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Many animals switch reproductive mode between asexual and sexual reproduction. However, molecular mechanisms of
the switching are remained to be unclear. We have found that an asexual population of Dugesia ryukyuensis (OH strain)
develops reproductive organs when fed minced bodies of sexually mature Bdellocephala brunnea worms. This result
clearly indicates that sexually mature worms contain certain substance(s) that stimulate sexual induction in the OH worms.
We have identified tryptophan (Trp) as one of the sex-inducing substances. Furthermore, the repression of D-amino acid
oxidase (DAO) expression in the asexual D. ryukyuensis worms induced ovarian development. In addition to D-Trp, four
of the D-amino acids ((D-arginine (Arg), D-phenylalanine (Phe), D-leucine (Leu), and D-asparagine (Asn)) have
sex-inducing activity, suggesting that DAO protein inhibits the sexual induction possibly through degradation of these
D-amino acids. Since DAO is the only enzyme to degrade D-amino acids in D. ryukyuensis, the reduced DAO activity is
expected to change the metabolic balance of L- and D-amino acids.

In the present study, we compared the effects of various D-amino acids on DAO-knockdown and control asexual D.
ryukyuensis worms. DAO-knockdown enhanced the sexual induction by D-Trp, D-Phe, and D-Leu, whereas the induction
by D-Arg and D-Asn was independent on DAO-knockdown. Because in vitro experiments D. ryukyuensis DAO can
degrade these two amino acids as well as D-Trp, it is suggested that there are different signaling mechanisms responsible
for the sexual induction by D-amino acids. To further elucidate the mechanisms, it is inevitable to measure the metabolic
states of L- and D-amino acids in individual worms. Therefore, we tried to develop an accurate and sensitive method to
quantify amino acids and D/L ratio of each amino acid. Low-molecular-weight compounds were extracted from individual
worms by 85% methanol, and the amino acids in the extracts were labeled by BCe- or 12C—dabsyl chloride. The resultant
heavy- and light-labelled samples were mixed and analyzed by capillary HPLC-MS. Each amino acid detected as doublet
peaks with 6 or 3 Da difference in mass, and 19 species of amino acids contained in individual worms were successfully
quantified for the first time. Development of a method to measure D/L ratio of these amino acids is underway.




