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Mechanism of non-cell-autonomouss formation of sex-specific muscle innervated by
neurons expressing sex-determining gene
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Drosophila melanogaster has a pair of male-specific muscles called the
muscle of Lawrence (MOL) in abdominal 5th segment of adult flies. The MOL is produced only when its
innervating motoneuron expresses Fruitless neural masculinizing proteins. Block of presynaptic
activity by deprivation of synaptic vesicles to be released from the presynaptic terminals prevents
the MOL induction in males. This implies that the motoneuron innervating MOL releases a specific
myotrophic factor that induces MOL formation. Here we screened possible factors to induce the MOL.
Our screening revealed that Activin3 would be a myotrophic factor for MOL induction. Activinf
would be secreted from the motoneuron innervating the future MOL to the myotube during
metamorphosis, and the signal is received by babo, the type I receptor, or put, the type Il receptor

for activin signaling and then transmitted to dSmad2, which functions as a transcription factor to
regulate downstream genes involved in MOL formation.
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