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How neurons connect each other and form synapses between them is a fundamental question in developmental
neurobiology. We tackle this problem using Drosophila visual system as model system. We have started
to screen for the genes that control both synapse formation and synaptic plasticity in the central
synapses. Over 200 genes screened, we have identified several candidate genes that may control either
synaptic formation or plasticity. We will move onto a functional analysis of these genes individually
to reveal the molecular mechanism underlying the formation or homeostatic plasticity of the central
synapses.

We have identified Ncad as a good candidate for organizing synapse formation in the R7 photoreceptor
neurons. We are now making a conditional knock out allele to reveal the specific function of Ncad on
the formation of the central synapses. One important aspect of this research is to reveal the
cell-specificity of the synapse formation. We would |ike to know whether Ncad is a molecular code for
the cell-specificity in the formation of the synapses

We also have generated a molecular label to monitor homeostatic plasticity upon prolonged exposure to
natural light. Using this tool, we have revealed that the divergent canonical WNT pathway is regulating
the cellular response to the prolonged activation of the photoreceptor neurons, resulting in the
compromise in the number of presynaptic sites. We are currently preparing a manuscript for this study.




