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Evolution of the neural sex-determination system in insects
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Sexually dimorphism in the brain of the fruit fl% is regulated by two
transcription factor genes, fruitless and doublesex. In the fly brain, these genes are expressed as
sex-specific isoforms to shape sexually dimorphic circuits. To reveal the evolutionary origin of
neural sex determination system in insects, identification and characterization of these two genes
was conducted in basal direct-developing insects including the two-spotted cricket. The result
indicated that the fruitless gene of basal direct-developing insects does not possess molecular
mechanisms for generating sex-specific gene product. On the other hand, the cricket brain expresses
sex-dependent gene products of doublesex. These results support the idea that the doublesex gene is
a prototgpic neural sex-determination gene in basal direct-developing insects, and advanced
holometabolous insects acquired an additional sex-determination mechanism regulated by the fruitless
gene.
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egr-B promoter

« The first characterized innate IEG promoter in insects.

« High-level structural conservation over ~500 Mya.

« Activated within 15 min after neuronal activation.

6 hr after sucrose feeding:

Naive: no eYFP expression S
eYFP expreeion in the DUM neurons
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