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Abstract. Mitochondrial dynamics, particularly mitophagy, play a crucial role in cellular 

homeostasis and aging. This study examines the modulation of mitophagy and its effects on cellular 

senescence using advanced imaging techniques and mitophagy-deficient models. Our findings 

suggest a significant correlation between enhanced mitophagy and delayed senescence, highlighting 

potential therapeutic aspects for age-related diseases. The study provides novel insights into 

mitochondrial quality control mechanisms and their implications for cellular longevity. 
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Introduction 

The intricate balance of mitochondrial dynamics, including biogenesis, fission, fusion, and 

mitophagy, is fundamental to ensuring cellular health. Mitophagy, the selective degradation 

of mitochondria via autophagy, is an essential quality control mechanism responsible for 

the removal of damaged mitochondria, subsequently maintaining cellular homeostasis. In 

the context of aging and age-related diseases, irregularities in mitophagy have been 

identified as key contributors to cellular dysfunction and senescence. The global aging 

population accentuates the need for understanding these underlying cellular processes to 



develop therapeutic strategies targeting age-associated pathologies. Recent advancements 

in imaging techniques and the development of mitophagy-deficient cellular models offer 

unprecedented opportunities to explore these dynamics at a molecular level. This paper is 

organized as follows: Section 2 details the methods used in our analysis; Section 3 presents 

our findings on mitophagy modulation; Section 4 discusses the implications of our results 

in the context of cellular senescence, while Section 5 concludes with future research 

directions. 

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

subscription. 
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