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Systematic analysis of monoaminergic neural network in the adult Drosophila brain
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The basic architecture of the neural network in the
brain had been established about 600 million years
ago before the Cambrian Explosion. Brains of most
animals share a common scheme in which the
activities of excitatory and inhibitory neurons are
coordinatedly regulated by a few type of monoaminergic
neural network. Given this circumstances, efforts to
explore the similarity and differences in the brain of
different types of animals is indispensable to
understand the characteristics of our own brain. The
fruit fly Drosophila, which is one of the most recent
species evolved in the clade of arthropods, exhibits
highly similar repertoire of behaviors with that of
mammals through elaborate control of their wings
and legs in spite of its simpler neural network with
much fewer neurons in the brain. Three types of
monoaminergic neural network control this brain
function; they are as few as several hundreds in total
and can therefore be identified at single cell level.
Using elaborated molecular genetic and mechatronic
techniques, we analyze the behavior of Drosophila
with unprecedented precision and perform the
projectome analysis to understand where and how
the monoaminergic neurons gather information to
define their activity and regulate the functions of
other neurons.
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Fig. Distribution of cell bodies, fibers and output
synapses of dopaminergic neurons in the Drosophila
brain.
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