(, IJARSCT ISSN (Online) 2581-9429

~( " International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 2, September 2023

Analyzing Cancer through Molecular
Perspectives: A Comprehensive Review

Anil Kumar Gurjar' and Dr. Shivnath Yadav’
Research Scholar, Department of Bioinformatics'
Associate Professor, Department of Bioinformatics
Sunrise University, Alwar, Rajasthan, India

Abstract: More than 277 distinct forms of cancer illness are referred to be cancer in the broadest sense.
Researchers have discovered many cancer stages, suggesting that a number of gene alterations have a role
in the genesis of cancer. Anomalous cell proliferation results from these gene alterations. A key component
in the rise in cell proliferation is the presence of genetic diseases brought on by inheritance or heredity.
Technological developments in bioinformatics and molecular approaches have helped to gather more data
that may be helpful for early diagnosis and appropriate therapy. Certain adverse effects of medication may
be anticipated and even managed in cancer patients. Molecular genetic investigations have identified
pathways of cancer in recent years. These research’ findings have enhanced our knowledge of how genetic
abnormalities contribute to the development of cancer. Our goal in this work was to evaluate the molecular
components of cancer.
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I. INTRODUCTION

Cancer ranks as the second most prevalent cause of mortality worldwide. The incidence of cancer has generally
increased; in the United States alone, there were about 1,665,540 cancer patients in 2014, and 585,720 of them had died
from the disease. Thus, in human civilizations, cancer is a serious problem that affects everyone's health. Unfortunately,
the disease is variable at the tissue level, which presents major obstacles to accurate diagnosis and effective treatment.
Males are more likely to be affected by prostate, lung and bronchus, colon and rectum, and urinary bladder cancers, in
that order. Women are more likely to get cancer in the breast, lung and bronchus, colon and rectum, uterine corpus, and
thyroid. This study indicates that prostate and breast cancer, respectively, account for a significant portion of cancer
cases in men and women. The two types of cancers that most often afflict children are blood cancer and brain and
lymph node cancer, respectively. Cancer is caused by a series of gradually developing gene mutations that change how
cells function. It is clear that chemicals play a part in the development of cancer cells and the changes that occur to
genes. Lung cancer is also caused by a variety of chemicals that are involved in smoking and are carcinogenic. It's
noteworthy to note that environmental chemicals with the potential to cause cancer may directly or indirectly damage
the cytoplasm and nucleus of cells, causing genetic abnormalities and mutations. Together, bacteria, viruses, and
radiation contribute 7% of cancer cases and are considered additional carcinogenic factors. Essential genes often cease
functioning and cellular interactions break down as a result of cancer. The cell cycle is impacted and abnormal cell
division results from this disturbance. Proto-oncogenes normally regulate cell division and proliferation; however,
when a genetic mutation takes place, they change into oncogenes, which are very harmful to a cell's ability to survive.
In addition, the lack of tumor suppressor genes causes uncontrolled cell division. Approximately thirty distinct types of
repair proteins have been found; repair genes often produce proteins and/or enzymes with the ability to repair. In
essence, repair genes play two functions in the efficient repair of DNA: they prevent UV light-induced DNA damage
and eradicate the original UV-induced DNA lesions by removing uracil from DNA.

Epigenetics is the study of cell fate and epigenetic changes, which play a major role in the development of cancer.
These changes include DNA methylation, histone modifications, and nucleosome positioning. In cancer cells, DNA
methylation has significantly decreased. Mono-acetylated H4K 16 is often down regulated in cancer cells, which is the
primary source of most histone alterations. Even if the majority of the time the underlying molecular pathways are still
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unknown, every family of chromatin-modifying proteins has a relationship to cancer. In this study, we looked at cancer
from a molecular perspective to get a better understanding of the disease.

II. REVIEW METHOD
Using terms like "cancer and molecular process," "cancer and treatment," and "molecular aspects," we first looked for
research publications. The publications that met these word requirements were then thoroughly evaluated, and the
results were appropriately reported.

Cancer from the molecular prospective

Oncogene production and genetic illnesses are caused by a variety of genetic changes, including chromosome
translocation, point mutation, deletion amplifcation, and insertion activation. An exchange of genetic material between
chromosomes 9 and 22 is the cause of the high rate of chronic blood cancer diagnoses in the elderly. Ninety-five
percent of patients have Phl, a biomarker generated by this condition that might aid in a precise diagnosis. The Bcr
gene's association with the Abl oncogene resulted in the creation of a unique gene combination that translated into a
protein with kinase activity.

An unusual protein produced by a pS3 gene mutation is crucial in upsetting the biochemical mechanism associated with
p53. Research indicates that p53 anomalies are present in 60% of instances of cancer. Consequently, aberrations in
these molecular and biological processes have a role in the development of cancer cells, explaining the complex
relationship between the p53 gene and cancer. Under normal conditions, p53 plays a major role in angiogenesis,
differentiation, senescence, cell division, and DNA metabolism. Additionally, most mutations connected to p53 impact
the site where DNA binds, and p53 controls the impairment of genes caused by replication. The collaboration of p53
with CDK1-P2 and CDC2 maintains cancer cells in the G1 and G2 phases of the cell cycle. As a matter of fact, p53
either promotes or prevents cancer cell proliferation. After other genes cause damage to DNA, the p53 protein binds to
the damaged DNA and activates the WAF1 gene. Through this mechanism, p53 and CDK2 are linked, preventing p21
from influencing the cell cycle's next phase. Apoptosis induction, DNA repair protein activation, and cell cycle arrest in
the G1/S phase are the three ways that p53 prevents cancer.

All things considered, chromosomal instability, gene loss, and displacement are caused by hypomethylation, which is
often the outcome of repeated sequences. L1 of the LINE family, which has been connected to a number of cancers
including bladder, lung, and breast cancers, is one of the greatest examples of hypomethylation. Hypomethylation in
certain promoters may cause the ectopic expression of oncogenes; the tumor suppressor gene MASPIN displays this
condition in breast and prostate cancer cases. DPP6 and MAGE in melanoma, SNCG in ovarian and breast cancer, and
S100P in pancreatic cancer are more examples. Hypermethylation, as opposed to widespread hypomethylation, is
restricted to a particular CpG site. Transcription inactivation caused by hypermethylation of the promoter impacts genes
involved in repair, apoptosis, cell cycle control, and vitamin response. These events play a critical role in the
development of cancer. Hypermethylated promoters may thus be considered as novel biomarkers for the diagnosis and
prognosis of cancer, as the majority of research focuses on the CpG regions of promoters. It's also important to keep in
mind that aberrant methylation, such as hypermethylation in the CpG region, often happens during cancer. Poor control
of DNMT may be the source of the general disturbance of DNA methylation patterns; in fact, it has been shown that
DNMT1 and DNMT3b are substantially expressed in a range of tumor types. Moreover, it has been shown that
DNMT3a, DNMT3b, and DMNT1 expression are all downregulated by the MIR-29 family. DNMT expression is
regulated by miRNA as well.

Since acetylation is caused by HDAC, this condition impacts several cancers. The Sirtuin family comprises one of the
main families of HDAC enzymes. Increases in SirT1 expression and activity may take many different forms. Moreover,
the cooperation of SirT1 and DNMT]1 affects DNA methylation. HDAC expression may be regulated by microRNAs.
For example, in prostate cancer, miR-449a inhibits HDAC-1 expression to regulate cell survival and proliferation. In
addition to altering the expression of HDAC in a number of cancers, including lung, leukemia, and colon cancer,
ectopic mutations and deletions in HAT and related genes cause problems with histone acetylation. These events could
be the main reason why cancer develops. Furthermore, cancer cells lost H4K16ac, H3K4me3, H4K20me3, and
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histone demethylases. Furthermore, crippling mutations in UTX and SETD2 arise during kidney cancer. In leukemia,
MLL oncoprotein results in abnormal H3K4 and H3K29 methylation patterns, which in turn impacts the expression of
the MLL target genes.

It is well recognized that the tumor suppressors BRG1 and BRM are important in 15-20% of instances of lung cancer.
Interestingly, studies have shown that BRG1 regulates the expression of genes locally and disrupts the p53 and
SWI/SNF complex. The development of many malignancies is influenced by the SWI/SNF complex via its interactions
with RB, p53, MYC, MLL, and BRCA1. Therefore, inhibiting the SWI/SNF complex stops cells from proliferating.
Moreover, transcription is suppressed by promoter hypermethylation brought on by changes in nucleosome positioning.
Promoter hypermethylation, which results in TSS occupancy by nucleosomes, has been linked to MLHI1 in colon
cancer. CpG hypermethylation mostly targets genes that encode parts of chromatin-changing complexes, such CHDS.
In this case, its expression is downregulated and the regular structure of chromatin is disturbed. In addition to the issue
with nucleosome placement, histone variations—such as an upregulation of MacroH2A expression during the
senescence process—are also connected to cancer. Because there is less cell proliferation, lung tumors with increased
MacroH2A expression have a better prognosis.

II1I. CONCLUSION

Over the last thirty years, a significant amount of data about the functions of genes and proteins in the development of
cancer cells has been documented by researchers. Actually, one of the most significant findings was the function of
altered genes in cancer cells. Environmental variables linked to genetic mutations have been discovered recently. We
can identify new cancer biomarkers and assess the strength of gene expression and faulty proteins with the aid of
various molecular techniques. These results may help treat cancer and lessen its complications. Furthermore, several
investigations into the role of epigenetic pathways in the onset and advancement of diverse medical conditions,
including cancer, are ongoing. Furthermore, it seems that a great deal about epigenetics is yet unknown. Nonetheless,
by identifying all relevant genes and environmental factors, this provides us with a thorough map for future attempts to
lower the incidence of cancer.
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