Genes, Brains and Behaviour
Lecture 6A: Circadian rhythms

Karl-Friedrich Fischbach, Neurogenetics, Freiburg




Circadian rhythms



Circadian rhythm continues under constant conditions
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Isolation of Drosophila mutants with altered eclosion rhythm
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MRNA and protein of period and timeless oscillate
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The pork cycle
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In general systems with feed back tend to oscillate



Period and Timeless proteins form dimers

B  Period perl per S

S



heterodimers of Per and TIM migrate into the nucleus and
inhibit the transcription of their genes
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The negative feedback is via the inhibition
of the transcription factor ,clock”
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How is circadian behaviour coupled to such a cellular clock?

Where is the clock localized in the nervous system?



mutants of the optic lobe of Drosophila
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period length of optic lobe mutants of Drosophila
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Brain phenotype of the disconnected (disco) mutant
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PER and PDH expressing neurons (both missing in disco mutants) are identical
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How is the circadian clock synchronized
with the day-light cycle?

Eyes do not seem to be required.

In insects Cryptochrome. a blue light receptor, does the job.




Cryptochrome and Pigment Dispursing Factor Expression Colocalize
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Differential regulation of mammalian Period genes
and circadian rhythmicity by cryptochromes 1 and 2
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