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Identification of initiation factors for copulation attempt and analysis of the
reception and information processing mechanisms of the factors in Lepidoptera,
using the silkmoth Bombyx mori
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In this study, we used the silkmoth, a model insect in Lepidoptera, to

identify the factors responsible for the behavioral switching from pheromone orientation behavior to
copulation attempt, and to analyze the reception and processing mechanisms of the initiation
factors for copulation attempt. Detailed behavioral analysis using a high-speed camera revealed that
the antennal tips and foreleg tarsi of male moths serve as reception sites for the initiation
factors. Additionally, contact with delipidated female scales triggered copulation attempts similar
to the response to intact scales, suggesting that the structure of the scales themselves contains
the initiation factors rather than chemical substances on the scales. Furthermore, RNAseq analysis
of the reception organs identified candidate genes involved in the reception of the initiation
factors. However, we were unable to identify the neural circuitry underlying initiation of
copulation attempts in this study.
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Gene No. logFC BLASTp best hit
1 3.81 antennal ionotropic receptor 41a-2 [Dendrolimus punctatus]
2 3.63 ionotropic receptor 75a [Bombyx mori]
3 3.54 ionotropic receptor 76b [Heortia vitessoides]
4 3.40 glutamate receptor ionotropic, delta-2-like isoform X1 [Trichoplusia ni]
5 3.30 ionotropic receptor 75a-like [Bombyx mori]
6 3.37 glutamate receptor ionotropic, kainate 2 [Bombyx mori]
7 2.80 ionotropic receptor 75a [Bombyx mori]
8 3.06 ionotropic receptor 75a-like, partial [Bombyx mandarina]
9 2.90 glutamate receptor ionotropic, kainate 2 isoform X2 [Bombyx mori]
10 2.65 ionotropic receptor 87a, partial [Peridroma saucia]
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