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Abstract [Objectives] To investigate the expression and hormone regulation of the octopamine receptor 2 gene (HaOA2B2)
in the cotton bollworm, Helicoverpa armigera, and thereby clarify the role of HaOA2B2 in transcription regulation and
provide a theoretical basis for the development of new pesticides. [Methods] QRT-PCR, hormone treatment, and RNAi
mediated ecdysone nuclear receptor silencing, were used to investigate the expression, and hormonal regulation, of HaOA2B2
in different developmental stages and tissues of the cotton bollworm. [Results] The ORF length of HaOA2B2 is 1 191 bp,
encoding 396 amino acids. HaOA2B2 shares up to 89% amino acid sequence similarity with silkworm (Bombyx mori)
octopamine receptors. HaOA2B2 was expressed in all developmental stages and was most highly expressed on the 3rd day of
the 5™ instar. Expression was higher in the head than in other organs or tissues. Ecdysone can promote HaOA2B2 receptor gene
expression. [Conclusion] The sequence characteristics and expression profiles of the HaOA2B2 receptor gene were
determined, plus the effect of ecdysone on the gene’s expression. These results provide a theoretical basis for future research
on the role of the HaOA2B2 receptor gene in transcription regulation and the development of new pesticides.
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Tablel Primer sequences

Primer use Primer name Primer sequence (5'-3")
OA2B2-F1 ACCGAGTCACTGAAATAC
Splicing primers OA2B2-R2 GTATGTGAACAGCATTATGG
OA2B2-F2 ACAAGCCATACGCAGTCA
OA2B2-R2 CTCAAACCGTGGTCACCTC
qPCR EF-RF GAAGTCAAGTCCGTGGAGATG
Primers for gPCR EF-RR GACCTGTGCTGTGAAGTCG
OA2B2-RF TATGTGACCTCTGGAACTC
OA2B2-RR AGGATACTTCAAGGGCTTC
USP-RF AGTTCCAGTTCCTCCGTG
USP-RR CGCTGCTATTTGTTTGTTG
EcR -RF GCAGTCAGATCAGATCACGT
EcR- RR GGAGTACATGCACCGACAG
RNAi USPRNAIF1 TACCTGACTGAAGAGCGAG
Primers for RNA USPRNAIR1 CGACGAGGTGGAAGAAGAAC
interference EcR RNAiF1 GCTGGTATAACAACGGAGG
EcR RNAiR1 GCCGCAGACAAGACATAG
GFP RNAiF1 TGGTCCCAATTCTCGTGGAAC
GFP RNAiR1 CTTGAAGTTGACCTTGATGCC
USPRNAIF2 TAATACGACTCACTATAGGTACCTGACTGAAGAGCGAG
USPRNAIR2 TAATACGACTCACTATAGGCGACGAGGTGGAAGAAGAAC
EcR RNAiF2 TAATACGACTCACTATAGGGCTGGTATAACAACGGAGG
EcR RNAiR2 TAATACGACTCACTATAGGGCCGCAGACAAGACATAG
GFP RNAiF2 TAATACGACTCACTATAGGTGGTCCCAATTCTCGTGGAAC
GFP RNAiR2 TAATACGACTCACTATAGGCTTGAAGTTGACCTTGATGCC

NCBI ORF finder http://www.ncbi.nlm.nih.
gov/gorf/gorf.html ORF
http://www.
expasy.org/tools/pi_t001.html
NCBI BLAST network server http://blast.ncbi.
GenBank HaOA2B2
MEGAS5.2

nlm.nih.gov/Blast.cgi

Neighbor-joining
16 LRI ER PCR (QRT-PCR)

EF
2013 Yanetal . 2013 2014 SYBR
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Fig.1 Thenucleic acid sequence of HaOA2B2 and the deduced amino acid (AA) sequence
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Terminator The underline represents the transmembrane structure.
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Fig. 3 Phylogenetic tree based on the deduced amino acid sequences of HaOA2B2 isofor msgenes
from various orders of insect
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