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Regulation of memory by activity-dependent functional changes in dopaminergic
neurons
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In this study, we investigated how the expression of an immediate early gene

in dopaminergic neurons affects long-term memory, using the courtship conditioning paradigm of the
fruit fly Drosophila melanogaster. Overexpression of Hr38, a conserved immediate early gene, in
dopaminergic neurons facilitated the formation of long-term memory. Notably, transient
overexpression during the training period was sufficient for this effect. Conversely, knock-down of
Hr38 caused defects 1n long-term memory. Additionally, our findings indicate that the expression of
Hr38 in a small subset of specific dopaminergic neurons are responsible for these effects. Given
that Hr38 encodes a nuclear receptor and is widely conserved, it may play important roles in other
animals as well.
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