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Abstract. This study critically re-evaluates the established paradigms surrounding 

neurodegenerative disorders by focusing on the dysfunction of mitochondrial biogenesis. Utilizing 

advanced molecular techniques, we assessed the implications of impaired mitochondrial 

homeostasis in neurodegenerative pathology. Our findings highlight unprecedented linkages 

between mitochondrial dysfunction and neuronal degeneration, offering novel insights into potential 

therapeutic avenues. The integration of cutting-edge genomic analyses underscores a transformative 

approach to understanding neurodegenerative diseases. 
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Introduction 

The prevalence of neurodegenerative disorders, such as Alzheimer's and Parkinson's 

disease, poses a significant global health challenge, increasingly affecting populations 

worldwide as life expectancy rises. Traditional models have primarily focused on protein 

aggregation and neural inflammation, yet mounting evidence suggests that mitochondrial 

dysfunction may play a pivotal role in disease progression. Mitochondrial biogenesis, a 

vital process for maintaining cellular energy homeostasis and physiological function, is 

emerging as a central element in the pathophysiological framework of these disorders. This 

paper probes the intricate mechanisms by which mitochondrial biogenesis dysfunction 

contributes to neurodegenerative diseases, examining recent advancements in genomic and 

proteomic analyses that offer new perspectives on disease etiology and treatment strategies. 

The structure of this paper is as follows: an exploration of the link between mitochondrial 



biogenesis and neuronal health, a detailed review of current methodologies in molecular 

biology that advance our understanding of these mechanisms, and a discussion on the 

implications of these findings for therapeutic development. 

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

subscription. 
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