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The circadian system has a central role in human health
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The organization of the circadian system
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The interplay between the clock and
soclal behavior in bees

» Task-related plasticity in circadian rhythms
» Social entrainment (synchronization)

 Plasticity in circadian rhythms and maternal behavior/
physiology in queens
» Social influences on the ontogeny of circadian rhythms




The interplay between the clock and
soclal behavior in bees

» Task-related plasticity in circadian rhythms
» Social entrainment (synchronization)




Soclal synchronization of activity




Hive-activity rhythms and clock gene expression
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How nest bees are synchronized to a
common phase”?

MAMMALS

SCN=suprachiasmatic nucleus,

by A the central pacemaker
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How bees are synchronized to a
common phase?




Foragers
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48h in a colony

48h in a cage
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48h in isolation

Eban-Rothschild and Bloch, unpublished
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Nurses W cage

Fuchikawa, Nagari, and Bloch, unpublished
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How bees are synchronized to a
common phase?

S pheromones
= 2 emp Comb
a. C. CO, vibrations
T -7 -
TSN s NN\TFR e
,f” oS~ R ’K
-~ S~
b WA ,‘:;'P L i




Socially regulated plasticity in
circadian rhythms




Division of labor and plasticity in circadian rhythms

Moore et al. 1998; Bloch and Robinson 2001
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Relative brain mRNA levels
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Division of labor and plasticity in circadian rhythms

Moore et al. 1998; Bloch and Robinson 2001
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Brood signal(s)

Sensory organ

Brood

Motor control center

Other behaviors
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Relative brain mRNA levels
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Division of labor and plasticity in the

behavioral and molecular circadian rhythms
Behavioral Molecular
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Toma et al. 2000; Bloch et al. 2001, 2004, Shemesh et al. 2007, 2010
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Flight paths of individual bees tracked by harmonic radar
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