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The morphological difference between male and female stag beetles is widely known. Male stag beetles have a
pair of fully developed mandibles, while females do not exhibit such mandible growth. Main question of the
study was “what is the mechanism that causes such significant difference within the same species?” In order to
understand this mechanism, a developmental study was carried out in the golden stag beetle Cyclommatus
metallifer, focusing on sex-determination genes and juvenile hormone*" signaling pathways.

Results indicate that the dsx gene, a sex-determining gene for insects, regulates sexual dimorphism in stag
beetles. It is also suggested that a large difference in sexual dimorphism of mandible growth is due to the dsx
gene that regulates juvenile hormone responsiveness in different directions depending on whether the individual
is male or female. These results are a major milestone, and mark the discovery of the "sexual differentiation
regulatory mechanism by the dsx gene via hormone responsiveness,"” which is relatively unknown in the insects.
This finding is also important in the understanding of the mechanism which causes phenotypic sexual
dimorphism in other insects as well.

*L A type of insect hormone which is known to be involved in various biological phenomena in insects, such as
development and metamorphosis. In addition, the growth-promoting function of this hormone on the mandibles of
the stag beetle has been identified.




