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Abstract
摘要
Circadian rhythms are spontaneous oscillations characterized by a period close to 24h. 
These rhythms are observed in all eukaryotic species, from plants to animals, as well as in some bacterial species. For long the origins of circadian rhythms have remained obscure. In a series of pioneering articles, three American scientists, Michael Rosbash, Jeff Hall and Michael Young, unraveled in the 1980s the molecular bases of circadian rhythms. Their work built on the seminal work of Konopka and Benzer (1971) who first observed circadian rhythms in the fly Drosophila and pointed to the Per (Period) gene as the first gene involved in the mechanism of the Drosophila circadian clock. Rosbash and Hall (Brandeis University), and Young (Rockefeller University) independently isolated the Per gene. They further demonstrated that the PER protein exerts a negative feedback on the expression of its own gene. Subsequently they showed that this negative autoregulation on gene expression is mediated by a complex formed by PER with a second protein, TIM. Light controls the Drosophila circadian clock by enhancing the degradation of TIM. This regulation provides a mechanism for the entrainment of the circadian clock by the light/dark cycle, which is a fundamental property of circadian clocks across all species. For their pioneering work, Rosbash, Hall, and Young received in 2017 by Nobel Prize in Physiology or Medicine. After presenting the development of these key studies, I will discuss the molecular bases of circadian rhythms in mammals, and will highlight the major roles, increasingly recognized, of these rhythms in human physiology, both in normal and pathological conditions. Mathematical models have been used for modeling both the molecular bases of circadian rhythms in organisms such as Drosophila, Neurospora, plants, and mammals, and human physiological disorders of the sleep-wake cycle.
        生物钟节律是指以大约24小时周期为特征的自发振荡。在所有的真核生物，从植物到动物乃至某些细菌中都观测到这种节律。长期以来人们一直不清楚生物钟节律的起源。1980年代三位美国科学家Michael Rosbash, Jeff Hall 及Michael Young在一系列先驱性的论文中揭示了生物钟节律的分子基础。他们的工作建立在Konopka and Benzer 1971年的一项影响深远的工作的基础之上。后者观测到果蝇的生物钟节律，并且确认周期基因Per为果蝇生物钟机制中涉及到的首要基因。Rosbash和Hall (Brandeis University)，Young (Rockefeller University) 独立地分离出 Per 基因，并进一步证实了PER蛋白负调控其自身基因的表达，随后他们还证明了这种自身负调控是由PER与第二个蛋白TIM形成的复合物所介导的。光通过增强TIM 的降解而控制果蝇的生物钟。这种调控为光/暗周期诱导生物钟提供了一种机制，这是所有生物的生物钟的基本性质。Rosbash, Hall和 Young 因其先驱性工作荣获2017年度Nobel生理学与医学奖。我首先叙述一下这些关键性工作的进展，接着讨论哺乳动物生物钟的分子基础，并强调这些越来越得到认可的节律在常态和病态条件下对人类生理的主要作用。我们将应用数学模型刻画果蝇、脉胞菌、植物等生物体内生物钟节律的分子基础，以及人类眠-觉周期的生理失常。
