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Abstract

Cancer biomarkers are the biological molecules produced by the body or tumor in a person with cancer. In order to place
the functioning of biomarkers for clinical investigating, they are passed through different clinical trials in order to check
their treatment rate as compared to the normal markers. Different genes are involved in causing the breast cancer and
early diagnosis through biomarkers provides an effective way to control the mutations caused in cancerous tissues.
Genetic biomarkers are those biological molecules that can detect the change in the DNA and RNA structures. HER2
somatic mutations lead to increase in progressions of cancer development non-small cell lung cancers as well as in breast
cells. The most important biomarkers are ALF-alpha-fetoprotein is a protein that in humans is encoded by the AFP gene
in the liver. Mutational defect in AFP gene leads to severe damage to liver. C-reactive protein (CRP) is the biomarker for
inflammation in the body cells. Prostate specific antigen (PSA) is the biomarker used for detection of prostate cancer.
Microsatellite instability analysis of a tumor which provides predictive and also prognostic information. Cerebrospinal
fluid (CSF) is the important biomarker for the diagnosis of dementia, Alzheimer’s disease pathologies.
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INTRODUCTION They are tumor targeting once the biological functions
of biomarkers compatibly to the particular disease and

Different types of biomarkers have been used infectious agent [5, 6].

for the treatment of various diseases such as cancer,
infectious, inflammatory to assist the stage or status of
disease [1, 2]. The advantage of using biomarkers in the
fields of medical sciences has become the eminently
progressed in the last decades. Cancer biomarkers are
the biological molecules produced by the body or tumor
in a person with cancer. They usually follow up
treatments of clinical diagnosis under medical
complications [3, 4]. Cancer biomarkers can be
designed in the form of DNA, RNA, protein or
metabolomics profiles that binds to the cancerous cells
in order to proliferate them in the normal tissues of the
body. There are many ways to investigate the designing
of the biomarkers used for the treatment of cancer on
the basis of DNA sequence, DNA or RNA tests to look
for gene fusions or measure RNA or protein levels.

Previously, different drugs and chemical
agents have been used to treat the infectious and
cancers but they are not are reliable die to high cost and
no compatibility to the living system. The most
important genetic diseases that causes lethal mutations
and difficult to treat. One of such kind of disease id is
the gene encoding the enzyme thiopurine methyl-
transferase in which patients cells fail to metabolize
large amounts of the leukemia drug, mercaptopurine
that causes severe complications. For such kind of
treatment, biomarkers have been designed to clinically
point by point treatment of leukemia and other blood
borne diseases [7, 8].
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Table 1: Shows the different types of biomarker and their medical roles

Biomarker/Therapeutic | Function Clinical role Reference
agent
Cancer biomarkers Clinical diagnosis Particular disease and [3, 4]

infectious agent

Breast Cancer HER2

Mutations in different tissues [3,9, 10,
of breast changes 11]

Liver cancer ALF-alpha-fetoprotein

Mutational defect in AFP gene | [16, 17,
leads to severe damage to liver | 18]

Prostate cancer Prostate specific antigen

It appears due to certain [17, 18]
mutational defects in the
prostate gland.

Colorectal cancer KRAS mutations

Abnormal proteins formation [22, 23,
24]

Inflammation C-reactive protein (CRP) Biomarker for inflammation in | [27, 28]
the body cells
Neurological Cerebrospinal fluid (CSF) Important biomarker for the [29, 30]

diagnosis of dementia,
Alzheimer’s disease
pathologies.

CRISPR/Cas9 system Genetic defects Genome editing [8, 31, 32]
Gene expression Expression levels of miRNAs in tumors | Clinical diagnostics [18, 19]
Genetic biomarkers DNA/RNA Biological molecules [19, 20]
Immunotherapy Best treatments to elucidate the different | Medical treatments [13, 14]

responses among different patients

Types of biomarkers and their medical roles

Breast cancer is one of major cause of deaths
among women all around the world due to mutations in
different tissues of breast changes to severe form and
treatment has become difficult due to risky genes that
cause mutated the normal cells. One of such kind of
clinical example is the immunohistochemistry for
estrogen receptor in breast tumors has been performed
for years that become the apparent that many clinical
assays do not accurately assess this critical predictive
biomarker [3, 6]. The other biomarkers are progesterone
receptor (PR) and human epidermal growth factor
receptor 2 (HER2). In order to place the functioning of
biomarkers for clinical investigating, they are passed
through different clinical trials in order to check their
treatment rate as compared to the normal markers that
used for same treatment that have been prohibited due
to more side effects as these contained the chemicals
agents [9, 10].

Different genes are involved that activated as a
result of mutations and testing of mutated genes leads
effective for controlling the cancers. For example,
HER2 gene or for the HER2 protein, samples from the
patients required in order to monitor the disease as a
result of proteins in the particular gene [11, 12].
Biomarkers play a critical role in improving the drug
development process as well as in the larger biomedical
research enterprise. Different genes are involved in
causing the breast cancer and early diagnosis through
biomarkers provides an effective way to control the
mutations caused in cancerous tissues. These
biomarkers are frequently associated with a

predisposition to cancer and can inform a woman's
future risk of developing breast cancer. There is need to
design molecular based biomarkers that can target the
tumors at molecular level thus helpful for gene
expression [3, 6, 8].

Immunotherapy is one of the best treatments to
elucidate the different responses among different
patients taken medical treatments. There is difficult to
monitor the individual response of each patient.
Biomarkers have been used to predict immune response
to determine which patients benefit from which type of
immunotherapy. Biomarkers are ideal to the immune
cells as they can differentiate the cancerous or mutated
tissues from normal ones. Biomarkers show responses
to abnormal cells once designed for medical therapies.
Genetic mutations are a hallmark of malignant tumors
and are responsible for the vast majority of cancer’s
life-threatening characteristics that leads to progression
of cancer cells growth at extreme level and life
threatening events occurred in most of cases [13-15].

Various biomarkers and their mode of action
have been studied in different literature data. The most
important biomarkers are ALF-alpha-fetoprotein is a
protein that in humans is encoded by the AFP gene.
Mutational defect in AFP gene leads to severe damage
to liver. It also indicates the working status of liver such
as detoxification of chemical toxic compounds from the
body. Accumulation of toxic compounds can causes
liver toxicity. As a result, liver unable to performs its
functions effectively. Hepatocellular carcinoma is the
most leading cause of death from cancer rising
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mortality all the word. Biomarkers have been
discovered in order to explore the molecular mechanism
focused biomarker discovery has also benefited from
advances in instrumental design and technology [16-
18].

Genetic Biomarkers

Genetic biomarkers are those biological
molecules that can detect the change in the DNA and
RNA structures. These biomarkers detect abnormalities
in the functioning of the substructures of DNA and
RNA. DNA-based biomarkers designed to identify
genomic mutations, from single DNA building block
from base pairs to a large segment of a chromosome
that includes multiple genes. RNA-based biomarkers
are mostly mRNAs found in tissues and bodily fluids
[1, 8]. Changes in the loop structures of RNA also leads
to certain defects and affected the biological process of
central dogma. The inhibition of nay enzymes in DNA
replication, transcription and translation causes
functional abnormal in cells. Discovery of genetic
biomarkers helpful to control the genetic diseases arise

Proteins

biomarkers

S

Volatile organic
compounds

Cancer

£

Metabolites

from mutational defects and other diseases during
replicating of the body cells [19, 20].

Prostate specific antigen (PSA) is the
biomarker used for detection of prostate cancer. PSA is
the proteins that are the produced by the normal cells as
well as cancerous cells. It appears due to certain
mutational defects in the prostate gland. This biomarker
may be used not just to diagnose the disease, but to
measure its progression and how the treatment is
performing [11, 17, 18]. Prostate specific antigen is
usually measured by a simple blood test. Since the
amount of PSA in the blood is very low, detection of it
requires a very sensitive type of technology such as
monoclonal antibody technique. There are many factors
affecting the blood concentrations of causing the
prostate cancer in men such as functioning of prostate
gland. More technological advances needed in order to
diagnose the PSA proteins at cellular and molecular
level with low concentrations of blood samples for
testing [21-23].

Fig-1: Shows the different types of cancer biomarkers

Other Biomarkers

Colorectal cancer is one of the major causes of
death among human population. The risks of colorectal
cancer increasing day by day due to poor diagnosis and
malfunction testing of traditional methods. Normally
KRAS mutations serve as an information hub for
signals which causes colorectal cancer. Microsatellite
instability analysis of a tumor which provides predictive
and also prognostic information. There are certain gaps
in molecular diagnosis of tumors arise during formation
of replication and abnormal proteins formation [22-24].

Biomarkers that have been used to control the
genetic and infectious diseases, their mode of action is
to elucidate the molecular sequences on the cinereous
causing agent or abnormal cells arise resulted due to
genetic defects. Biomarkers detect the cancerous and
other tumor tissues that causes the tumor
microenvironment that affects the functionality of
normal cells and sometimes unable to grow due to
arrest of cell cycle [19-21]. These cellular and
molecular events lead to occurring of tumor promoting
effects due to the senescence-associated secretory
phenotype. Although, biomarkers assist in diagnosis of
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molecular detection of abnormal genes and proteins
causing serious defects in normal tissues, more research
needed to carry out the target site of occurring of tumor
in normal cells. It helps to control the rate of infectious
diseases [25, 26].

Sometimes, HER2 somatic mutations lead to
increase in progressions of cancer development non-
small cell lung cancers as well as in breast cells. These
mutations are involved in activating mutations based on
their ability to increase intracellular signaling and
ultimately promote the development of tumor growth
[3, 8, 19]. Tumor cells can be diagnosed through biopsy
and other molecular analysis. It allows the identification
of different tissues. Various methods for molecular
analysis have been assayed as a procedure called ‘tumor
cell enrichment. Different analytical methods are
employed for extraction of DNA/RNA with tumor cells
but their detection sometimes can cause separation of
biochemical parameters reigns due to low compatibility.
The most important laboratory investigation of the
cancerous cells and tissues through histology-
agnosticism may be the extreme of a continuous
spectrum of action ability, rather than a binary quality
[27, 28].

C-reactive protein (CRP) is the biomarker for
inflammation in the body cells. It can be performed for
liver functioning and other types of severe
inflammatory markers such as arthritis. High
inflammation showed by C-reactive test as indication of
damaging of body cells such as bone , kidneys. A high
CRP test result is a sign of acute inflammation. It may
be due to serious infection, injury or chronic disease.
Sometimes, false positive tests of C-reactive protein
(CRP) leads to poor diagnosis that leads to improper
medical treatment. Therefore, other molecular markers
needed to discovered for accessing the abnormalities
such as inflammations. Cerebrospinal fluid (CSF) is the
important biomarker for the diagnosis of dementia,
Alzheimer’s disease pathologies. Detection of the
cerebrospinal ~ fluid  helpful to  control the
neurodegenerative disorders [29, 30].

Role of CRISPR/Cas9 and other systems

The CRISPR/Cas9 system is one of the most
important revolutionary advancements in the fields of
molecular biology and genetics that depends upon the
ribonucleotide complex formation instead of DNA
recognition. It depends upon on the genome editing of
the specific fragment or defective part of the nuclear
region [8]. It can be passed through series of events
show that mutational defects and other genetic
abnormalities can be easily manipulated through
CRISPR/Cas9 system. Genome engineering technology
has provided researchers with an invaluable tool to
accelerate the generation of mouse models for
biomedical. Many of the infectious diseases caused by
bacteria, viruses and other pathogens have been

controlled through CRISPR technology with particular
focused on genomic sequences to be editing in order to
replace the defective of nonfictional part of the nuclear
regions. In this way, it can be used to detect and destroy
DNA from similar bacteriophages during subsequent
infection [31, 32].

There are different methods for checking the
expression levels of miRNAs in tumors. By measuring
the concentrations of miRNA, it becomes easy to treat
the genetic defects. This property of the cancer cell is
being utilized in cancer diagnosis for early and accurate
cancer diagnosis. P53 gene mutation is prevalent in
several cancers. Different drugs have been used to
control the mutations in P53 gene in order to arrest the
cell cycle [18, 19]. One of such kind of drug that has
been effectively used is the gendicine induces the
expression of p53 restores its activity and destroys the
tumor cells. Although, advancements in genetic basis of
cancers have been made to target the genetic mutations,
but through genetic engineering and combinations of
other biomedical sciences helpful as a bridge for
targeting tumors and cancerous cells proliferation. In
this way, Alzheimer and neurodegenerative disorders
can be treated in better ways [33-35].

CONCLUSION

The expression of the different genes can be
taken into consideration through revolutionary
advancements in macular biology. Biomarkers can be
also associated with some degree of risk. Molecular
alterations that have been used for the cancer diagnosis
are occurring at the DNA level include gene replication,
rearrangements or translocations, point mutations,
deletions or insertions. Genomic editing through
CRISPR technology as the most powerful system to
treat the number of diseases.
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