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versatile way to edit genes. This technology has made it possible not only to
insert new genes into the genome but also to correct faulty genes or remove
) ] unwanted genetic material altogether. The implications of CRISPR in gene
Gene therapy represents one of the most revolutionary advancements in therapy are immense, offering the potential for highly personalized treatments
modern medicine, holding the promise to not only treat but potentially cure a  t3joreq to the unique genetic makeup of each patient [4].
range of genetic disorders that were previously considered untreatable. The
concept of gene therapy revolves around the introduction, alteration, or removal One of the most exciting aspects of gene therapy is its potential to treat
of genetic material within a person’s cells to treat or prevent disease. The @ Wide range of genetic disorders. For instance, gene therapy has shown
potential benefits of this innovative approach have captured the imagination ~ Promise in treating inherited retinal diseases, such as Leber congenital
of both scientists and patients alike, as it moves from the realm of theoretical ~ amaurosis, a condition that causes blindness. In 2017, the U.S. Food and Drug
possibilities into tangible clinical applications. As this technology continues to  Administration (FDA) approved the first gene therapy treatment for an inherited
evolve, it is on the cusp of reshaping how we approach treatment for genetic ~ retinal disorder, marking a major milestone in the field. The therapy, known
diseases, with profound implications for the future of medicine. as Luxturna, involves delivering a healthy copy of the RPE65 gene directly to
) ) ) ) the patient's retinal cells, restoring the ability to perceive light and significantly
Gene therapy 18 grounded in the .understandlng that many dlsea§es are  improving vision in those with the disease. This approval marked the first time
caused by defects in a person’s genetic code. These defects can manifest as that gene therapy had been used to treat a genetic condition involving the
missing, faulty, or mutated genes, leading to conditions such as cystic fibrosis,  gye and it provided a tangible example of how gene therapy could be used to
muscular dystrophy, hemophilia, and sickle cell anemia. Traditional treatments  54qress previously untreatable genetic disorders [5]. Another area where gene
for such diseases often focus on managing symptoms rather than addressing  therapy has shown significant potential s in the treatment of blood disorders.
the root cause. While advancements in medical treatment have made it

possible to manage many of these conditions, they do not provide a cure. This In recent years, there have been significant advances in gene therapies
is where gene therapy holds the greatest promise: by directly targeting the ~ for conditions like sickle cell disease and beta-thalassemia. Both of these
genetic underpinnings of disease, gene therapy aims to correct the underlying ~ disorders are caused by mutations in the hemoglobin gene, leading to

genetic defect, offering the potential for a permanent cure rather than a lifetime ~ defective red blood cells and resulting in a range of debilitating symptoms.
of symptomatic treatment [1]. Traditional treatments for these diseases, such as blood transfusions and

bone marrow transplants, come with significant risks and complications.
. .- However, gene therapy offers a more permanent solution by targeting the root
DGSCI’IptIOﬂ cause of the disease correcting the genetic mutation in a patient's own cells.
In clinical trials, patients who underwent gene therapy for sickle cell disease
The journey of gene therapy began decades ago, with early effors  and beta-thalassemia have shown remarkable improvements, with some no
focused on the concept of inserting a healthy copy of a gene into a patient's  longer requiring blood transfusions or experiencing the debilitating symptoms
cells to replace a defective one [2]. In the 1990s, the first clinical trials involving associated with these conditions.
gene therapy were conducted, offering a glimmer of hope for patients with
Severe Combined Immunodeficiency (SCID), commonly known as “bubble boy
disease.” The early results were promising, but the path forward was fraught
with challenges. One of the key hurdles was finding safe and efficient methods
of delivering the therapeutic genes into the patient's cells. Researchers initially
experimented with viral vectors modified viruses that can deliver genetic
material to cells. While viral vectors showed great promise, concerns about
their safety and the possibility of triggering harmful immune responses led to
caution in the early stages of clinical trials [3].

Introduction

In addition to its potential to cure genetic disorders, gene therapy also
offers the possibility of enhancing human health in ways that were once the
stuff of science fiction. One of the most exciting applications of gene therapy
lies in the realm of cancer treatment. While cancer is not a genetic disease in
the traditional sense, it is driven by mutations in a person’s DNA that cause
cells to grow uncontrollably. Gene therapy offers a novel approach to cancer
treatment by targeting these mutations and enhancing the body's immune
system to fight off cancer cells. Researchers are exploring the use of gene
therapy to introduce modified immune cells that can specifically target and

Despite these challenges, gene therapy continued to advance, with  destroy cancer cells, a treatment known as CAR-T cell therapy. CAR-T cell
improvements in delivery mechanisms, greater understanding of the genetic ~ therapy has already shown remarkable success in treating certain types of
basis of diseases, and the development of more targeted therapies. Over blood cancers, such as leukemia and lymphoma, and ongoing research is
time, new viral and non-viral delivery systems were developed to improve the  focused on expanding its use to other types of cancer.
precision and efficiency of gene delivery. One major breakthrough in recent
years has been the development of CRISPR-Cas9 technology, a gene-editing .
tool that allows for precise modifications to the DNA sequence. CRISPR has COI’IC'USIOH
revolutionized gene therapy by providing a more accurate, efficient, and

In conclusion, gene therapy represents one of the most ground-breaking
“Address for Correspondence: Anna Lavrov, Department of Genetics and developments in modern medicine. From its early, experimental roots to
Molecular Biology of Bacteria, Tianjin University, Tianjin 300072, China; E-mail: the transformative treatments currently in development, gene therapy holds
annalavrov@gmail.com the promise to revolutionize the way we treat genetic diseases, offering the
Copyright: © 2025 LavrovA. This is an open-access article distributed underthe ~ potential for cures where there were once only lifelong treatments. With
terms of the Creative Commons Attribution License, which permits unrestricted continued research, innovation, and collaboration, gene therapy could reshape
use, distribution and reproduction in any medium, provided the original author  the future of medicine, providing hope for patients with rare and debilitating
and source are credited. genetic conditions, improving the lives of millions, and ultimately revolutionizing
Received: 01 February, 2025, Manuscript No. jngm-25-164168; Editor Assigned: how we approach healthcare. The promise of gene therapy is no longer a

04 February, 2025, PreQC No. P-164168; Reviewed: 15 February, 2025, QC No.  digtant vision but a reality that is steadily moving closer to becoming a standard
Q-164168; Revised: 20 February, 2025, Manuscript No. R-164168; Published: 27 4f care in medical practice.

February, 2025, DOI: 10.37421/1747-0862.2025.19.703



mailto:annalavrov@gmail.com

Lavrov A.

J Mol Genet Med, Volume 19: 01, 2025

Acknowledgement

None.

Conflict of Interest

There are no conflicts of interest by author.

References

1. Moy, Libia and Jeremiah Levine. "Autoimmune hepatitis: A classic autoimmune liver
disease." Curr Probl Pediatr Adolesc Health Care 44 (2014): 341-346.

2. Shiffman, Mitchell L. "Autoimmune hepatitis: Epidemiology, subtypes, and
presentation." Clin Liver Dis 28 (2024): 1-14.

Page 2 of 2

3. Beretta-Piccoli, Benedetta Terziroli, Giorgina Mieli-Vergani and Diego Vergani.
"Autoimmune hepatitis: Standard treatment and systematic review of alternative
treatments." World J Gastroenterol 23 (2017): 6030.

4, Edward, L. and M. D. Krawitt. "Autoimmune hepatitis." N Engl J Med 354 (2006):
54-66.

5. Cassim, Shamir, Marc Bilodeau, Catherine Vincent and Pascal Lapierre. "Novel
immunotherapies for autoimmune hepatitis." Front Pediatr 5 (2017): 8.

How to cite this article: Lavrov, Anna. “Revolutionizing Medicine: The Promise
of Gene Therapy.” J Mol Genet Med 19 (2025): 703.



https://www.sciencedirect.com/science/article/pii/S1538544214001114
https://www.sciencedirect.com/science/article/pii/S1538544214001114
https://www.liver.theclinics.com/article/S1089-3261(23)00076-4/abstract
https://www.liver.theclinics.com/article/S1089-3261(23)00076-4/abstract
https://pmc.ncbi.nlm.nih.gov/articles/PMC5597495/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5597495/
https://www.nejm.org/doi/abs/10.1056/NEJM199604043341406
https://www.frontiersin.org/articles/10.3389/fped.2017.00008/full
https://www.frontiersin.org/articles/10.3389/fped.2017.00008/full

