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Description
RNA interference (RNAi) is a revolutionary biological process that 

enables the silencing of specific genes, offering unique precision in 
gene regulation. Discovered in the late 1990s, RNAi has since evolved 
into a foundation of molecular biology and therapeutics. This process 
is mediated by small interfering RNA (siRNA) or microRNA 
(miRNA), which target messenger RNA (mRNA) for degradation or 
translational repression. Over the past two decades, RNAi has 
transitioned from being a laboratory curiosity to a powerful 
therapeutic tool, shaping the future of modern medicine.

One of the most promising aspects of RNAi-based therapeutics is 
its potential to treat diseases at the genetic level. By silencing disease-
causing genes, RNAi offers a way to tackle conditions that are difficult 
to address with traditional small molecules or protein-based drugs. For 
instance, genetic disorders caused by gain of function mutations, 
where abnormal proteins are produced, can potentially be moderated 
by RNAi. This capability has opened new avenues for treating 
diseases such as Huntington's disease, amyloidosis and various 
cancers. The approval of RNAi-based drugs by regulatory agencies 
has marked a significant milestone in this field. Patisiran, approved by 
the U.S. Food and Drug Administration (FDA) in 2018, was the first 
siRNA-based drug to reach the market. It targets transthyretin 
amyloidosis, a rare genetic disorder characterized by the accumulation 
of misfolded transthyretin proteins. This approval demonstrated the 
viability of RNAi as a therapeutic approach and covered the way for 
the development of other RNAi-based drugs.

Recent advancements in RNAi technology have focused on 
improving the stability, specificity and delivery of RNA molecules.

One of the major challenges in RNAi therapeutics has been the 
efficient delivery of siRNA molecules to target cells. Naked siRNA is 
disposed to degradation by nucleases in the bloodstream and has 
difficulty crossing cell membranes due to its size and negative charge. 
To overcome these challenges, researchers have developed innovative 
delivery systems such as Lipid Nanoparticles (LNPs), viral vectors 
and polymer-based carriers. LNPs, in particular, have gained 
significant attention for their ability to protect RNA molecules and 
facilitate their uptake by cells.

Another exciting trend is the development of precision medicine 
approaches using RNAi. By modifying RNAi therapies to an 
individual's genetic profile, it is possible to achieve highly specific and 
effective treatments. This personalized approach is particularly 
relevant for cancers, where genetic mutations vary widely between 
patients. RNAi-based therapies can be designed to target the specific 
oncogenes driving a patient’s cancer, minimizing off-target effects and 
maximizing therapeutic efficacy. Despite its promise, RNAi 
therapeutics faces several challenges. Off-target effects, where 
involuntary genes are silenced, remain a concern. These effects can 
lead to involuntary consequences, including toxicity. Efforts are in 
progress to improve the specificity of RNAi molecules through 
chemical modifications and advanced computational algorithms for 
designing siRNA sequences. Additionally, the high cost of developing 
and manufacturing RNAi-based drugs is a barrier to their widespread 
adoption. As the technology matures, these costs are expected to 
decrease, making RNAi therapies more accessible.

The integration of RNAi with other emerging technologies is 
another exciting area of research. For instance, combining RNAi with 
CRISPR-Cas9 genome editing offers the potential for synergistic 
effects in gene therapy. While RNAi silences the expression of 
harmful genes, CRISPR can make permanent corrections to the 
genome, providing a dual approach to disease management.

Conclusion
RNA interference has emerged as a transformative tool in modern 

medicine, offering new ways to treat a wide range of diseases. The 
ongoing advancements in RNAi technology, coupled with innovative 
delivery systems and precision medicine approaches, are overcoming 
many of the initial challenges associated with this therapeutic 
modality. As research continues, RNAi-based therapeutics is likely to 
become an integral part of the medical landscape, providing hope for 
patients with previously untreatable conditions.

Solanov T, J Biochem Physiol 2024, 7:4 Journal of Biochemistry
and Physiology

Opinion Article A SCITECHNOL JOURNAL

All articles published in Journal of Biochemistry and Physiology are the property of SciTechnol and is protected by
copyright laws. Copyright © 2024, SciTechnol, All Rights Reserved.

Citation: Solanov T (2024) Emerging Trends in RNA Interference-Based Therapeutics and their Role in Modern Medicine. J Biochem Physiol 7:4.


	Contents
	Emerging Trends in RNA Interference-Based Therapeutics and their Role in Modern Medicine
	Description
	Conclusion


