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Biological clock is a hallmark shared by most organisms that live on the earth. 

Since our earth is rotating on its axis, adaptation to the 24-hr environmental cycles is and 
has been an obligation for survival in this world. Therefore, we have a “body clock” (a 
time-keeping system, called circadian clock), thereby keeping our “body time” (daily 
rhythms in physiology and behaviour) in synchrony with the environmental day-night 
cycles. However, if you are on a night work (shift-work) or if you take a long haul flight 
across different time zones (jet-lag), the body clock becomes a trouble-maker by causing 
discrepancy (desynchronization) between body time and environmental (social) time. 

How nice it would be to change body time as desired. It is challenging to find out 
an ideal target for pharmaceutical compounds influencing circadian rhythms, sleep, and 
jet lag, as well as other physiological and metabolic processes under circadian regulation. 
In the symposium, I will discuss this pharmaceutical dream by dissecting the molecular 
clockwork that confers the 24-hr rhythmicity to the gene expression system. This involves 
protein phosphorylation of nuclear factors, chromatin remodeling and epigenetic control, 
all of which include enzymatic reactions of particular proteins (thus pharmaceutically 
controllable). Notably, we already know what are the clock components whose interplay 
generates the 24-hr rhythmicity (clock components include PER, CLOCK, E4BP4, etc.). 
Yet, little is known about how these proteins work (i.e. biochemical aspects). The studies 
aimed at deciphering the rules that governs the biochemical functions of clock proteins 
(refs 1-4) may provide additional leads for therapeutic strategies. 
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