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Circadian  “mantra“ 
 
 
Circadian clocks are: 
 
• Free running (e.g. in constant conditions) 
• Entrainable (such as by light, among others) 
• Temperature-compensated 
• Genetically determined 
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NON-CIRCADIAN RHYTHMS 



SEASONALITY: 
THE PHOTOPERIODIC TIMER (CLOCK) 
 







Insect diapause 

[Dolezel (2015), Current Opinion in Insect Science 7: 98-103] 

Larval diapause 
(Chymomyza 
costata) 

Pupal diapause 
(Antheraea 
pernyi) 

Adult diapause 
(Pyrrhocoris 
apterus) 



Diapause is an ultimate physiological output 
far downstream of the photoperiodic timer 



Pyrrhocoris apterus 



Effect of Photoperiod on the 

Diapause Termination in 

Geographic strains of P. apterus 
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photoperiodiic response 
Drosophila melanogaster 
(12 Celsius) 
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CIRCADIAN CLOCK PHOTOPERIODIC TIMER 
(photoperiodic clock) 

• Runs at constant conditions (DD) 

• Free running period close to 24hrs 
 
• Temperature compensated 

• Measures photoperiod or night-
length (day-length) 

• No free running period 

• Temperature is important factor 
influencing photoperiodic 
response curve 



PHOTOPERIODIC TIMER 
(photoperiodic clock) 



A big experiment in Nature: 
 geographic variability  
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How to study natural adaptations? – distinguish  
important changes from unimportant variability 

• Genetic variability behind the biology you are studding 
• Genetic variability behind something else  
 (important & interesting, but for someone else) 
• Random variability, bottleneck, founder effect 
• Technical artifacts & various limitations 
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Leaf Movements of a Representative Species.(A) Sleep movements of Phaseolus coccineus.  

C. Robertson McClung Plant Cell 2006;18:792-803 

©2006 by American Society of Plant Biologists 



Circadian clock 

[Lenka Chodakova/Pivarciova et al., unpublished] 

No circadian clock  versus altered circadian clock 



Circadian clock Photoperiodic 
timer 

[Lenka Chodakova/Pivarciova et al., unpublished and UNPUBLISHABLE] 

No circadian clock  versus altered circadian clock 



JH (juvenile hormone) 

Circadian genes in the gut 


