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Abstract: [ Objective] This study aims to identify olfactory genes of M.sieversi and the binding properties of
pheromone-binding proteins to the sex pheromone active components of M.sieversi which could lay a foundation
for the further study of its sex pheromone recognition mechanism, and also provide molecular targets for the
comprehensive control of the pest by chemical ecological methods. [Method] The olfactory genes were
identified based on antennal transcriptome sequencing. Then we applied some bioinformatic analysis and
molecular biology experiments. Various kinds olfactory genes were captured and phylogenetic trees were
constructed to explore the evolutionary relationship of chemosensory genes among M.sieversi and other
lepidopteran insects. The binding properties of PBPs recombinant protein and pheromone active components were

studied by prokaryotic expression and fluorescent competitive binding method. [Result] (1) A total of 156
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candidate olfactory genes were identified: 37 OBP, 23 CSP, 2 SNMP, 41 OR, 5 GR, 13 IR and 35 CXE genes.
Among them, three PBP genes with 6 conservative cysteine sites in their amino acid sequence, and they all
clustered with PBP genes from other lepidopteran insects. The olfactory genes bootstrap value. (2) PBP1, 2,3 were
significantly highly expressed in adults antennae, and the expression level in male antennae were significantly
higher than those in female antennae. (3) PBP1, 2,3 recombinant proteins were obtained by prokaryotic expression
and protein purification. The results of fluorescence competitive binding experiments showed that the dissociation
constants of the three PBPs and fluorescent probe 1-NPN were as follows: PBP1 K;.npn=8.73uM, PBP2 K.
~eN=8.19uM, PBP3 K; npn=9.40uM, and all the three PBPs can bind the sex pheromone active ingredient
Z13,E15-18:Ald strongly (PBPI Ki= 0.68uM, PBP2 Ki=0.54uM, PBP3 Ki= 0.70uM). [ Conclusion] (1) A total
of 156 olfactory genes were identified including 3 pheromone-binding proteins in this study. Phylogenetic

analysis showed that the olfactory genes of insects were highly conserved among related species. (2) All three
PBPs showed strong binding abilities to Z13,E15-18:Ald indicating that a variety of binding proteins were
involved in the process of pheromone recognition in this pest.
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