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Introduction The platonic (plt) mutant males of Drosophila melanogaster vigorously court
females as the wild-type males do, but are unsuccessful in copulation. The mutants also
show a morphological phenotype of short posterior-most longitudinal wing veins (L5). In
this study, | aimed to identify the gene responsible for the plt mutation and the neural

mechanism whereby copulation is impaired in plt.

Results It was found that the males heterozygous for plt and chromosomal deficiencies that
delete a part of 55C region of the second chromosome show low copulation success and
short L5 vein phenotypes. Within the region to which plt is mapped, there is a gene called
scribbler (sbb), which encodes a transcription factor functioning downstream of dpp. When
sbb mutant alleles were made heterozygous with plt, the flies also exhibited the short L5
vein and low copulation success. The plt mutation was induced by an insertion of the
transposon P element, which tagged the gene in question. The inverse PCR technique
located the P-element insertion site in the sbb locus: 31 bp downstream of transcription start
site of sbb. RNA interference (RNAI) experiments were carried out to see if sbb knockdown
recapitulates the plt phenotypes, by expressing genetically encoded RNAI constructs
(UAS-sbb RNAI) in male flies using several different GAL4 drivers. When a heat-inducible
GALA4 driver (hs-GAL4) was used, and the heat shock was applied at the larval stage, about
70% of emerged flies showed the short wing vein phenotype. When the heat shock was
applied at the pupal stage, about 10% of emerged flies showed the short wing vein
phenotype. The copulation success rate was also decreased when the expression of UAS-sbb
RNAI was induced at the larval stage, but not in the pupal stage. To examine if the sbb
function is required in neurons for normal copulation behavior, we expressed UAS-sbb
RNAI using a pan-neural GAL4 driver (elav®). UAS-sbb RNAi was expressed by two
GALA4 drivers that drive expression in specific neurons in which fruitless (fru; fru""?) or
doublesex (dsx; dsx®A-4) are expressed. fru and dsx have an important part of the neural
circuit that controls sexual behavior in Drosophila. We observed a low rate of copulation

1% and also by fruN"?L, In contrast,

success when UAS-sbb RNAIi was expressed by elav
copulation was completely inhibited when UAS-sbb RNAi was expressed by dsx®*“*. The

result demonstrated that plt functions in a subset of dsx expressing neurons. To determine



which subset of dsx-expressing neurons are critical for the regulation of copulation, |
performed the intersectional experiment by using tsh-GAL80 (tsh is expressed in the
thoracic region) and brain-specific Otd-FLP to restrict neurons in which sbb is knocked
down. | also used different GAL4 drivers that are specified by neurotransmitters in the other
set of intersection experiments. The results indicated that sbb expression in the neurons
called dsx-SN and dsx-TN2 and dsx-expressing neurons in the abdominal ganglia are is
pivotal for copulation to occur. These neurons are likely to be GABAergic and

serotoninergic.

Conclusion We concluded that plt is an allele of sbb, and the impairment of sbb function in
the plt mutant is responsible for its non-copulating phenotype. The sbb is involved in the
decapentaplegic (dpp) pathway, and has been shown to play roles in multiple aspects in the
development including axon guidance during the visual system development. The results of
our study are consistent with the hypothesis that sbb function is required in the GABAergic
and serotoninergic dsx-expressing neurons in the abdominal ganglion during development

for establishing the neural circuit that regulates copulation behavior in male flies.
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