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Temperature memory, decision making and monoamine regulations in the nematode C. elegans

thermotaxis
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Human behavior is often motivated by emotional
responses in basal ganglia of the brain. Recent
studies illuminated that monoamines act as
neurotransmittors or neuromodulators, thereby
controlling emotion. A variety of behaviors in the
nematode C. elegans are substantially affected by
monoamines, thus implicating the importance of
monoamines in the nervous system throughout
evolution. Particularly, thermotaxis behavior of C.
elegans is a suitable model in which to study the
roles of monoamines in the neuronal circuits. After
cultivation at a certain temperature with food, the
animals migrate to the cultivation temperature on a
temperature gradient, whereas they do not migrate to
that temperature after cultivation without food. We
have shown that temperature is sensed and
memorized in sensory neuron and that the
memorized temperature information is transmitted to
the downstream interneurons, where temperature
memory is associated with the past feeding state. Our
research aim is three-fold. First, in collaboration with
the proteomics group, we will identify target
molecules that could be phosphorylated by protein
kinases (PKC, ERK, CMKI/IV) essential for
temperature sensing and/or memory. Second, we will
find components important for temperature
memory-dependent decision making. Third, by
collaborating with computation group, theoretical
modeling for the thermotaxis circuit will be
constructed.
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Fig. Proteomics analysis of molecules essential for
memory.




