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Identification of the related genes at diapause termination
in Helicoverpa armigera
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Abstract: By means of mRNA differential display PCR(DD-PCR), 56 cDNA fragments have been identified

from the Helicoverpa armigeras brain that are expressed differentially between the diapausing pupae and

the pupae of diapause termination by injecting 20-hydroxyecdysone. RT-PCR and Real-time PCR analysis
revealed that mRNA levels of the FK506-binding protein 12(FKBP12)and two unknown genes were higher
in the diapausing pupae, whereas the ecdysteroid-regulated 16 kDa protein(esrl6), NADH dehydrogenase

1 alpha subcomplex subunit 6, and two unknown genes were higher in the pupae of diapause termination.

These results provide new clues to researches on the molecular mechanism of diapause.
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Tab. 1 The sequence of primers used in the experiment

Anchor primers
HT A AAGCTTTTTTTTTTTA
HTC  AAGC TTTTTTTTTTTC
HT1G  AAGCTTTTTTTTTTTG

arbitrary primers

HAP1 AAGCTTGATTGCC

HAP2 AAGCTTCGACTGT

HAP3 AAGCTTTGGTCAG

HAP4 AAGCTTCTCAACG

HAPS AAGCTTTTACCGC

HAP6 AAGCTTGCACCAT

HAP7 AAGCTTAACGAGG

HAP5 AAGCTTAGTAGGC

Identified primers

DD9F GGGAAAGCACAAACGGAGAG
DD12F  GGCGTTGCTGGTCTCAGTTG
DDI5F  GGAGAGGCTAGAATGCGAG
DD17F  CTGCCGGTGCCCTTCCCTC
DD22F CTGTATGTCGACATGGCAGTC
DD23F GGGTATAGGAATCTTTGTGCTG
DD26F  ATCGGGAACAGGGGCCTG
DD28F  GTGCAACAGAGACACGCTC
DD30F  AGAGGGAATACAGGGTTGG
DD31F  GCAGAGAGTGGCAATAGCG
DD36F  CCGGCCAAGTGCGAGTC
DD38F  CAAGTTGATACTAACTTGAATGG
DD41F CGGGTTTCAAAGAGGGCG
DD42F  CCGCTAGGTTTACTGGGAG
DD43F GGGCAACATCACAAGGGC
DD44F  GCATTGCGATGGCCCTCGCG
DD53F  CGTCCTTGTTCCACTCGTAG

HAP9 AAGCTTCATTCCG

HAP10  AAGCTTCCACGTA

HAP11  AAGCTTCGGGTAA

HAP12  AAGCTTGAGTGCT

HAP13  AAGCTTCGGCATA

HAP14  AAGCTTGGAGCTT

HAP15  AAGCTTACGCAAC

HAP16  AAGCTTTAGAGCG

DD9R GCCCATCTGCAAAGCCTTG
DDI12R  CGGAAAGATTGATGGGGAAG
DDI5R  GGTTCCTCAGTTGGCTTG
DDI7R  GGATGGGCATCGTCGTGTG
DD22R CCTACAGTTGAGTAAGCATTAG
DD23R  GACAAGTGAGACGCGTCGAAG
DD26R  GTCTTGGGCGAGTGATGTGC
DD28R  CTGTGAGGAGGATGTCGACG
DD30R  CTTCGGATTCTTCGGAGATC
DD31R  GTCCCTTGGCGATCACACAG
DD36R  CCGTGTGGGATATCAATGG
DD38R  CCTTTACCTACCACACATCCAG
DD41R  TGCGTTGGAGCCAAATGTC
DD42R  GCACGATTCCATACTATGTATG
DD43R  ACGGCGCGCGACGCGTAC
DD44R  CGTTGACATTCAGAGCACTGG
DD53R  CGGGTTCGCAAATACACATCTC
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Fig. 1 The results from differential display PCR in diapausing

pupae and the pupae of diapause termination
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Tab.2 Homology search in identified genes from Helicoverpa armigera pupae

Franment 1D

Putative Genes( %identity)

Classification

Protein synthesis
Protein synthesis
nucleic acid synthesis
stress response
Metabolism
signal transduction
signal transduction
transporter
signal transduction
Metabolism
membrane protein

Proteolysis

RNA—binding protein

Proteolysis

HarDD5 mitochondrial ribosomal protein 1.24 (64 % , Ixodes scapularis)
HarDD6/HarDD7 ribosomal protein L7A(97% ,Spodoptera exigua)

HarDD8 SAICAR synthetase(93 % , Bombyx mori)
HarDD9 Heat shock protein 67B2 (43% ,Pediculus humanus corporis)
HarDD15 NADH dehydrogenase 1 alpha subcomplex subunit 6 (60% Culex quinquefasciatus)
HarDD17 Ecdysteroid— regulated 16 kDa protein(62% , Manduca sexta)
HarDD28 Rho GTPase activating protein 27(61% , Acyrthosiphon pisum)
HarDD31 Multidrug resistance protein homolog 65(77 % , Tribolium castaneum)
HarDD38 FKBP12(96 % , Bombyx mori))
HarDD46 FAD synthetase(41% , Xenopus laevis)
HarDD47 Transmembrane protein LOC124446(42% , Homo sapiens)
HarDD50 putative proteasome 26S subunit(88% , Maconellicoccus hirsutus)
HarDD51 nucleolysin TIAR protein(94 % , Bombyx mori)

HarDD55/HarDD56  26S protease regulatory subunit 6B(95% , Bombyx mori)
HarDD54 ribonuclease L inhibitor homolog(97 % , Bombyx mori)

RNA processing
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Fig. 2 Up-regulated genes in diapause termination
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Fig.3 Down-reguated genes in diapause termination
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Fig. 4 Relative amounts of gene expression
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