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The system of sex-determination has been well studied in Drosophila melanogaster. The doublesex (dsx) gene
functions at the downstream-most of the sex-determining cascade, and the female- and male-specific proteins (DSX,
DSX™) regulate expression of genes engaged in sexual differentiation such as yolk protein genes (Burtis and Barker,
1989; Schutt and Nothiger, 2000). The dsx homologues have been identified in many species other than Drosophila:
Bmdsx from Bowmbyx mori, mab-3 from Caenorhabditis elegans, DMRTS from human, and Dmwts from mouse and
chicken (Shen and Hodgkin, 1988; Ohbayashi ef al., 2001; Ottolenghi et al., 2002; Smith ef al., 2002). These dsx
homologues were considered to regulate sexual differentiation and have been evolutionary conserved as the sex-
determining genes (Raymond et al., 1998). A common characteristic of these gene homlogues is the presence of a DNA
binding domain termed the DM domain (Zhu ef al., 2000).

In the present study, we cloned and sequenced two dsx gene homologues from the sawfly, Athalia rosae
(A»DMRT1 and ArDMRTZ). Reverse transcription PCR demonstrated that the A*DMRTI was expressed in
embryos, larvae and pupae of both sexes, while the A¥DMRTZ was expressed only in embryos of hoth sexes. A
molecular phylogenetic analysis demonstrated that AxDMRT1 and ArDMRTZ were more similar to homologous
genes of vertebrates, rather to dsx of D. melanogaster. Recent progress of the genome research in the honey bee Apis
mellifera revealed that there are some dsx homologues similar to that of D. melanogaster. Investigation of these genes in
A. vosae is under way. We plan to analyze the function of these genes using the germline transformation system that we
have recently established in A. rosae (Sumitani et al., 2003).
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