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Molecular mechanism of the sex determination in the gypsy moth, Lymantria dispar, has long been unknown. In this
study, we performed genome resequencing of the gypsy moth and transcriptomic comparison between males and
females of this species. As a result, we successfully identified candidate genes for female and male determinants F and
M, as well as for the sex differentiation regulator DSX. We also discovered a very interesting fact that the sex ratio of
the next generation obtained by crossing female moths originated from Fukushima with male moths originated from
Kitami was consistent with the theoretical value while individuals yielded from this backcrossing were all males.
Expression analysis of the F and M factors and the sex differentiation regulator DSX of these males revealed that about
half of the individuals underwent female to male sex reversal. The amino acid sequence comparison of the M factor
between Kitami and Fukushima revealed that the Kitami M-factor lacked a functional domain essential for male
transformation. We also found that the copy number of the F-factor differed between the Kitami and Fukushima strains.
These results strongly suggest that the sex-determining genes of the gypsy moth are functionally divergent depending
on the production area.
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