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Comprehensive analysis of Drosophla brain neural circuits towards
realistic modeling of sensory information processing

Kei Ito

Institute of Molecular and Cellular Biosciences, The University of Tokyo

In order to establish computer models of information processing in the brain, it is a prerequisite
to obtain comprehensive and detailed information about the neural circuits of the real nervous
system. Considering the limitation of the current technology of bioscientific as well as computational
science, it is more straightforward to model relatively simple brain functions of relatively simple
brain systems. Towards this end we are aiming at generating a comprehensive circuit map of the
whole Drosophila brain. In this project we analysed the circuits in the visual, olfactory, gustatory
and auditory sensory systems. By screening GAL4 enhancer-trap strains, we visualised specific
subsets of neurones connecting lower- and higher-order sensory centres. Connectivity patterns
between afferent, local and efferent neurones were analysed. Systematic comparison between
different sensory pathways revealed similarity and differences between different modalities. It

also made us possible to identify the brain regions that integrate information of multiple modalities.
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