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Shedding a new light on aging phenotypes in intestinal stem cells and muscles

in Drosophila
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Disruption of tissue homeostasis during aging culminates in organismal demise, necessitating a
comprehensive exploration of mechanisms governing tissue equilibrium and lifespan regulation across

cellular, tissue, and systemic levels.

In Chapter 1, I delved into the dynamics of stem cell behavior, elucidating alterations in chromatin
structure and gene expression during aging. While mammalian tissues exhibit known traits of stem cell
exhaustion with age, this phenomenon remains relatively understudied in Drosophila. Here through analyses
of chromatin accessibility and gene expression in intestinal stem cells (ISCs) during aging, I discovered
alterations in chromatin accessibility and gene expression that have a propensity to exhaust intestinal

stem cells.

Chapter 2 focused on unraveling the mechanisms orchestrating organismal lifespan. Carrying out a large—
scale EMS—based genetic screening, I identified a long-lived mutant harboring a gain of function mutation
of Myosin heavy chain (Mhc). Intriguingly, the Mhc mutant exhibits a prolonged lifespan through muscle
hypercontraction despite disrupted myofibrils and locomotion impairments at a young age. Notably, aging
phenotypes such as protein aggregation and mitochondrial dysfunction were suppressed in the Mhc mutant
I propose that the muscle hypercontraction induced by WMhc mutation generates hormesis effects

ultimately regulating organismal lifespan

This study unveils novel perspectives on the regulation of organismal lifespan, offering how tissue

homeostasis disruption and genetic alterations interplay in shaping the aging process.
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