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Bioinformatic analysis of PBAN and its receptor
proteins in rice stem borers
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Abstract [Objectives] To determine the amino acid sequences of pheromone biosynthesis activating neuropeptide (PBAN),
a hormone that controls the synthesis of insect sex pheromones, and its receptor proteins, in rice stem borers. [Methods] We
used tBlastn searching of the rice pest genome and transcriptome databases to predict sequences of PBAN and its receptors in
rice stem borers after which sequences were aligned and a phylogenetic tree constructed. [Results] The mature peptide
sequences of PBAN in the rice stem borers, Chilo suppressalis, Tryporyza incertulas and Sesamia inferens, contain 33 amino
acid residues, and have the same five peptide sequences in the C-terminal. The similarity of PBAN polypeptides in these three
insects was 54.55%-63.64%. The sequences of three isoforms of the PBAN receptor (PBANR-A, PBANR-B and PBANR-C)
in C. suppressalis were predicted from the C. suppressalis transcriptome database. All three isoforms contain seven
transmembrane regions. [Conclusion] Phylogenetic analysis based on between-species variation in PBAN confirms the
established taxonomic relationships among rice stem borer species. The phylogenetic relationships between the PBANs of
different rice stem borers, or their receptors, are almost identical to the established phylogenetic relationships between these
insects, suggesting co-evolution between insect PBAN, and its receptors, during the process of insect evolution. This study
provides a basis for analyzing the function of PBAN, and its receptors, in rice stem borers.
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Fig.1 The amino acid sequences of the predicted PBAN precursors of three rice stem borers
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The amino acid residues sequence with the underline is signal peptide, and those in textboxes are mature peptides.
Cs: Chilo suppressalis; Ti: Tryporyza incertulas; Si: Sesamia inferens.
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Fig.2 The phylogenetic tree of the insect PBAN precursor proteins
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Fig.3 Alignment and evolutionary relationships of PBAN amino acid sequences from Lepidoptera insects
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Fig. 4 Alignment of amino acid sequences of PBAN receptors from Chilo suppressalis and Ostrinia nubilalis
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TM1-TM7 mean seven transmembrane regions.
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