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DESCRIPTION

Molecular oncology is an interdisciplinary medical 
specialty in the interface of Medicinal Chemistry and 
Oncology, which also refers to the research of cancer 
and tumor chemistry on a molecular scale, as well as 
the development and application of molecularly tar-
geted therapies. Molecular oncology identifies genes 
involved in cancer development. The research com-
bines different methods from the genomics, compu-
tational biology, tumor imaging, in vitro and in vivo 
functional models to study biological and clinical phe-
notypes. The proteins produced by these genes are 
targeted at novel chemotherapy drugs and other can-
cer treatments or imaging scans. Scientists use a va-
riety of techniques to verify the role of novel candidate 
genes  in cancer  development.  The  ultimate goal  is 
to translate these results into better treatment options 
for cancer patients (Adejuwon, 2010).

Gene targets- A wide variety of genes are being re-
searched for possible cancer treatments. The most 
studied are the p53 gene and the PTEN gene. These 
genes are major regulators of the cell cycle and other 
pathways involved in cellular and genomic integrity. 
By stopping the cell cycle, these genes prevent the 
genetically damaged cells from causing that damage 
to the daughter cells. The cell cycle can be paused 
and if the damage is severe enough, the p53 and 
PTEN gene pathways can signal the death of dam-
aged cells. Both the p53 and PTEN genes are clas-
sified as tumor suppressors because their pathways 
monitor the repair of cells that are out of control with 
the damaged genetic material, eventually leading to 
cancer growth if not controlled. Mutations in these genes 
are found in more than half of all human cancers.

Molecular Oncology Therapies

approach to cancer treatment where the patient’s true 
immune cells and their genes are manipulated to pro-
duce an anti-tumor response. The body’s own immune 
system is used to attack tumor cells, so the immune 
system will naturally re-attack specific cancer cells in 
the future if necessary. There are a variety of immuno-
therapies, including bone marrow transplants, antibody 
therapies, and various manipulations of host immune 
cells to target and kill cancer cells. Cellular receptors, 
antigens, and cofactor molecules are just some of the 
cellular manipulations that can be used to target can-
cer cells (Alladi, 1989).

Chimeric Antigen Receptor T cell immunotherapy 
(CAR-T), possibly in combination with cytokines and 
checkpoint inhibitors, is a routinely used form of immu-
notherapy. CAR-T contains the patient’s natural T cell 
manipulation to express the chimeric antigen receptor. 
This receptor now detects cancer cells that express 
specific antigens on millions of T cells. Normally, the 
T cell antigen receptor is inactivated, but when the re-
ceptor detects a specific cancer antigen, the physical 
structure of the T cell changes to destroy the cancer 
cell. It is a method of cancer treatment that works at the 
cellular and molecular level (Arafa, 2005).

Combining CAR-T with checkpoint inhibitors, cyto-
kines: Some regulatory proteins, especially immune 
checkpoint inhibitors, have been found to reduce the 
ability of T cells to multiply in the body. To optimize the 
effectiveness of CAR-T gene therapy, these checkpoint 
inhibitors are inhibited to induce a strong anti-tumor im-
mune response led by CAR-T cells. The CAR-T cell 

Immunotherapy:  Immune gene therapy is a targeted 



Glob. J. Pharm. Pharmacol.  February, 2022 Kumar 2

contains various known inhibitory receptors; through 
the manipulation of these receptors and the molecules 
that bind to them, the expression of the CAR-T cell can 
be  amplified.  CAR-T  cells   can   also  be  combined 
with cytokines to enhance the effectiveness of the im-
munotherapy method. Cytokines are messenger mol-
ecules that act on themselves, nearby cells, or distant 
cells. Signaling pathways of these cytokines are used 
to enhance CAR-T anti-tumor properties. For example, 
Interleukin 2 (IL2) is a cytokine that acts as a growth 
factor for various immune system cells, including T 
cells. With regard to gene therapy, IL2 can be used to 
enhance the replication and dispersal of CAR-T cells 
throughout the body (Ayyanar, 2008).

Problems with CAR-T therapy: There is room for 
improvement with this gene therapy approach. First, 
antigens of interest expressed on cancer cells are 
sometimes also expressed on normal body cells. This 
means that when the antigen is simply not specific to 
the cancer cell, the body’s T cells attack its own healthy 
cells instead of the cancer cells. A possible solution to 
this problem is to make them more specific by incorpo-
rating two different antigen receptors on CAR-T cells. 
A second problem with the CAR-T immunotherapy reg-
imen is that it can cause cytokine release syndrome. 
When pro-inflammatory factors are over-released by 
the immune system and the patient may experience 
unpleasant  side  effects  such as  nausea  and  vomiting

Gene therapy: Over the past few decades, gene ther-
apy has emerged as a targeted way to treat cancer. 

Gene therapy introduces foreign genetic sequences 
into diseased cells to alter the expression of these can-
cer cells, which work with severely damaged genes. 
Cancer cells do not behave like normal cells, so the 
methods of removing these cells from the body are 
more complicated. Manipulation of certain genes and 
the mechanisms by which they are regulated is a major 
component of cancer research.
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