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Kei Ito (National Institute for Basic Biology)
Comprehensive mapping of neurons in the Drosophila adult brain using transformant strains with cell-specific
GAL4 gene expression

In order to understand the pathway and algorithm of information processing in the brain, and to analyze the
expression patterns and functions of newly identified genes that are related to brain development and function,
it is indispensable to have a comprehensive knowledge about the circuit structure of the whole nervous
system. With a vast array of important genes that share high homology with mammalian counterparts, and
with a relatively complicated behavioral repertoire for a simple central brain of only apout forty-thousand
neurons, the brain of the fruit fly Drosophila is a good model system for such study. We organized a
consortium of eight Japanese fly laboratories to generate a large stock of GAL4 enhancer-trap strains. By
expressing reporter genes such as GFP in various subsets of neurons, we are performing a comprehensive
identification of higher-order interneurons in the visual and olfactory information pathways. We also
developed the FRT-GAL4 system, which can specifically label progeny of certain neural stem cells. By
mapping clones in the adult brain, we found lineage-related modular circuit structures. Developmental and

molecular analyses are underway to reveal how such clonal unit structures are formed and maintained.



