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Abstract

All characteristics of genomes such as their structure, method of evolution and arrangement are covered in
genomics. This science includes a complete DNA double strand which covers all DNA genes. Genetic is completely
different from genomics where genetic is dealing with individual gene and its role in heritage while genomics covers
quantification and qualification of genes which incorporates in protein production. This review aims to discuss in
detail the role of genomics application in different medical fields such as genomic medicine, medical biotechnology,
molecular medicine, biomedical engineering, medical anthropology, social medicine, conservative medicine and
pharmacology and biomarkers discovery. Genomics controls social life around the world in research and health.
Genomics helps to understand ourselves as individuals and as members of the family or society. Genomics is the
investigation of an organism's genomics at the functional condition of various parts that cover the blueprint of the
living cell to reveal the physiology of the cell and its basic, developmental, and tissue-specific processes. Genomics
new techniques measure the behaviour of genes inside the cell as well as the analysis and the management of
biological data and this concept plays a major role in recent molecular biology. Genomics used also to develop the
next generation of antimicrobials against harmful strains of bacteria and viruses. Genomics gives a map about the
biological cells under physiologic and pathologic conditions which help in the progress of disease diagnosis, therapy
and drug development. The biomedical engineering reproduces the recent progress in genomics arrangement data
which leads to the huge progress in drug detection, biomarkers discovery and disease treatment. Consequently,
future genomics researches are the basis for detecting the initiation of many human diseases which help in therapy
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advances in the future.
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Introduction

All characteristics of genomes such as their structure, method
of evolution, final effects that is meant when two or more genes
combined to produce the final phenotype, or when alleles of a single
gene combine to produce their combined effects which equal the sum
of their individual effects, arrangement and final genomics map are
covered in genomics. This science includes a complete DNA double
strand which covers all DNA genes. Genetic is completely different
from genomics where genetic is dealing with individual gene and its
role in heritage while genomics covers quantification and qualification
of genes which incorporates in protein production. These proteins form
different tissue and organs inside the human body. Genomics includes
also DNA sequences and next generation techniques. Genomics is
very important to biological system health state and to understand
the complexity of biological system integrity, such as a brain complex
system [1]. Genomics has a different and complexity studies such as:
(1) effect one gene on another gene, (2) effect of many regions or loci
on the same chromosome, (3) gene hybridization and (4) interaction
between different loci and alleles [2]. Genomics is the investigation of
an organism's genomics at the functional condition of various parts
that cover the blueprint of the living cell to reveal the physiology of
the cell and its basic, developmental, and tissue-specific processes.
Genomics new techniques measure the behaviour of genes inside the
cell as well as the analysis and the management of biological data and
this concept plays a major role in recent molecular biology (Figure 1).
Genomics explains the framework of molecular medicine and gives
a map about the biological cells under physiologic and pathologic
conditions which help in the progress of disease diagnosis, therapy,
and drug development [3]. Thus, the study of the genomics has been
subdivided into several research areas as follows:

1. Human genomics focus on the genomics in the field of human
genomics until the entire human DNA sequence of the Human

Genomics Project and this field helps in treating and preventing
diseases.

2. Bacteriophage genomics focus on the study of bacteriophages or
bacteria which infect the viruses.

3. Cyanobacteria genomics focus the study of cyanobacteria such as
blue-green algae and this field plays an important role in shaping
the Earth’s atmosphere and biodiversity of life.

4. Metagenomics focus on the study of metagenomics of the
material obtained directly from the environmental samples.

5. Metagenomics focus on the revolution of both microbes and
entire living world.

6. Functional genomics focus on understanding the data formed
by genomics to describe the functions and interaction of a gene
where the functional genomics is dealing with the DNA on the
levels of the genes consequently it describes genomics-wide
method.

7. Pharmacogenomics focus on pharmacology and the relationship
between drug response and genetic variation to develop drug
therapy, which gives high drug effect and decreases the side
effects in the patient’s genotype and this field, is useful in treating
cancer, cardiovascular disease, diabetes, asthma and depression.
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The most recent application used in the last decade in genomics
to identify various and common respiratory diseases such as
occupational asthma is a genomics-wide association study
method. The identification and analysis methods of single
nucleotide polymorphisms in genomics-wide association
technique in occupational asthma are help in the development
and produce of new genetic markers to accurately identify
asthma-infected patients [4]. Genomics is connected with
hybridization to comparison between pairs of whitefish species
occurring in contrasting ecology. There are four genomics loci
between those white fish pairs by using genomics technique [5].
The genomics data collected provides information about the
serious damage of Rhodococcus genus bacteria by hydrocarbon
contamination. These data are collected through DNA, RNA,
protein, and metabolite levels to give a complete vision about
catabolic process of Rhodococcus genus bacteria by hydrocarbon
contamination. There are many genes are included in catabolic
process of Rhodococcus strains such as aliphatic, aromatic,
phthalate, polyethylene and polyisoprene genes [6].

Literature Review

This review inspects the importance of genomics application on
different medical fields, especially in clinical application, biomarkers
discovery and therapeutic process.

Role of genomics in genomic medicine

The DNA isolated from 491 samples reveals genetic variation in
chemokine ligand 5 (CCL5) and chemokine receptor type 5 (CCR5)
in metastatic colorectal cancer patients by genomic analysis applied
in a recent research [7]. In another study, the control of DNA
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phosphorothioate levels is increased by ATPase activity of DNA
sulfur modification, protein in Methanoregula boonei 6A8 (DndB).
The binding of ATP-ase in DndB is followed by destruction of DNA
complex in DndB and these leads to increase transcriptional process.
On the other hand, ATP hydrolysis increases the conversion of DndB-
ATP to free DndB which binds again to DNA for transcriptional
inhibition [8]. The obesity degrades sperm damage increases with
age. Increased Sperm DNA fragmentation and changed protamine.
Changes in seminal plasma miRNA expression lead to the characteristic
molecular signature of the ageing with new biomarker for male
reproductive function [9]. The genomics analysis communicates with
transcriptomics method applied to natural killer T-cell lymphoma
obtained from Epstein-Barr virus and both are closely related. The
transcriptomcs analysis reveals less latent and lytic gene activities
and higher changes occurs in T-cell epitope in natural killer T-cell
lymphoma comparing with other Epstein-Barr virus-related cancers
[10]. The genomics method of next-generation ribonucleic acid
(RNA) sequence (RNA seq) technology is applied to the mechanism of
varicose veins and its new genes occurred. The results obtained found
that hyaluronan synthases 2 gene (HAS2) plays an important role in
the varicose veins mechanism. Also, the HAS2 expression decreases
in the venous samples of patients with varicose veins [11]. The recent
technique of genomics method such as microRNA (miRNA) profile of
splenocytes in mice has experimental autoimmune encephalomyelitis
(a model of human multiple sclerosis). A miRNA-microarray reveals
increases in the expression of 9 miRNAs (let-7e, miR-23b, miR-31,
miR-99b, miR-125a, miR-146b, miR-155, miR-193b and miR-221)
experimental autoimmune encephalomyelitis where the serum levels
of miR-99b, miR-125a, and miR-146b are high in experimental
autoimmune encephalomyelitis mice compared to normal mice
[12]. The genomics analysis reveals that claudin 10 expression level
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Note: Functional genomics assays like gene expression profiling, metabolomics and proteomics are used as input data by different systems-level analysis approaches
such as Gene Regulatory Network (GRN) inference, Pathway Analysis (PA) and Flux Balance Analysis (FBA). Functional annotation, a core activity of genomics, is a
prerequisite in PA and FBA, and helps in the interpretation of GRNs. GRN and FBA generate models of the biological system based on genomics data and can also use
pathway databases as a priori information to help building models of the system. Alternatively, PA can be directly employed as an interpretative tool of the system. Systems
Medicine relies on GRNs and pathways to develop personalized genomic diagnosis tools. Metagenomics expands the system under study to a supraorganismal level,
whereas novel systems-level annotation paradigms such as transcript annotation expand the scope of functional annotations.

Figure 1: Relationships between systems biology and genomics (Conesa and Mortazavi, 2014).
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decreases in breast cancer cases compared with normal breast cases
by using the cancer genomics atlas through gene expression profiling
interactive analysis method [13]. The effects of both senescence and
senescence-related secretory phenotype have been connected in age-
related bone loss, but their roles in radiation-related bone damage are
still indefinable. Clinical radiotherapy is used in the treatment of many
cancers that include long-term mortality and lifelong distress [14]. In
newly published data, the recent genomics 4Tran technique combined
both capture-based chromosome conformation capture (3C) assay
and PCR method is applied to determine endogenous retrovirus
various copies in human and animal models. The 4Tran method focus
on transposons occurs in chromosome and detects target genes and
their transposable elements control [15]. The genomics method such
as microRNAs (miRNAs) have a significant role in cell formation,
differentiation and cancer development through controlling the
expressions of protein-coding genes by breaking down the messenger
RNA in a sequence-specific method. The miRNAs in cancer gives
informative data about the current status of the disease and this help
prostate cancer prognosis and diagnosis [16].

Role of genomics in medical biotechnology

In arecent study, the metagenomics analysis is used and proved that
the microorganisms like bacteria have not been having the extracellular
electron transfer ability and these results are very important in
microbial physiology, microbial ecology and biotechnology studies
[17]. In other research, a direct correlation was established between
the gold aggregating gold assay and the qPCR in the detection of the
Topoisomerase 1 and DNA phosphodiesterase 2 mRNA transcripts so
the gold aggregating gold assay is applied as a fast, easy and sensitive tool
for the determination of RNA [18]. The genomics researches detected
482 and 433 pentatricopeptide repeat genes in Gossypium raimondii
and Gossypium arboreum genomics, respectively. Also, there are 8
pentatricopeptide repeat genes were found in mitochondrion coding
protein, which have protein binding activity [19]. Genomics studies are
very suitable to detect the resistance ability of living organisms such as
bacteria to toxic materials such as cadmium. The bacteria can be used
for bio-remediating more efficiently environments highly polluted
with metals [20]. The genomics research is applied also to determine
the resistance to Macrobrachium rosenbergii nodavirus infection in
adult prawn is due to an increase immune factors and the acceleration
of hemocyte homeostasis by the dual roles of the hematopoietic tissue
organ in Macrobrachium rosenbergii nodavirus [21]. Another benefit of
genomics study is to role of fibronectin in nasopharyngeal cancer cell
motility and proliferation in concerted action with hypoxia-inducible
factor-la and transforming growth factor-B1 possibly through linking
molecules such as Src proto-oncogene (protein-tyrosine kinase)
and protein kinase B or Akt. Fibronectin expression has potential
prognostic value in patients with nasopharyngeal cancer cell [22].
The genomics play a potential role with proteomics in the adaptive
response to hypoxia-reoxygenation stress and serve as an important
benchmark to understand the mechanisms underlying mitochondrial
sensitivity to hypoxia (ischemia) and reoxygenation [23]. The genomics
and proteomics studies communicate together to investigate the
autophagy. Autophagy is active during nail keratinocyte cornification
and its substrate specificity depends on the accessibility of the proteins
outside of the cytoskeleton and their presence in large complexes [24].
The genomics researchers are recently applied in the gene regulatory
network analysis where genomics study explores the role of the non-
starch polysaccharide pathway in the diminishing glycemic index [25].
The results obtained from genomics and proteomics researches revealed

that plant RNA viruses utilize chloroplast membranes to collect viral
replication processes. Furthermore, the viral proteins were connected
with chloroplast-related proteins and prompt of viral proteins was
occurring. Consequently, the viral replication process is stimulated by
chloroplasts [26]. The recent plant genomics method such as genomics
sequencing help to understanding of plant stress biology and improve
the worldwide food production [27].

Role of genomics in molecular medicine

The genomics application in molecular medicine helps to progress
the precision of drug-target interactions and play a vital role in the new
drug studies and objective protein progress [28]. In other research,
the necessity for fertilization in rice embryogenesis is interceded by
male- genomics factors. The genomics technique applied to mitosis
for meiosis in rice egg cell, clonal offspring obtained have of parental
heterozygosity. The synthetic asexual-propagation quality is genetically
through multiple generations of clones. This work establishes the
probability of asexual reproduction in crops increasing rates [29].
The genomics method is applied to detect the serine/arginine
protein kinase 1 (a moonlight protein involved in many cellular
activities such as cell cycle progression, immune response, chromatin
reorganization, controlling of viral genomics replication, protein
amino acid phosphorylation, controlling of many mRNA paths, germ
cell growth and inflammation). There are many diseases such as cancer
is associated with dysregulation of serine/arginine protein kinase 1
that controls by various transcription factors and signaling pathways
[30]. In a recent research, the genomics assay is used to identify the
role of folate-controls one-carbon metabolism that incorporated in
mitochondrial methylenetetrahydrofolate dehydrogenase 2 and purine
synthesis pathways. The mitochondrial methylenetetrahydrofolate
dehydrogenase 2 decreases cancer progress and also their processes
related with purine nucleotide deficit that induces accumulation of
5-aminoimidazole carboxamide ribonucleotide [31]. The molecular
medicine communicates with synthetic gene circuits to give a great
progress in medicine, biology and chemistry. The application of
genomics technique such as clustered regularly interspaced short
palindromic repeat system helps in cancer biology and therapy field.
The use of synthetic gene circuits is used to treat cancer [32]. The
genomics technique is also used in synthetic double-stranded RNA
(polyinosinic:polycytidylic acid). This synthetic DNA causes increases
of viral signal transition and increases of transcription 1 and decreases
of inflammatory chemokines. Exposure to PIC increases chromatin-
bound inflammatory activity (IFNP) activity. This effect on IFN
inhibits in beta cells [33]. The genomics field is applied in synthetic
consortia, biophysical theory and simulations the role of the spatial
interference ecosystem organization. The results obtained reveals at
growing fronts and the elimination time of toxin-sensitive species is
equal to the spatial interference balance. In bidirectional interfering,
their structures separate into monoculture colonies with the
corresponding separatrix set by the spatial interference balance. The
ecosystem progress becomes high and yields differing structures. So,
spatial interaction balance plays an important and significant role in
microbial extension, microbial organization and synthetic ecosystem
environment [34]. Another application of genomics in molecular
medicine is a transcription activator-like effector (TALE) induces
another TALE protein from DNA. The polar translation by TALEs
is based on its bind to DNA. The polar TALE plays an important
and significant role in gene expression and enriching the molecular
medicine [35]. Another benefit of genomics is its application in the
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design of artificial bone and formation of novel bone. The micropores
play a significant and important role in both refining bone growth in
the macropores and in providing extra space for bone growth [36]. In
a recent research, the genomics assay also used in genes programming
in cytochrome P450 and ATP-dependent RNA. The results obtained
in this research leads to the development of lentinus tigrinus (wood-
decaying fungi, Polyporales) and other fungi researches [37].

Role of genomics in biomedical engineering

Genomics application is preferred also in biomedical engineering
where the highest expressions of pyruvate dehydrogenase kinase 2
(PDK2) and pyruvate dehydrogenase kinase 3 (PDK3), especially
the latter, were prognostic factors of acute myeloid leukemia [38].
In another recent research, genomics application new technique
(MeDEStrand tool) to detect the whole- genomics arrangement in
the DNA double strand with more accurate and high-resolution way
[39]. Another use of genomics in medicine is its use to maintain of
cellular protein homeostasis. Protein hemostasis in cell is needed
for cell growth, maintanance, function, adaptation and responses
to environmental stress. Protein hemostasis in the cell is controlled
by proteostasis networks. The proteostasis networks composed
of protein synthesis and autophagy-lysosomal processes. The
proteostasis networks control by autophagy-lysosomal processes
such as macroautophagy, microautophagy and mitophagy in tumor
development and progress [40]. The application of the new and most
recent genomics technique (the novel two-amplicon method) provides
an accurate and well-defined tool on the role of microbiota in both
health and disease [41]. Cancer stem cells are a key trigger for the
initiation, development and chemo-resistance of liver cancer. They are
novel targets for the treatment of liver cancer. The microRNAs-486-
Sirl is being incorporated in suppressing cancer stem cell initiation
and tumor development [42]. The accumulation of visceral fat is direct
proportional obesity mortality. The B cell lymphoma 6 is a key trigger in
the immunity in visceral fat accumulation. The genomics application,
including both RNA and DNA analyses revealed that B cell lymphoma
6 controls gene networks in cell growth and fatty acid biosynthesis.
Consequently, B cell lymphoma 6 conversely related to visceral
fat accumulation and metabolic health [43]. Another application
of genomics in medicine has been its use recently to investigate the
mitochondrial role, such as mitochondria movement and divide to
maintain mitochondrial number and shape. Also, mitochondria play
an important role in ATP-generating energy, reactive oxygen species,
and Ca** buffering system. Mitochondria play a significant role in
various neurodegenerative disorders. So, mitochondrial dysfunction is
proportional to neurodegenerative diseases [44]. Another application
of genomics is the use of novel micro RNAs and microRNA Expression
in Medicago truncatula plant which effect on plant growth and
productivity. The genetic basis of salt-alkali resistance in the plant
explains the significant role of miRNAs in plant stress resistance to
saline-alkaline stress [45]. The novel and recent genomics technique
such as CRISPR-Cas9 gene is used in medicine to investigate the human
genomics and this is very important in medical application. This
method provides an accurate and well-identified of HIV patients by
using CD4* T cells the detection period by using this technique range
from 2-3 weeks [46]. Another important role of genomics is it's used in
medicine through the identification of omega-3 polyunsaturated fatty
acid level in brain tissues. The nutrition plays an important role in brain
structure through the development of gray matter and maintenance of
white matter through the whole human life. Consequently, omega-3
polyunsaturated fatty acids have an important role in brain tissue and
cleverness, human health and disease [47].

Role of genomics in medical anthropology

The genomics application is used also in the specimens chosen in
allopatry and sympatry correlated with reproductive segregation using
natural selection. There are various and different forms of selection that
depend on reproductive method. This reproductive method determined
first by allopatry method, then detected by sympatry method [48]. The
genomics communicates with microarray application to detect a novel
esophageal squamous cell carcinoma hypermethylation biomarker
(ZNF132 gene). The ZNF132 gene is controlled by hypermethylation
and found in both normal tissues and cancer cell lines. Consequently, the
ZNF132 gene plays an important role in the development of esophageal
squamous cell carcinoma as a tumor suppressor gene and this gene is
controlled by the DNA hypermethylation [49]. In a recent research,
the genomics field plays a significant role in the high-altitude variation
among human groups. This study investigates the DNA methylation
of the promoter region of EPAS1 and LINE-1. Human exposure to the
high-altitude hypoxia has a significant role on both EPAS1 and LINE-
1 methylation and this indicates that epigenetic variation plays an
important role in high-altitude variation [50]. The usage of genomics
in anthropology is explained through epigenetic where epigenetic is a
bridge between the social factors of health and physiological appearance
such as obesity. The epigenetics knowledge is employed in the social
factors of the human health. This research leads to more advanced in
health field specially preventing obesity [51]. The genomics field is
communicated with gene expression to investigate DNA methylation
levels in blood samples from five of the six extant species of the baboon
genus Papio. So, the rate and distribution of DNA methylation changes
across the genomics depend on hereditary basis. The DNA methylation
levels depend on positive selection [52]. The genomics method can be
applied in chromatin-bound dexamethasone-induced protein (DEXI)
in the type 1 diabetes-associated 16p13 genomics region. This result
can provide the bridge between DEXI and the regulation of local
antiviral immune responses in pancreatic beta cells. Also, this result
can provide an initial information on the function of DEXI [33]. The
medical application of genomics in medicine is its application in
Triatoma rubrofasciata which causes Chagas disease in the Americas.
The total length of Triatoma rubrofasciata mitochondrial genomics
was 17,150 base pairs with the base composition of 40.4% adenine,
11.6% genuine, 29.4% thymine and 18.6% cytosine. The Triatoma
rubrofasciata mitochondrial genome contains 13 protein-coding
genes, 22 tRNA genes, 2 rRNA genes and one control region [40]. The
growth hormone controls the entire body phenotype and causes minor
variations in cardiac trail. This hormone plays an important role. There
is no other similar case of positive selection of genes correlated with
growth or cardiac development was reported [53]. Another application
of genomics in anthropology is its application of antibiotics and
antimicrobial resistant bacteria which help to detect the maintenance
and removing of antibiotic resistance genes. This antimicrobial
resistance is very important to human health, food security, and the
global economy. Consequently, the antimicrobial resistant bacteria
within a wild animal population led to understand of how resistance
genes are spread and maintained in natural ecosystems [54].

Role of genomics in social medicine

Theapplication of genomics in the social sciences is greatly observed
in a recent research where this study recorded small support for foreign
aid for social development amongst the Hong Kong public. This result
contrasts similar surveys in other countries, but this observation related
to the lack of alocal data from official development assistance to foreign
countries [55]. In another study, the childhood danger disturbs health
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later on and this observation need to understand the genomics basis. In
this regard, genomics communicates with DNA methylation levels. So,
dangerous experience to childhood correlated with parental health and
this dangerous pattern effects on peripheral DNA methylation later on
the whole life [56]. The genomics field is also applied to the concept
of frailty which described as a clinical state of the poor resolution
of homeostasis following stress which increases the falls, delirium,
disability and mortality. The GRIN2B gene plays an important role
in brain development, synaptic plasticity and cognition. So, this gene
plays a role in frailty [57]. The application of genomics in the social
sciences is also involved in pre-mRNA process that responsible for
protein diversity. The pre-mRNA process is also responsible for tumor
pathology. In a tumor, this process controls proliferation, metastasis
and apoptosis of tumor cells. Thus, this process is very important for
cancer discovery and therapy [58]. The genomics test is increasing
in the last decade in clinical practice and research. The genomics
information can be transmitted to a specific product. In 2018, the
Human Genetics Society of Australia updated its position statement on
genetic testing and life insurance such as life, critical care, and income
protection products. The above-mentioned genomics or genetic society
takes more active role in regulating the use of genetic information in
personal insurance [59]. The history of science (particularly the history
ofbiology) is another field of genomics application in the social sciences.
The function of the dissertations of biologists in the genomics field is
to detect the bridge between a molecule and its function [60]. Another
preferable application of genomics is its use for the detection of ghrelin
level. Ghrelin is a gastric hormone involved in the neurobiology of
alcohol intake. A significant decrease was recorded in gut-microbial
variety in alcohol consumption. The ghrelin hormone involved in
alcohol consumption that increased alcohol intake levels and that
ghrelin receptor decreases alcohol consumption [61]. The human
papillomavirus increases the cervical cancer incidence. The genomics
study of cervical cancer is very important in the determination of genes
which controls cancer incidence. The arrestin domain containing
3 (ARRDC3) gene is the gene responsible for cervical cancer. The
ARRDCS3 gene suppression caused decreases in both cell growth and
susceptibility to human papillomavirus infection and this mean that
ARRDCS3 gene is involved in the human papillomavirus infection [62].
The specific application of genomics is its application in Yes-associated
protein. Yes-associated protein is an important factor f ARRDC3or
tissue homeostasis. The reduction of Yes-associated protein such as the
tumorsphere-forming potential, cell motility and chemoresistance in
vitro is sufficient to decrease tumor growth and cancer stem cell marker
expression in esophageal squamous cell carcinoma [63]. The mothers
in an angry case who take message ingested more fruit and vegetable
for their child in the essential buffet while fathers in this group did not
consume more fruit and vegetable but make more intention to improve
future fruit and vegetable feeding. Consequently, regarding to parents,
especially mothers, in an anger case are more effective for encouraging
healthy dietary choices for children [64].

Role of genomics in conservative medicine

Another application of genomics is its communication and
integration with proteomics, metabolomics and lipidomics to form
the complete picture of the application of the new recent techniques
in medicine [65-67]. The genomics research is applied also in both
mitochondrial DNA changes and maternal hypertension in China.
Higher changes level of amino-acid and RNA alterations were observed
in maternal hypertension than the control. There are also 40 changed
heteroplasmicl/homoplasmic modifications in 4 genes: COXIL, tRNA™,
ATP8 and ATP 6. So, new mitochondrial DNA changes are included

in maternal hypertension the pathological cases and mitochondrial
genetic changes were identified in maternally hypertension [68]. The
genomics correlated with meta-analysis is applied to investigate the
genetic basis of both coronary artery disease and periodontitis. There
is a hereditary basis of both due to same environmental risk factors
[69]. Genomics approach is used in medicine to detect a conservative
bridge that allows viral DNA synthesis. The genomics application is
also increasing complete virions secretion compared to empty virions
secretion. Consequently, the ratio of complete virions to empty
virions is increased. The hepatitis B virus core protein linker region
plays an important and significant job at various stages of hepatitis B
virus reproduction [70]. The genomics has a great step in the human
metabolism and the obtained results shows that there are 5-10% of
all genetic areas occur in the control of blood/urine metabolite levels
plays an important and key-trigger role in body mass index and
mental characters/disorders. The metabolomics researches reveal that
the blood/urine metabolites provide new preventive and therapeutic
agents [71]. The genomics method is an accurate good and valuable way
to determine the complete list of biological functions of RNA inside
the human and animal models. The genomics describes accurately
the specific microRNA and its important role inside the biological
system where circular RNA is an active regulatory transcription factor.
Circular RNA has various functions such as continuous synthesis
of RNA and protein molecules to be in a conservative way inside
biological system. In addition, circular RNA expression is higher than
that of RNA linear forms where the expression of circular RNA is
tissue-specific. Circular RNA has a specific function and can be used as
biomarkers for the diagnosis, prognosis, and evaluation of response to
therapy [72]. Another unique application of genomics is its application
in the pathogenesis of multiple sclerosis. The hereditary factors are
related to multiple sclerosis in addition to environmental factors. Also,
endogenous retrovirus has an important a role in multiple sclerosis.
The genetic mutations on human chromosomes 6, 14 and 18 have
been known as major biomarkers in multiple sclerosis. The obtained
results give a relation between association between Endogenous
retrovirus and multiple sclerosis [73,74]. The whole genomics data in
8 domesticated species such as cat, dog, pig, goat, sheep, chicken, cattle
and horse are detected and compared these domesticates with their
ancient relatives. The correlation analysis revealed that the most recent
one (~10.000 years ago) is proportionally correlated with domesticated
and wild animals [75]. Another genomics application was observed
in Han Chinese essential hypertensive cases depend on clinical and
molecular data. Phylogenetic analysis shows 4375 haplotype C is
greatly conservative in 17 species. So, these alterations reported in
hypertension and halop type C play a significant and initiated role on
the phenotype in this hypertensive family [76].

Role of genomics in pharmacology and biomarkers discovery

The genomics research is also used in pharmacology and
biomarkers discovery where eosinophil-correlated diseases are rare
diseases that characteristic of the presence of eosinophils in tissues and/
or peripheral blood. The drug development and biomarkers detection
for these diseases are limited. The application of eosinophil genomics,
epigenomics and proteomics are better and suitable techniques to
investigate the role of the eosinophil in tissues, detect the eosinophil
biomarkers that activated the tissue and better understand of the role of
eosinophils in human disease [77]. The genomics is better technique to
detect the genetic diseases such as orphan diseases where these diseases
foundin < 1in 2000 persons. In this disease, the specific mutations detect
in patients reflect on patient's phenotype. The genomics technique helps
to discover drug targets and drugs/drug-like molecules for treatment
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of patients with genetic disease [78]. The genomics strategy by the
examination of gene expression in human-induced pluripotent stem
cell cardio-myocytes show the compound called cardioprotectant 312.
This compound causes up-regulation of hemeoxygenase-1 (a marker of
the antioxidant response) and this marker correlated with protection of
cardiomyocytes from oxidative stress [79]. The genomics application
explores the bridge between epigenetics of an individual and his/
her environmental exposure record (exposome) and this gave rise to
determinant factor that causes human malignancies. The epigenetic
changes are risk fingerprints in the discovery of new biomarkers in the
tumor [80]. The genomics method in obesity and diabetes explores that
cannabinoid 1 receptor is correlated with obesity and type 2 diabetes.
So, the identification of AJ5012 as a novel peripheral cannabinoid 1
receptor antagonist and this antagonist of the peripheral cannabinoid
1 receptor blockade breaks the correlation between insulin resistance
and adipose tissue inflammation [81]. The genomics assay in cancer is
very urgent and recent technique where the tumor suppressor gene is
p53 programmed by TP53 gene. Many factors such as DNA damage,
heat, hypoxia and over expression causes activation of p53 gene. Thus,
p53 gene regulates many biological cycles that responsible for genetic
stability by preventing genomics mutation. About 50% mutations in
human cancers increases in expression of murine double minute 2 gene
(mdm?2) which represents one of the reasons for cancer progression
[82]. The most recent genomics technique (CRISPR-Cas9 gene-editing
strategies) has been applied to investigate and follow the complex
biological processes. This technique is used in primary human CD4*
T cells for analyzing the role of host factors in HIV infection and
pathogenesis. Consequently, this technique allows high-throughput
detection of HIV host factors in primary CD4* T cells by gene knockout,
validation, and HIV spreads infection in a very short time of 2-3 weeks
(Hultquist et al., 2019). The estrogen receptor and human epidermal
growth factor receptor 2 are essential biomarkers to endocrine and
anti-HER2 therapies, respectively. The genomics technique in estrogen
receptor and human epidermal growth factor receptor 2 which
recorded mutations, amplifications, translocations and alternative
splicing, emerging as new biomarkers [83]. Type 2 diabetes mellitus
is the most common disease with endocrine and metabolic disorders.
The proteomics, metabolomics and meta-genomics techniques have a
significant role to understand the physiological processes and regulatory
mechanisms of type 2 diabetes mellitus such as genetic regulation of
blood glucose levels, intestinal microorganism, and inflammation.
The modification of proteins can be investigated by proteomics while
metabolomics identify the metabolites in living organisms [63]. The
microRNAs are good specific biomarkers for cancer diagnosis. The
miRNAs are not only predictive of cancer incidence but can be used for
cancer classification also. The microRNAs are included in angiogenesis
pathways and microRNAs are used to calculate cancer severity [84].

Discussion and Conclusion

There are a lot of scientific thinking are opened when we discuss the
role of genes, multiple functions in the biological system such as gene
expression, mutations and alterations. Genomics is very important
to the biological system health and to understand the complexity of
biological system integrity. Genomics has a different and complexity
studies such as:

1. Effect one gene on another gene,
2. Effect of many regions or loci on the same chromosome,

3. Gene hybridization and

4. Interaction between different loci and alleles. The most recent
application used in the last decade in genomics is a genomics-
wide association studies.

Genomics provides the scientific community with a better view
about the role of genes inside the cell in health and disease states and
future genomics researches help us to understand disease initiation
and progress which helps us in biomarkers discovery and therapy
advancement.
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