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The physiology and behavior of almost all living organisms on earth is synchronized to a 24-
hour solar cycle by a well-regulated molecular clock mechanism. This internal biological clock
regulates a host of cellular responses to the environment, ranging from gene expression and
cell division in cyanobacteria, to photosynthesis in plants and finally to the sleep/wake cycles in
mammals (commonly referred as circadian rhythms). In this talk, I will present the work that we
have been doing to not only enhance the understanding of molecular mechanisms regulating
circadian clock [1] but also to develop therapeutic interventions to modulate the circadian
rhythms in mammals [2, 3]. Using hybrid/integrative modeling, involving multiple experimental
and computational methods, we have been able provide mechanistic insights into the role of
cryptochromes – a core clock protein, in regulating circadian period length, thus directly relating
protein structure and dynamics to in vitro and in vivo experimental observations [1].
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