Available online at www.scholarsresearchlibrary.com

\O‘OQIC
® /
. e [;
Scholars Research Library T Cwes= 5
Scholars Research Annals of Biological Research, 2024, 15 (4):1-2 % Mol Add &1
(http://scholarsresearchlibrary.com/archive.html) .5 \”3
Library

ISSN 0976-1233
CODEN (USA): ABRNBW

CRISPR-Cas9 in Cancer Therapy: A New Frontier

Mei Lin Zhang"

Department of Oncology, Fudan University, Shanghai, China
*Corresponding Author: Mei Lin Zhang, Department of Oncology, Fudan University, Shanghai, China
E-mail: mei.zhang@onco.fudan.edu.cn

Received: 20-Nov-2024, Manuscript No. ABR-24-154250; Editor assigned: 22-Nov-2024, PreQC No. ABR-24-154250
(PQ), Reviewed: 09-Dec-2024, OQC No. ABR-24-154250; Revised: 17-Dec-2024, Manuscript No. ABR-24-154250 (R),
Published: 24-Dec-2024, DOI: 10.4172/0976-1233.005

DESCRIPTION

Cancer remains one of the most health challenges worldwide, with its complexity and heterogeneity posing significant
barriers to effective treatment. Traditional cancer therapies, such as surgery, chemotherapy, and radiation, often come
with severe side effects and limitations, including the development of drug resistance. In recent years, however,
CRISPR-Cas9 technology has emerged as a revolutionary tool in the fight against cancer. This gene-editing technology
offers the promise of more precise and personalized treatments by targeting mutations in specific tumor cells.

Personalized cancer therapies: A new era

One of the most promising applications of CRISPR-Cas9 in oncology is its potential to enable personalized cancer
therapies. Traditional cancer treatments are often based on generalized protocols that treat the disease without
considering the individual genetic makeup of the tumor. As a result, therapies may be less effective, and patients may
experience unnecessary side effects.

CRISPR-Cas9 allows for a more tailored approach by enabling the precise editing of cancer-related genes. Through
the identification of specific mutations driving an individual’s cancer, CRISPR technology can be used to either repair
or silence these mutations. In cancers driven by mutations in tumor-suppressor genes (such as TP53), CRISPR could
potentially restore the function of these genes, reactivating cellular pathways that control uncontrolled cell growth.
Alternatively, CRISPR could be used to edit oncogenes that drive tumor progression, rendering the cancer cells
unable to proliferate.

Moreover, the ability to editimmune cells (such as T cells) using CRISPR can facilitate the development of personalized
immunotherapies. For example, T cells from cancer patients can be genetically modified to enhance their ability to
target and destroy cancer cells. One of the most advanced examples of this is the development of CAR-T (Chimeric
Antigen Receptor T-cell) therapies, where T cells are engineered to express receptors that specifically recognize and
attack tumor cells. CRISPR-Cas9 can optimize the CAR-T cells further by enhancing their persistence and reducing
the risk of tumor resistance, creating a more effective and personalized cancer treatment.

Targeting Specific Mutations in Tumor Cells

CRISPR-Cas9’s precision makes it an ideal tool for targeting mutations in specific tumor cells. Unlike traditional
therapies that often affect both healthy and cancerous cells, CRISPR offers the potential to selectively target and edit
the genetic material within cancer cells, sparing surrounding healthy tissue and reducing the overall side effects of
treatment.
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For instance, in cancers with well-characterized genetic mutations-such as in the case of the BRAF mutation in
melanoma-CRISPR can be utilized to disrupt the mutated gene, potentially halting tumor growth. The precision
of CRISPR allows researchers to pinpoint the exact genetic mutations responsible for cancer progression, making
treatments more effective by targeting the root cause of the disease.

Overcoming tumor resistance

One of the most significant challenges in cancer treatment is the ability of tumors to develop resistance to therapies.
Resistance can occur due to mutations in tumor cells, which allow them to evade the effects of chemotherapy or
immunotherapy. This phenomenon is often a major obstacle to long-term treatment success, as tumors may initially
respond to therapy but later recur in a more aggressive form. CRISPR-Cas9 has the potential to overcome this
challenge by enabling researchers to identify and target the genetic alterations that drive resistance. In addition,
CRISPR can be applied in combination with other therapeutic strategies, such as combination chemotherapy or
targeted immunotherapy. By using CRISPR to alter the cancer cells’ genetic landscape and removing the resistance-
conferring mutations, tumors may become more susceptible to these combined therapies. This approach could help
reduce the likelihood of relapse and extend the effectiveness of current treatments.

Future prospects

The future of CRISPR-Cas9 in cancer treatment is incredibly promising, but significant hurdles remain. As research
progresses, we are likely to see more precise and efficient methods for delivering CRISPR to cancer cells. Advances
in gene editing technology, along with better understanding of tumor genetics, will likely lead to the development of
highly targeted therapies that not only treat cancer more effectively but also reduce the side effects associated with
current treatments.

In the future, CRISPR could enable the development of combination therapies that target both the cancer cells and the
immune system, making cancer treatment more personalized and effective. Researchers are already investigating the
use of CRISPR to enhance the activity of immune cells such as T cells, NK cells, and macrophages, further expanding
the potential of immunotherapy in the treatment of cancer.

Moreover, CRISPR could play a role in early detection and monitoring of cancer. By enabling the detection of specific
genetic mutations associated with cancer, CRISPR could be used to identify cancers at an earlier stage, improving
the chances of successful treatment. The ability to edit the genome of cancer cells in real-time could also help in
monitoring the progression of the disease and in evaluating the effectiveness of treatments.
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