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Introduction

The landscape of drug discovery and personalized medicine is
evolving rapidly with the advent of non-coding RNA (ncRNA)
therapeutics and organoid models for drug screening. These
cutting-edge technologies are revolutionizing the way
researchers develop, test, and refine therapeutic interventions.
While ncRNAs play a crucial role in gene regulation, organoid
models provide a more accurate representation of human
tissue, bridging the gap between in vitro studies and clinical
applications. Together, these innovations offer promising
advancements in precision medicine [1].

Non-coding RNAs, including microRNAs (miRNAs), long
non-coding RNAs (IncRNAs), and circular RNAs (circRNAs),
are gaining recognition as key regulators of cellular processes.
Unlike messenger RNAs (mRNAs), which translate into
proteins, ncRNAs influence gene expression through
epigenetic modifications and transcriptional control. These
molecules have been implicated in various diseases, including
cancer, neurodegenerative disorders, and cardiovascular
conditions [2].

Therapeutic strategies targeting ncRNAs involve either
suppressing their activity using antisense oligonucleotides
(ASOs) or enhancing their function with RNA mimics. For
example, miRNA inhibitors have shown potential in silencing
oncogenic pathways, while IncRNA-based therapies are being
explored for modulating immune responses. Advances in
RNA delivery technologies, such as lipid nanoparticles and
exosome-based carriers, have further improved the stability
and efficiency of ncRNA-based drugs [3].

Organoids are three-dimensional, self-organizing cell cultures
derived from stem cells that closely mimic the structural and
functional properties of human tissues. These models have
revolutionized preclinical drug testing by providing a more
physiologically relevant platform compared to traditional
two-dimensional cell cultures. Organoids can be generated
from patient-derived cells, making them valuable tools for
personalized medicine and targeted drug screening [4].

Organoid-based drug screening offers several advantages
over conventional methods. These models retain genetic,
molecular, and functional characteristics of in vivo tissues,
leading to more accurate predictions of drug efficacy and
toxicity. Additionally, organoids can be used to study complex
diseases, such as cancer and neurodegenerative disorders,

allowing researchers to test new therapies in a patient-specific
manner [5].

Combining ncRNA therapeutics with organoid models
presents a novel approach for drug discovery and development.
By testing ncRNA-based interventions in organoid cultures,
researchers can evaluate their effects in a biologically relevant
microenvironment. This integration enhances the predictive
power of preclinical studies, reducing the reliance on animal
models and increasing the likelihood of successful translation
to clinical trials [6].

Despite their potential, both ncRNA therapeutics and organoid
models face challenges that must be addressed for widespread
clinical adoption. The delivery and stability of ncRNA drugs
remain major concerns, requiring continuous advancements
in RNA modification and carrier systems. Similarly, the
standardization of organoid culture protocols and scalability
of production need improvement to ensure reproducibility in
research and industry applications [7].

The synergy between ncRNA therapeutics and organoid
models is paving the way for personalized treatment strategies.
These innovations allow for patient-specific drug screening,
reducing adverse effects and improving therapeutic outcomes.
By tailoring treatments based on an individual's genetic
and molecular profile, researchers can optimize therapeutic
responses and enhance drug efficacy [8].

As these technologies advance, regulatory frameworks must
evolve to address safety, efficacy, and ethical concerns. The
development of ncRNA-based drugs requires rigorous clinical
validation to ensure long-term safety. Similarly, ethical
considerations related to organoid use, particularly those
derived from human stem cells, must be carefully managed to
maintain transparency and patient trust [9, 10].

Conclusion

Non-coding RNA therapeutics and organoid models represent
two groundbreaking advancements in biomedical research.
While ncRNAs provide novel targets for disease intervention,
organoids offer realistic models for drug testing. The
integration of these approaches holds immense potential for
revolutionizing drug discovery and personalized medicine.
As technological and regulatory barriers are overcome, these
innovations will play a pivotal role in developing safer, more
effective therapies for a wide range of diseases.

*Correspondence to: Robert Chen, Department of Medical Oncology, Heidelberg University, Germany, E mail: robert@chen.gr

Received: 01-Jan-2025, Manuscript No. AAMOR-25-161675; Editor assigned: 02-Jan-2025, PreQC No. AAMOR-25-161675(PQ); Reviewed: 16-Jan-2025, QC No. AAMOR-25-161675;
Revised: 21-Jan-2025, Manuscript No. AAMOR-25-161675(R), Published: 28-Jan-2025, DOI:10.35841/aamor-9.1.277

Citation: Chen R. Advancing drug discovery: The role of non-coding rna therapeutics and organoid models for drug screening. J Mol Oncol

Res. 2025;9(1):277
1

J Mol Oncol Res 2025 Volume 9 Issue 1


https://www.alliedacademies.org/molecular-oncology-research/

References

1.

Leeuwendaal NK, Stanton C, O’toole PW, et al.
Fermented foods, health and the gut microbiome. Nutr.
2022;14(7):1527.

Valentino V, Magliulo R, Farsi D, et al. Fermented foods,
their microbiome and its potential in boosting human
health. Micro Biotech. 2024;17(2):e14428.

Rul F, Béra-Maillet C, Champomier-Verges MC, et al.
Underlying evidence for the health benefits of fermented
foods in humans. Food Func. 2022;13(9):4804-24.

Obafemi YD, Oranusi SU, Ajanaku KO, et al. African
fermented foods: overview, emerging benefits, and novel
approaches to microbiome profiling. npj Sci Food. 2022
18;6(1):15.

Walsh AM, Leech J, Huttenhower C, et al. Integrated
molecular approaches for fermented food microbiome
research. Microbio Rev. 2023;47(2):fuad001.

. Shah AM, Tarfeen N, Mohamed H, et al. Fermented foods:

Their health-promoting components and potential effects
on gut microbiota. Fermen. 2023;9(2):118.

. Xing Y, Huang M, Olovo CV, et al. Traditional fermented

foods: Challenges, sources, and health benefits of fatty
acids. Fermen. 2023;9(2):110.

. Rastogi YR, Thakur R, Thakur P, et al. Food fermentation—

Significance to public health and sustainability challenges
of modern diet and food systems. Intern J Food Microb.
16;371:109666.

. Mukherjee A, Breselge S, Dimidi E, Marco ML, Cotter PD.

Fermented foods and gastrointestinal health: underlying
mechanisms. Nat Rev Gastro Hepato. 2024;21(4):248-66.

10. Kunyeit L, Rao RP, Anu-Appaiah KA. Yeasts originating

from fermented foods, their potential as probiotics and
therapeutic implication for human health and disease. Crit
Rev Food Sci Nnu. 2024 25;64(19):6660-71.

Citation: Chen R. Advancing drug discovery: The role of non-coding rna therapeutics and organoid models for drug screening. J Mol Oncol
Res. 2025;9(1):277

J Mol Oncol Res 2025 Volume 9 Issue 1 2


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fermented+foods%2C+health+and+the+gut+microbiome&btnG=
https://enviromicro-journals.onlinelibrary.wiley.com/doi/abs/10.1111/1751-7915.14428
https://enviromicro-journals.onlinelibrary.wiley.com/doi/abs/10.1111/1751-7915.14428
https://enviromicro-journals.onlinelibrary.wiley.com/doi/abs/10.1111/1751-7915.14428
https://pubs.rsc.org/en/content/articlehtml/2022/fo/d1fo03989j
https://pubs.rsc.org/en/content/articlehtml/2022/fo/d1fo03989j
https://www.nature.com/articles/s41538-022-00130-w
https://www.nature.com/articles/s41538-022-00130-w
https://www.nature.com/articles/s41538-022-00130-w
https://academic.oup.com/femsre/article-abstract/47/2/fuad001/7022317
https://academic.oup.com/femsre/article-abstract/47/2/fuad001/7022317
https://academic.oup.com/femsre/article-abstract/47/2/fuad001/7022317
https://www.mdpi.com/2311-5637/9/2/118
https://www.mdpi.com/2311-5637/9/2/118
https://www.mdpi.com/2311-5637/9/2/118
https://www.mdpi.com/2311-5637/9/2/110
https://www.mdpi.com/2311-5637/9/2/110
https://www.mdpi.com/2311-5637/9/2/110
https://www.sciencedirect.com/science/article/pii/S0168160522001374
https://www.sciencedirect.com/science/article/pii/S0168160522001374
https://www.sciencedirect.com/science/article/pii/S0168160522001374
https://www.nature.com/articles/s41575-023-00869-x
https://www.nature.com/articles/s41575-023-00869-x
https://www.nature.com/articles/s41575-023-00869-x
https://www.tandfonline.com/doi/abs/10.1080/10408398.2023.2172546
https://www.tandfonline.com/doi/abs/10.1080/10408398.2023.2172546
https://www.tandfonline.com/doi/abs/10.1080/10408398.2023.2172546

