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INTRODUCTION 

Technologies that measure some characteristic 

of a large family of cellular molecules, such as 

genes, proteins or small metabolites have been 

named by appending the suffix “omics”. Omics 

refers to the collective technologies used to 

explore the roles, relationships and actions of 

various types of molecules that make up the 

cells of an organism. Omics technologies have a 

broad range of applications and provide the 

tools needed to look at the differences in DNA, 

RNA, proteins and other cellular molecules 

between species and among individuals of a 

species. These technologies include genomics 

(study of genes and their function), proteomics 

(study of proteins), metabolomics (study of 

molecules involved in cellular metabolism), 

transcriptomics (study of mRNA), glycomics 

(study of cellular carbohydrates), lipidomics 

(study of cellular lipids) in a non-targeted and 

non-biased manner. This can also be referred to 

as high-dimensional biology and the integration 

of these techniques is called systems biology 

(Kell 2007; Westerhoff and Palsson 2004). 

Systems biology is an integrative discipline 

connecting the molecular components within a 

single biological scale and also among different 

scales to physiological functions and organismal 

phenotypes through quantitative reasoning, 

computational models and high-throughput 

experimental technologies (Tavassoly et al 

2018). When a gene is expressed it results in the 

production of a messenger RNA and ultimately 

a particular protein. The DNA sequences of a 

gene that code for a protein are called exons, 

and they are interspersed with DNA called 

introns, which do not code for proteins. Proteins 

are key players in cellular function. Unlike the 

static nature of cell‟s genes, proteins are 

constantly changing to meet the needs of the 

cell. Each gene is a linear stretch of DNA, 

which is transcribed into messenger RNA 

(transcription) and then translated by ribosomes 

into amino acid chains that make up protein 

(translation). A single-omics technique (e.g., 

transcriptomics) detects biomolecules of one 

type, but the integration of multiple omics data 

sets promises a substantial improvement in 

detecting biomolecules of multiple types 

(Canzler et al 2020).The use of multiple omics 

techniques is becoming increasingly popular in 

all facets of biology. Scientists and clinicians 

can now begin to attempt investigation of any 
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individual dysregulations occurring within the 

genomic, transcriptomic, miRnomic, proteomic 

and metabolomic levels thanks to advancing 

wet-lab technologies such as mass spectrometry, 

quantitative polymerase chain reaction (qPCR) 

and next generation sequencing, and detailed 

bioinformatics suites. The interplay between the 

wet and dry lab with specific clinical expertise 

not only is a main current component of 

translational medicine, but also is enabled by 

systems medicine (Ayers and Day 2015). 

TECHNIQUES CURRENTLY IN USE 

Genomics is the study of organism‟s whole 

genomes. MicroRNA (miRNA) is a recently 

discovered class of small non-coding RNAs. 

Cells use miRNA to regulate amount of protein 

synthesized by a gene by the mechanisms of 

translational inhibition and mRNA destabilization. 

Genomics and proteomics research has been 

advanced through the development of 

experimental techniques that increase throughput, 

such as microarrays. High Throughput Screening 

consists of assays developed to produce and 

analyze many individual data points or results in 

one experiment. The human (Homo sapiens) 

genome contains 3.2 billion bases (Baltimore 

2001) and an estimated 30,000-40,000 protein-

coding genes. These make up the coding regions 

(1-2% of the entire genome), while the remaining 

98-99% (non-coding regions) holds structural and 

functional relevance (International Human 

Genome Sequencing Consortium, 2004, Venter et 

al 2015). Traditionally, genes have been analyzed 

individually but microarray technology has 

advanced substantially in recent years. DNA 

microarrays measure differences in DNA 

sequences between individuals and the expression 

of thousands of genes can be analyzed 

simultaneously (Horgan and Kenny 2011).The 

epigenome is the supporting structure of 

genome, including protein and RNA binders, 

alternative DNA structures and chemical 

modifications on DNA. The proteomics 

involves the applications of technologies for the 

identification and quantification of overall 

proteins present content of a cell, tissue or an 

organism. Unlike the genome, which is fixed for 

most cells, the proteome is dynamic and 

proteomics is one of the most significant 

methodology to comprehend the gene function. 

The transcriptome is the total complement of 

ribonucleic acid (RNA) transcripts in a cell and 

consists of coding (1-4% messenger) and non-

coding (>95% ribosomal, transfer, small 

nuclear, small interfering, micro and long-non-

coding) RNAs (Berg and Stryer 2002, Mattick 

and Makunin 2006). Metabolomics is an 

emerging omics science involving the 

comprehensive characterization of metabolites 

and metabolism in biological systems. has 

already entered the clinic, with applications in 

newborn screening. It can be used to determine 

relative and absolute amounts of sugars, lipids, 

amino acids, organic acids, nucleotides, steroids, 

drugs and environmental constituents from a 

wide variety of sample types including primary 

cells, cell lines, tissues, biofluids, entire 

organisms and diverse geo-climatic 

environments (Misra et al 2019).Lipidomics is 

the entire complement of cellular lipids, 

including the modifications made to a particular 

set of lipids, produced by an organism. 

Bioinformatics is the application of 

computational technology concerned with the 

acquisition, storage, analysis, and dissemination 

of biological data, most often DNA and amino 

acid sequences. Bioinformatics uses computer 

programs for a variety of applications, including 

determining gene and protein functions, 

establishing evolutionary relationships, and 

predicting the three-dimensional shapes of 

proteins (Bayat 2002).A major application of 

bioinformatics is in the fields of precision 

medicine (health care techniques) and 

preventive medicine (to prevent influenza, 

cancer, heart disease and diabetes). Precision 

oncology would greatly benefit from actionable 

knowledge gained from multi-omics assays 

(Nicora et al 2020). Bioinformatics is used for 

transcriptome analysis where mRNA expression 

levels can be determined. All of life is social, 

from genes cooperating to form organisms, to 

animals cooperating to form societies. Omic 

approaches offer exceptional opportunities to 

solve major outstanding problems in the study 

of how sociality evolves (sociomics). First, 

omics can be used to clarify the extent and form 

of sociality in natural populations. This is 

especially useful in species where it is difficult 

to study social traits in natural populations, such 

as bacteria and other microbes. Second, omics 

can be used to examine the consequences of 

sociality for genome evolution and gene 

expression (Ghoul et al 2017). 

DISCUSSION 

Though access to large-scale omics datasets has 

revolutionized biology and led to the emergence 

of systems approaches to advance our 

understanding of biological process, omics 

strategies still provide many challenges. The 

technology and the software are still evolving 

and mapping the human proteome and 
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metabolome is still ongoing. Systems biology 

strives to unravel the enormous complexity of a 

cross-disciplinary environment. Multi-omics 

data generated for the same set of samples can 

provide useful insights into the flow of 

biological information at multiple levels and 

thus can help in unraveling the mechanisms 

underlying the biological condition of interest. 

There are a few publicly available databases that 

provide multi-omics data sets of patients. The 

data repository are (1) The Cancer Genome 

Atlas (TCGA), (2) Clinical Proteomic Tumor 

Analysis Consortium (CPTAC), (3) International 

Cancer Genomics Consortium (ICGC), (4) Cancer 

Cell Line Encyclopedia (CCLE), (5) Molecular 

Taxonomy of Breast Cancer International 

Consortium (METABRIC), (6) TARGET and (7) 

Omics Discovery Index (Subramanian et al 

2020).Genomic medicine is an emerging 

medical discipline that involves using genomic 

information and is making an impact in the field 

of oncology, pharmacology and infectious 

diseases. Metabolomics is increasingly being 

used to diagnose disease, identify drug targets, 

customize drug treatments and monitor 

therapeutic outcomes. Integrative approach 

using multi-omics data is a powerful strategy to 

decipher the mechanistic details of the 

information flow in a cell, and each analysis can 

generate tera- to peta-byte sized data files on a 

daily basis. Despite existing challenges, omics 

methodologies along with bioinformatics to help 

systemic study of disease. Systems medicine 

will prove to become one of the mainstays in the 

way future research will be carried out. There is 

a need to generate a multi-layer omics focused 

design using up-to-date omics techniques to 

further evaluate the contribution of individual 

omics layers.. 
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