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A wide variety of neurons comprise the Drosophila optic lobe, forming laminar neuropiles with columnar
units and topographic projections from the retina. The Drosophila optic lobe shares many structural
characteristics with mammalian visual systems. However, little is known regarding the developmental
mechanisms that produce neuronal diversity and organize the circuits in the primary region of the optic
lobe, the medulla. In the course of our study to elucidate molecular mechanisms that govern development
of the medulla, we found that the medulla neurons project axons near their targets forming subsets of
dendrites in the larval brain; the cell bodies migrated in the presence of preformed neurites during
pupal development. During or following cell body migration, additional dendrites were formed along
the axonal shafts. Therefore, cell body migration may somehow contribute to circuit formation in the
medulla. Indeed, similar strategies have been reported in sensory neurons of C. elegans and cerebellar
granule cells in mammals. Thus, cell body migration in the presence of neurites may be a general,
conserved mechanism of circuit formation.

In order to elucidate biological significance and molecular mechanisms of the cell body migration
found in medulla neurons, we focused our analyses on two types of medulla neurons: Bsh-positive and
Liml1-positive neurons. To visualize patterns of migration and projection and to perform specific
genetic manipulations in each neuronal type, we generated bsh-Gal4 and Lim1-Gal4 fly strains. By
generating clones expressing a membrane bound GFP under the control of the Gal4 drivers,
Bsh-positive neuron was shown to be Mil type medulla neuron that migrate radially from the inner to
outer area of the brain. Our data show that there may be a link between cell body migration and
dendrite formation of Mil. On the other hand, Lim1-positive neuron was shown to be a novel type of
medulla neuron, Lawf2, that migrates tangentially during pupal development. Thus, we established a
model system to study mechanisms of circuit formation and cell body migration.




