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Cloning and sequencing of cDNA encoding pheromone binding protein 3

from the Helicoverpa assulta Guenée and its expression in Escherichia coli
LIU Xiao-Guang AN Shi-Heng LUO Mei-Hao® GUO Xian-Ru YUAN Guo-Hui  College of Plant
Protection Henan Agricultural University Zhengzhou 450002 China

Abstract A ¢DNA clone encoding a pheromone binding protein 3 from antenna of Helicoverpa assulta named
HassPBP3  was isolated by reverse transcription polymerase chain reaction RT-PCR . The cloning and
sequencing results showed that the full length of HassPBP3 open reading frame ORF was 495 bp encoding
164 amino acid residues and the predicted molecular weight MW  was 18.5 kD. The N-terminus
hydrophobic region predicted containing of 22 amino acid residues within the HassPBP3 displayed the
characteristic features of a signal peptide. Thus the mature protein should consist of 142 amino acids with a
calculated molecular weight MW  of 16.1 kD and isoelectric point 1P of 5.44. The gene was then
constructed into expression vector pGEX-4T-2 for over expression in prokaryotic cells. The SDS-PAGE and
Western blot analysis showed that induced by IPTG the PBP3 proteins in H. assulta was expressed in
Escherichia coli BL21 and its MW was found to be about 42 kD by checking with SDS-PAGE  nearly equal to
the predicted.
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RNA

1.1.2 pGEM-T Easy vector
Promega JM109  BL21 DE3
pGEX-4T-2
1.1.3 RNA
RNAiso Reagent RT-PCR  One Step RNA PCR
Kit T4 DNA
BamH 1 Xho 1
TaKaRa DAB
GST BBI
NC
Promega X-gal IPTG N N-
Sangon
lysozyme Amresco
1.2
1.2.1 RNA
30 RNAase 1.5 mL
1.0 mL. Trizol
TaKaRa RNA RNA
50 pI. RNAase -20C
1.2.2 PBP3  HarmPBP3
GenBank AF527054
5'-AGGATCCATGGGATCGAGACACG
TCT-3'
5'-ACTCGAGTTATATCTCAGTGAGC
ACCT-3’
BamH 1 Xho 1
1.2.3 RT-PCR PCR 50 pL
RNA 3 pl 2 pl 10 x

Buffer 5 pl. ANTP mixture 5 pI. MgCl, 25 mmol/L. 10
pL RNAse Inhibitor 1 pI. AMV RTase XL 1 pl. AMV-
Optimized Taq 1 pI. RNAse Free dH,0 20 pL
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1.2.4 PCR PCR

1% PCR
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22 signal peptides
4 PBP3
[ signal peptides | * 40"' *
HassPBP3 : | GEREVFFAFAVLAVSVREAEPEKDAJQYITSGEVEVIIEE LvEQILARL @ 55
HarmPBP3 : WGERHVEFALVVLAVSVREAEPEKDAUOYITSGH E gL EQILAML : 55
AperPBR3 1 UTAKTENLLVIVYLSTNTAVDSZQDVEKSMTLT PDTIDVIEF : S5
ApolPEP3 i UIAKTENLLVIVYLSTNTGVDASQEIZKTMTL PDTVDVIEE : 55
MsexPBP3 : JAITPIFTVLLMMTA-VKEIARESDALRHIANGE HELG@TDOTVVEL 54
HassPB? : e p— MNEAG PDSVITIEE : 24
Haz=PBEP3 : 110
HarmPBP3 : 110
AperPEP3 : 110
Apol PEP3 : 110
MsexPEP3 : 109
HassPBP 79
HassPEPZ : KIVTIIEE-HKHEQDGEE- & 164
HarmPBE3 : KIVTIILEM-KKHEQDGEE-R 164
AperPBE3 : QLSDTLE|sEIKTIGTLNEE-R I 164
ApolPED3 : QLEDTLETEAITITICTENRE-R 164
MsexPBP3 : KVVVIIRDEJKQOEGEQKD- & E 163
HassPBP : QLVDLI[cESRSTPDVTEDEE 134
2 3 PBP3
Fig. 2 Aligned amino acid sequences of reported PBPs from other insects
100% 80% 80% Amino acids 100%
identical are in black box 80% identical in grey box and identical below 80% in white box. HassPBP3
Helicoverpa assulta PBP3  GenBank GenBank accession no. DQ286414  HarmPBP3
Helicoverpa armigera PBP3  AF527054  AperPBP3 Antheraea pernyi  AJ277265  ApolPBP3
Antheraea polyphemus PBP3  AJ277267  MsexPBP3 Manduca sexta PBP3  AAF16703  HassPBP
Helicoverpa assulta PBP  AY864775 . The same below.
1 PBP
Table 1 Homology matrix of PBPs from insects
HassPBP3 HarmPBP3 MsexPBP3 AperPBP3 HassPBP Apol PBP3
Hass PBP3 100%
HarmPBP3 98 % 100%
MsexPBP3 62% 62% 100%
Aper PBP3 40% 40% 39% 100%
Hass PBP 38% 38% 40% 47% 100%
Apol PBP3 37% 38% 37% 88% 47% 100%
— HassPBP3: 0.01192
{ L HarmPBP3:0.00637
MsexPBP3:0.18451
T AperPBP3: 0.04877
L ApolPBP3: 0.06709
HassPBP3: 0.0119
3 PBP3 PBP
Fig. 3 Phylogenetic tree based on amino acid sequences of reported PBPs of insects
1 PBP3 3 HassPBP3
PBP Harm PBP3 HarmPBP3 AperPBP3  Apol PBP3
98 % Msex PBP3 Hass PBP
61% AperPBP3  Apol PBP3 PBP
40% 37% 2.3 PBP3
PBP3
pGEM/HassPBP3 ~ Xho I~ BamH |
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Fig. 5 Western blot analysis

1 pGEX-4T-2 BL21 Expressed product of pGEX
-4T-2 2 pGEX/HassPBP3 Expressed product of pGEX/
HassPBP3.
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Fig. 6 10% SDS-PAGE analysis of the distribution of
the expressed product for pGEX/HassPBP3 protein
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