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Human behavior is influenced by many genetic and environmental factors; it is
therefore often difficult to study by reductionist approaches. However, in rare
cases 1t can be linked directly to a biological process that can be understood at the
cellular level. The circadian clock is one such instance: physiologically, it affects
diverse processes such as sleep-wake time, activity patterns, body temperature,
cardiac and respiratory rate, renal flow, and digestion. Molecularly, it is present in
most cells of the body and modulates the transcription of about ten percent of our
genes. Although this clock tells time at a daily level, recent research from my
laboratory and others suggests that its mechanism is connected to biological clocks
with other metrics. By directly controlling the transcription of some cell cycle
genes, the circadian clock likely gates cell division, perhaps in order to segregate
DNA replication from catabolic processes. Through shared components, it can be
coordinately regulated with cellular senescence pathways. Finally, circadian clock
function is itself governed by individual genetic differences and physiology, which
explain its different behavior in ageing humans, and thus its subjection to each of
our overall “lifetime” clocks. Together, this delicate interplay provides a
mechanistic explanation for physiological timing in several frames.
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