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DESCRIPTION example, involves modifying a patient’s T-wcells to

Genetic engineering has become a transformative force in
medicine, offering unprecedented opportunities to prevent,
treat, and potentially cure diseases that were once considered
untreatable. By allowing precise manipulation of genes,
researchers are now able to target the underlying causes of
disorders rather than merely addressing their symptoms. This
paradigm  shift traditional treatment to gene-based
interventions marks one of the most significant advancements in
modern therapeutics.
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Central to this revolution is gene therapy, which involves the
introduction, modification, or removal of specific genes within a
patient’s cells to correct genetic defects. Gene therapy can be
administered ex vivo, where cells are modified outside the body
and then reintroduced or in wvivo, where therapeutic genes are
delivered directly into tissues using viral or non-viral vectors.
Viral vectors such as adenoviruses, adeno-associated viruses, and
lentiviruses are widely used due to their ability to efficiently
deliver genetic material into cells. Non-viral systems, including
lipid nanoparticles and polymer-based carriers, are being
developed to minimize immune reactions and improve safety.
These approaches have demonstrated significant promise in
treating inherited disorders such as cystic fibrosis, hemophilia,
and muscular dystrophy, as well as acquired conditions including
cancer and viral infections.

A breakthrough in genetic therapeutics is the application of
CRISPR-Cas9 technology, which allows precise modification of
DNA sequences. This tool enables the correction of disease-
causing mutations at the molecular level with remarkable
specificity. In preclinical models, CRISPR has been used to
correct mutations responsible for sickle cell anemia, beta-
thalassemia, and duchenne muscular dystrophy. Advanced
techniques such as base editing and prime editing further
enhance precision by allowing single-nucleotide changes without
introducing double-strand breaks, thereby reducing the risk of
unintended genetic alterations. These innovations bring the
prospect of directly curing genetic disorders closer to reality.

express chimeric antigen receptors that specifically target and
destroy cancer cells. This therapy has shown remarkable
success in treating certain leukemias and lymphomas,
demonstrating the potential of engineered cellular therapies.
Similarly, genetically engineered viruses are being explored as
oncolytic agents that selectively infect and destroy tumor cells
while stimulating the patient’s immune system. These
approaches illustrate the power of genetic engineering to
create highly targeted and effective therapeutic strategies.

Beyond these applications, genetic engineering is driving
advances in personalized medicine, where therapies are tailored
to an individual’s genetic profile. By combining genomic data
with engineered therapeutic approaches, clinicians can identify
the most effective treatments for each patient, improving
outcomes while minimizing adverse effects. Personalized genetic
therapies are especially valuable in oncology, where tumors often
harbor unique mutations that influence their responsiveness to
specific treatments.

Despite these advances, several challenges remain. Off-target
effects, immune responses, efficient delivery of therapeutic
genes, and long-term safety are critical considerations for clinical
implementation. Ethical and regulatory concerns, particularly
regarding germline modifications and equitable access to
therapies, must be carefully addressed to ensure responsible
application ~ of  these  powerful technologies.  Public
engagement, robust oversight, and transparent reporting are
essential to build trust and ensure that genetic engineering
benefits society as a whole.

In conclusion, genetic engineering in therapeutics and disease
treatment is reshaping the landscape of modern medicine. By
enabling precise genome editing, engineered cellular therapies,
and personalized approaches, it provides solutions to previously
incurable diseases and offers the potential to directly address the
root causes of disorders. The continued
development, refinement, and responsible application of these
technologies underscore the transformative role of genetic

Genetic engineering has also revolutionized immunotherapy, engineering in improving patient outcomes, advancing
particularly in cancer treatment. CAR-T cell therapy, for healthcare, and shaping the future of medicine.
Correspondence to: Thanh Andrew, Department of Biomedical Engineering, University of Connecticut, Storrs, USA, E-mail:

thanhandrew@3554.edu

Received: 29-Aug-2025, Manuscript No. RDT-25-30622; Editor assigned: 01-Sep-2025, PreQC No. RDT-25-30622; Reviewed: 15-Sep-2025, QC
No. RDT-25-30622; Revised: 22-Sep-2025, Manuscript No. RDT-25-30622; Published: 29-Sep-2025, DOI: 10.35248/2329-6682.25.14.328

Citation: Andrew T (2025). Genetic Engineering in Therapeutics and Disease Treatment. Gene Technol. 14:328.

Copyright: © 2025 Andrew T. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Gene Technol, Vol.14 Iss.3 No:1000328



	Contents
	Genetic Engineering in Therapeutics and Disease Treatment
	DESCRIPTON




