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Circadian clocks evolved to adapt to the 24-hour 
solar energetic cycle on earth

Takahashi 2017 Nat Rev Genet 18:164
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David King Marina Antoch

King et al. 1997 Cell 89:641-653; Antoch et al. 1997 Cell 89:655-667.
Gekakis et al. 1998 Science 280:1564.
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Li et al. 2020 PNAS 117:10350; 
Li et al. 2020 eLife 9:e54186



Clocks 
exist in 

all major 
organs, 
tissues 

and cells

modified from Hastings et al. 2003 Nat Rev Neurosci
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Circadian Transcriptional and Chromatin Landscape

Koike et al. Science 
338:349 (2012)
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Gene Ontology: KEGG Metabolic Pathways
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Time vs. calories



Circadian clocks 

and metabolism 

are intimately 

and reciprocally 

connected at 

the molecular 

level

Bass & Takahashi Science 330:1349, 2010



Arble et al. Obesity 17:2100, 2009
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Hatori et al. Cell Metab
15:848, 2012

Time-restricted feeding prevents effects of high-fat diet on metabolism 
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Caloric restriction paradigms often introduce temporal restriction

Weindruch et al. J Nutr 1116:641, 1986; NEJM 337:986, 1997



Acosta-Rodrıguez et al. Cell Metab 26:267, 2017
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Acosta-Rodriguez et al., Cell Metabolism (2017)
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Acosta-Rodriguez et al., Cell Metabolism (2017)

Calorically restricted mice consolidate their intake to a 2h window
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Sorry, the CR and longevity results 
are embargoed by Science magazine
until publication.  The paper is in press.



Longevity pathways are under circadian regulation

Acosta-Rodríguez V. (Nat Comm 2021) & from CircaDB – Hogenesch lab
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