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要旨：Most organisms have developed an internal clock that drives circadian rhythms 
in metabolism, physiology and behavior, and allows them to optimally anticipate the 
momentum of the day. At the basis of circadian timekeeping lies a molecular oscillator, 
made up of auto-regulatory transcription/translation feedback loops, in which cyclically 
expressed clock gene products regulate their own expression with an approximate 
(circa) 24-hour (dies) periodicity. The mammalian circadian system consists of a 
light-entrainable master oscillator in the neurons of the suprachiasmatic nucleus (SCN) 
in the basal hypothalamus, and light-irresponsive peripheral oscillators in the cells of 
virtually all other tissues.  

The importance of the circadian clock is well illustrated by the fact that some ten 
percent of the liver transcriptome displays robust mRNA cycling. Energy metabolism 
and xenobiotic metabolism are prominently controlled by the circadian clock, implying 
that the sensitivity of tissues to geno- and cytotoxic agents may well depend on the 
phase of the circadian clock. Moreover, the circadian system has been associated with 
control over DNA damage and cell cycle response pathways, while conversely we have 
shown that DNA damage can phase shift the circadian oscillator in an ATM/ATR 
dependent manner. This presentation will address the mechanism and 
biological/medical importance of the circadian clock, with emphasis on its impact on 
mutagenesis, carcinogenesis, and risk assessment of (non)genotoxic carcinogens. 

 
本セミナーは、人間総合科学研究科生命システム医学専攻「医学セミナー」も兼ねており、単位の一

環でもあります。また TSMMセミナーは、医科学セミナーIIに関連したセミナー（世話人：久武幸
司）でもあります。 
連絡先：      人間総合科学研究科	
 永田恭介	
 （内線 3233）	
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