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Aging by the Clock, Yet Without a Program 
Summary 

Aging is a universal phenomenon, yet its underlying mechanisms remain a topic of debate. While 
evolutionary and damage-based theories both attribute aging to the weakening of selective pressures 
after reproduction-leading to the accumulation of molecular damage-programmatic aging theories 
suggest that tightly regulated developmental processes may inadvertently drive aging once their 
primary function is fulfilled. Programmed aging theories go further, proposing that aging itself is 
actively selected. In this seminar, I will show that neither a deliberate program nor an unintended 
continuation of one is necessary to explain aging and aging clocks; rather, the accumulation of 
stochastic variation can sufficiently account for both. I will discuss how aging clocks-tools that 
estimate biological age and assess health status can shed light on these contrasting views. By 
focusing on stochastic variation, we demonstrate that the progressive accumulation of random errors 
in molecular systems is sufficient to build highly accurate aging clocks. I will introduce BiT age, a 
transcriptomic clock that overcomes the noise inherent in gene expression data, and show how 
applying it in Caenorhabditis elegans reveals striking variations in neuronal aging trajectories. 
Building on these insights, we performed an in silico drug screen that identified both known and novel 
neuroprotective compounds, validated in vivo for their ability to decelerate neurodegeneration. By 
exploring the role of stochasticity in aging and its connection to developmental processes, this 
seminar will illustrate how aging clocks can not only deepen our understanding of aging but also 
accelerate the discovery of geroprotective interventions.  
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