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Abstract. Oxidative stress is a significant factor affecting mRNA stability, ultimately influencing 

gene expression and cellular responses. This study investigates the role of RNA-binding proteins 

(RBPs) in regulating mRNA stability under oxidative stress, utilizing a combination of RNA-

sequencing and biochemical assays. Our findings reveal a distinct set of RBPs that predominantly 

interact with mRNAs under oxidative conditions, facilitating their degradation or stabilization. 

Notably, we characterize the mechanisms by which specific RBPs modulate the stability of mRNAs 

encoding stress response proteins. These insights contribute to a deeper understanding of post-

transcriptional regulation in response to oxidative stress, highlighting potential therapeutic targets 

for conditions exacerbated by oxidative damage. Our research underscores the critical interplay 

between RBPs and mRNA dynamics, paving the way for advances in molecular therapies aimed at 

enhancing cellular resilience against oxidative stress. 
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Introduction 

The rise in oxidative stress-related pathologies underscores the growing need to understand 

the molecular mechanisms governing gene expression. Oxidative stress, characterized by an 

imbalance between reactive oxygen species (ROS) production and antioxidant defenses, 

has been implicated in various diseases, including cancer, neurodegenerative disorders, and 

cardiovascular diseases. In eukaryotic cells, mRNA stability is a crucial determinant of 

gene expression and can significantly influence cellular responses to oxidative challenges. 

Recent studies have identified RNA-binding proteins (RBPs) as pivotal players in the 

regulation of mRNA stability, acting through diverse mechanisms such as binding to 



specific mRNA sequences or involving interactions with other regulatory proteins. While 

oxidative stress is known to affect the functionality and expression levels of RBPs, the 

specific relationships between RBPs and mRNA stability during such conditions remain 

largely unexplored. In this study, we aim to elucidate the role of RBPs in modulating the 

stability of target mRNAs under oxidative stress conditions. We employ RNA-sequencing 

to identify changes in mRNA expression profiles after oxidative exposure and biochemical 

assays to confirm the involvement of selected RBPs. Our research seeks not only to 

contribute to the understanding of post-transcriptional regulation in stress response 

pathways but also to uncover potential therapeutic targets for enhancing cellular resilience 

against oxidative stress-induced damage. The subsequent sections of this paper will detail 

our experimental design, present our findings regarding RBPs and mRNA interactions, and 

discuss the implications of our results in the context of oxidative stress-related diseases. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 

 

References 

 

1. Yusif, S. Z. (2021, April). INVESTIGATION OF THE SILK FIBER EXTRACTION 

PROCESS FROM THE SATURNIA PYRI (DENIS & SCHIFFERMÜLLER, 1775) 

COCOON. In The 9th International scientific and practical conference “The world of science 

and innovation”(April 7-9, 2021) Cognum Publishing House, London, United Kingdom. 2021. 

794 p. (p. 126). 

2. Kumar, R., & Shukurova, Z. Y. (2018). Wild silk moths’ conservation status in India. Proc of 

the GRI of ANAS, 7(1), 122-129. 

3. Shukurova, Z. Y., & Shukurlu, Y. H. (2024). Retraction Note: Non-mulberry silkworm Saturnia 

Pyri (Denis & Schiffermüller, 1775) and a new perspective source of biomaterials. 

4. Calabrese, J., Pacini, C., Vazzana, C., & Nikolla, M. (2013). Sustainability Comparison 

Between Organic and Conventional Systems at Farm and Field Scale: A Case Study in Olive 

Production Systems in Apulia Region. European Journal of Sustainable Development, 2(4), 19-

19. 

5. Guseinova, N. T., & Mamedova, R. F. (2021). Mechanisms of heredity and the role of genes in 

the human body. German International Journal of Modern Science, 6, 4-7. 

6. Мамедова, Р. Ф. К., & Бабаев, М. Ш. О. (2020). Изучение оптимальных вариантов 

экстракции дубильных веществ тимьяна ползучего во флоре Азербайджана. Сельское 

хозяйство, (1), 15-24. 

7. Мамедова, Р. Ф. К. (2024). ОБЗОР ТЕКУЩИХ И БУДУЩИХ МЕТОДОВ ЛЕЧЕНИЯ 

ФЕНИЛКЕТОНУРИИ. Universum: химия и биология, 1(4 (118)), 9-14. 


