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Motivation and Aim: Drosophila melanogaster and our own species have many things
in common including history of rapid out-of-Africa dispersal. In Eurasia, we both faced
the problem of adjustment of our circadian rhythms to seasonal variation in day length,
and each of us usually responds to night sleep disturbances by prolongation of siesta. To
further explore similarity between two species, a division of flies into chronotypes was
examined.

Methods: By testing the circadian rhythms of locomotor activity in constant darkness,
4 strains originating from three wild populations of Africa, Europe and the USA were
selected as the representatives of 4 distinct chronotypes [1]: “larks” (early morning
and evening peaks), “owls” (late morning and evening peaks), “swifts” (early morning
and late evening peaks) and “woodcocks” (late morning and early evening peaks). The
locomotor rhythms and sleep-wake pattern of selected chronotypes were tested under
either long day condition (L:D 20:4) at 20 °C or combination of high temperature (29 °C)
with L:D 20:4.

Results: Despite identity of such an experimental condition for 4 chronotypes, their
circadian rthythms showed 4 distinct patterns of maladaptive response to it. For instance,
as we expected for L:D 20:4, the flies of any chronotype failed to increase the phase
angle between morning and evening peaks of activity beyond 16 hours (i.e., to remain
in synch with transitions from darkness to light and back from light to darkness that
were divided by 20-h interval). Instead, “woodcocks” became fully arrhythmic. “Owls”
exhibited as many as three prominent peaks of activity. In “larks” the reaction to the light
off was blunted but their response to the light switch was very strong, while the opposite
was true for “swifts”.

Conclusion: An experimental study of heritable chronotypes in the fruit fly can deepen
our understanding the genetic underpinnings of individual variation in vulnerability to
maladaptive sleep-wake behavior, circadian misalignment and sleep disorders.
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