focuses on gene 

expression, mutations, CNV, and methylation and is a 

useful tool [30]. The Genomics of Drug Sensitivity in 

Cancer (GDSC) database is the greatest publicly 

available database of information on medication 

sensitivity and response in cancer cells [28]. CanSAR is 

an open, cross-disciplinary knowledgebase that focuses 

on cancer and seeks to promote translational cancer 

research [2]. The cBioPortal for Cancer Genomics is a 

platform available to researchers for exploring, 

visualising, and analysing multimodal cancer genomics 
data [7]. SomamiR is a database created to explore into 

the relationship between somatic and germline 

mutations and miRNA function in cancer. The 

paediatric cancer genome project (PCGP) and the gene 

expression omnibus (GEO) are the sources of the 

mutation data, while miRBase release 18 is the source 

of the miRNA data. MethyCancer houses information 

on DNA methylation, cancer, CNV, CpG Island clones, 

and the relationships between these databases. The 

user-friendly MethyView display makes it simple to 

search the database [11]. The SNP500Cancer database, 
a part of the Cancer Genome Anatomy Project (CGAP) 

(http://cgap.nci.nih.gov/Tools) is a database used to 

verify the sequencing and genotype of single nucleotide 

polymorphisms (SNPs) in cancer and other complicated 

disorders [21]. The primary objective of the 

SNP500Cancer project is to re-sequence reference 

samples in order to identify known or novel SNPs for 

molecular epidemiology investigations in cancer. The 

Catalogue of Somatic Mutations In Cancer (COSMIC) 

is the largest database of somatic mutations and the 

impact they have on cancer in humans [19]. The 
European Genome-phenome Archive (EGA) is a 

repository for all kinds of genotyping and sequencing 

research. Nearly 58% of all EGA studies are related to 

cancer, including research from the International 

Cancer Genome Consortium (ICGC). The Cancer 

Genomics Hub (CGHub) is a central repository for the 

genomic data generated by three distinct projects at the 

National Cancer Institute (NCI) of the United States, 

namely the Therapeutically Applicable Research to 

Generate Effective Treatments (TARGET) and Cancer 

Cell Line encyclopedia (CCLE) projects and The 

Cancer Genome Atlas (TCGA) [26]. 

CONCLUSIONS 

The current review collection provides in-depth 

analyses of the key bioinformatics resources and 

databases utilised in the inquiry. Recent advances in 

genomics and related information technologies have 

accelerated the connection between scientific study and 
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therapeutic application through the creation of a public 

data repository and analytical tools [29]. Scientific 

research has advanced thanks to readily accessible 

resources. The genomics and big data era has created a 

demand for collaboration and data sharing in order to 

successfully utilise this new information. Here, we 

describe the online resources for cancer genomics 

research and assess them based comprehensiveness of 

the omics data, and user-friendliness. We believe that 

by introducing the resources now, the cancer research 

community will be better aware of them and be able to 

use them more readily. The resources reviewed include 

data repositories and analysis tools. Although the field 

of bioinformatics has demonstrated to have a big impact 

on the medical industry, it can also be extremely 

important in fields like agriculture, raising livestock, 

and even space exploration. This collection of articles 

emphasises the variety of methods and data sets that are 

being developed in bioinformatics techniques to address 

difficult problems like how to prioritise lead 

compounds with the potential to disrupt the tumor-
immune microenvironment and how to more accurately 

predict clinical outcomes. 
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