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 225009  

摘  要  【目的】 Sesamia inferens (Walker) 

HSP83

HSP90 HSP83 cDNA

【方法】 RT-PCR RACE HSP83 cDNA

cDNA 【结果】 

HSP83 Sihsp83 GenBank KM077137 2 496 bp 2 154 bp

717 82.6 ku 5 HSP90

C- HSP83 2 218 bp GenBank KM077138

HSP83 HSP90 【结论】 

HSP83 HSP90 HSP83  
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Molecular cloning and sequence analysis of the HSP83 gene in 

Sesamia inferens (Walker) (Lepidoptera: Noctuidae) 
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(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China) 

Abstract  [Objectives]  The pink borer, Sesamia inferens (Walker) has in recent years become a major pest of rice crops that 

is responsible for steadily increasing crop losses. The heat shock protein 90 (HSP90) family is of great significance for the 

correct folding and transmission of proteins in organisms. HSP90 affects the growth and development of organisms and their 

responses to external stimuli. Our study’s aim was to clone the full length cDNA and genome sequences of the HSP83 gene 

from S. inferens, and analyze its basic characteristics. [Methods]  RT-PCR and RACE were used to clone the full-length 

cDNA of HSC70 gene from S. inferens. The genomic sequence was determined by genomic validation, introns were analyzed 

by sequence analysis and a phylogeny constructed. [Results]  The complete cDNA sequence was obtained and named as 

Sihsp83 (GenBank accession no.: KM077137). This was 2 496 bp in length and contained an opening reading frame (ORF) of 

2 154 bp encoding 717 amino acid residues with a predicted molecular weight of 82.6 ku. Five conserved sequences of the 

HSP90 family exist in this amino acid sequence. The cytoplasmic localization signal was present in the C-terminal. Analysis of 

the genomic DNA sequence (GenBank accession no.: KM077138) demonstrated that the HSP83 gene does not contain introns. 

[Conclusion]  Full-length cDNA and genome sequences of the HSP83 gene from S. inferens were obtained, and do not 

contain introns. Sequence analysis confirms that HSP90 is very conservative. 
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Heat shock proteins HSPs

Stress proteins Lindquist 1986

Nover and Scharf 1997 Feder and Hofmann

1999 Kregel 2002

Parsell and Lindquist

1993 Hartl and Hayer-Hartl 2002

5 HSP110

100~104 ku HSP90 82~90 ku HSP70

68~75 ku HSP60 58~65 ku sHSPs 15~40 

ku Denlinger et al. 2001 Lee et al. 2007

HSP90

Picard 2002 HSP90

Jackson et al. 2004 Wegele et al. 2004

Zuehlke and Johnson 2010 HSP90

3 N- 25 

ku ATP ATP

Prodromou et al. 1997 Sato et al. 2003

C- 12 ku EEVD

Young et al. 1998 Pearl and Prodromou

2006 40 ku

Sato et al.

2000 Fontana et al. 2002  

Sesamia inferens Walker

Lepidoptera

Noctuidae Sesamia

Mia and Iwahashi 1999

34°N

1965 1985

2001 2002

2009 2011

2012 2014 HSP90

 

1  材料与方法 

1.1  供试昆虫 

32°39′ N 119°42′ E 2012

27±1 ℃

70% 16L︰8D

3  

1.2  总 RNA 提取 

3 5

SV Total RNA Promega

RNA 1%

DYY-4C

Eppendorf BioPhotometer plus RNA

RNA

80℃ Thermo Fisher  

1.3  HSP83 基因中间片段的克隆 

2 μL RNA 1 μL oligo (dT)18 DEPC

15 μL 5 μL 

M-MLV 5×Buffer 1.25 μL dNTPs Mixture 10 
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mmol/L 1 μL M-MLV Reverse Transcriptase

2.75 μL RNase-free ddH2O

42℃ 60 min 70℃ 5 min

20℃  

PCR 2.5 μL 10×Taq 

Buffer 2 μL dNTPs 1 μL cDNA

1 μL 1 0.25 μL Taq TaKaRa

ddH2O 25 μL PCR S-100 Bio-Rad

PCR 94℃

5 min 94℃ 30 s 60℃ 30 s  1℃/

72℃ 1 min 9 94℃

30 s 50℃ 30 s 70℃ 1 min 25

72℃ 10 min 4℃ 5 μL PCR

1%

 

Axyprep DNA

Axygen PCR

pGEM-T Easy 

Vector Promega

DH5 PCR

3  

1.4  HSP83 基因 5和 3末端片段克隆 

SMARTer
TM

 RACE cDNA Amplification 

Kit Clontech 5 3 cDNA

cDNA 20℃

5 3

1 5 3 0.5 μL 

TaKaRa La Taq 5 U/μL 5 μL 10×La PCR Buffer 

II Mg
2+

 free 5 μL MgCl2 25 mmol/L 8 μL 

dNTP Mixture 2.5 mmol/L 2 μL 5 3 

cDNA 2 μL 5 3 10 mmol/L

5 μL UPM 10× 22.5 μL RNase-free ddH2O

PCR 94℃ 5 min 94℃ 30 s 68℃ 30 s

72℃ 2 min 35 72℃ 10 min

4℃ PCR

 

1.5  HSP83 基因序列拼接与分析 

GenBank Blast

http://blast.ncbi.nlm.nih.gov/Blast.cgi

DNAMAN

ORF Finder http://www.ncbi.nlm.nih.gov/gorf/ 

gorf.html

Opening reading frame ORF ORF

1 SWISS

ExPASy

pI/MW Blast

Gasteiger et al. 2003 MEGA 6.06

Tamura et al.

2013)  

表 1  研究中使用的引物 

Table 1  Primers used in this study 

 

Primer name 

5-3  

Primer sequences 

bp  

Amplicon size 

 

Purpose 

hsp83DP-F 

hsp83DP-R 

ATTGATACCGGTATTGGTAT 

TTGATGGGGTAGCCGATGAA 
383 

 

Intermediate fragment amplification 

hsp83RACE-5 

hsp83RACE-3 

GTCAGCGACCAGGTAGCAAGAGTAGA 

ACTCAAAGCACAACGACGACGAAC 

602 

1 881 

5RACE 

3RACE 

hsp83cDNA-F 

hsp83cDNA-R 

AAACAGTCAAAATGCCCGAAGA 

TCGCGAGACAATCATAAACACC 
2 218 

cDNA  

Verification of full-length cDNA 
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hsp83DNA-F 

hsp83DNA-R 

AAACAGTCAAAATGCCCGAAGA 

TCGCGAGACAATCATAAACACC 
2 218 

 

Verification of genome 

 

 

 

 

1.6  HSP83 蛋白质结构分析 

Phyre2 http://www.sbg.bio.ic.ac.uk/~ 

phyre2/html 83

83

Kelley and Sternberg 2009 Chimera

Pettersen et al.

2004  

1.7  HSP83 基因组验证 

5 AxyPrep

DNA Axygen

DNA DNA 20℃

cDNA 1

1 PCR

GenBank Blast

DNAMAN

cDNA

 

2  结果与分析 

2.1  大螟 HSP83 基因序列分析 

cDNA

PCR 383 bp

Blast

Sesamia nonagrioides (Lefebvre)

HSP83 hsp83

97% HSP83 hsp83

RACE

hsp83 5 602 bp 3 1 881 

bp DNAMAN 3  

2 496 bp hsp83 cDNA

hsp83

Sihsp83 GenBank KM077137

hsp83 hsp83

97%  

ORF Finder Sihsp83 179 bp

5 5 untranslated region 5UTR

2 154 bp ORF 163 bp 3 3 

untranslated region 3UTR 3UTR

ploy A 16 bp 1

AATAAA Sihsp83

717 82.6 ku

4.99 5 HSP90

YSNKEIFLRELISNSSDALDKIR 33~55 aa

LGTIAKSGT 102~110 aa IGQFGVGFYSCYLVAD

126~141 aa IKLYVRRVFI 347~356 aa

GVVDSEDLPLNISRE 373~387 aa C-

714~717 aa HSP90

EEVD

HSP83

1  

2.2  大螟 HSP83 结构预测 

Phyre2 http://www.sbg.bio.ic.ac. 

uk/~phyre2/html Saccharomyces 

cerevisiae (Hansen) HSP90 PDB ID: c2cg9A

Ali et al. 2006 HSP83

5 HSP90 2  

2.3  大螟 HSP83 基因组序列分析 

Sihsp83

2 218 bp GenBank KM077138

cDNA Sihsp83  

2.4  大螟 HSP83 系统发育分析 

MEGA 6.06

17 HSP90 HSP83
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4

3

HSP83 HSP83

HSP90

HSP83  
 

 

图 1  大螟 HSP83 基因 cDNA 序列及其编码氨基酸序列 

Fig. 1  Nucleotide and deduced amino acid sequence of HSP83 of Sesamia inferens 

5 hsp90  

Five signature sequences of hsp90 family are stressed by yellow, the cytoplasmic HSP90 carboxyl terminal region is stressed 

by red, the putative polyadenylation signal is stressed by boxed. 
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3  讨论 

70

80 90

Chilo suppressalis Walker

Tryporyza incertulas Walker

1983 90

 
 

 

 

 

 

 

图 2  大螟 HSP83 结构预测图 

Fig. 2  The structural prediction of Sesamia inferens HSP83 

5 hsp90 Five signature sequences of hsp90 family are stressed by yellow. 

 

 

1995

2001 2002 2009

2011 2012

2014

 

HSP90

Picard 2002 HSP90

90

cDNA

RT-PCR RACE

HSP90 Sihsp83 cDNA

 

717

82.6 ku HSP90 5

HSP83

Blast

HSP83 Gkouvitsas et al. 2009

Mythimna separate (Walker) HSP90 Xu  
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et al. 2011 Mamestra brassicae 

(Linnaeus) HSP90 Sonoda et al. 2007

Spodoptera frugiperda (Smmith) HSP83

Landais et al. 2001 HSP90 Sonoda 

et al. 2006 HSP90

HSP90

 

HSP83

EEVD HSP83

Gupta 1995

TPR

Tetratricopeptide repeat 34

Hop/Stil Hip

Fkbps PP5 Sgt Cyp40 Pearl and Prodromou

2006 Allan and Ratajczak 2011 Gitau et al.

2012 HSP90 TPR

Carrigan 

et al. 2005  

HSP90

 
 

 

 

 

图 3  大螟 HSP83 与其他鳞翅目昆虫 HSP90（或 HSP83）的系统发育树（邻接法） 

Fig. 3  Neighbor-Joining phylogenetic tree showing Sesamia inferens HSP83 with respect to the other Lepidoptera 

insect HSP90 (or HSP83) 

1 000 >50 S. inferens HSP83 KM077137 S. nonagrioides 

HSP83 DQ198859.2 Mamestra brassicae HSP90 AB251894.1 Spodoptera exigua HSP90

FJ862050.1 Spodoptera litura HSP90 GU433379.1 Spodoptera frugiperda HSP83
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AF254880.1 Helicoverpa armigera HSP90 FJ986209.1 Helicoverpa zea HSP90

GQ389710.1 Papilio polytes HSP90 AK402420.1 Antheraea pernyi HPS90 GU235994.1 Antheraea 

yamamai HSP90 AB176669.1 Bombyx mori HSP90 AB060275.1 Dendrolimus punctatus HSP90

EF190214.1 Dendrolimus superans HSP90 EF197937.1 Dendrolimus tabulaeformis HSP90

EF197936.1 Plutella xylostella HSP90 KF471526.1 Grapholita molesta HSP90

JX678980.1 Carposina sasakii HSP90 HQ392512.1  

Numbers on the branches are the bootstrap values obtained from 1 000 replicates (only bootstrap values >50 are shown). 

HSP90 (HSP83) amino acids were from the following species with their accession numbers: S. inferens HSP83 (KM077137), 

S. nonagrioides HSP83 (DQ198859.2), Mamestra brassicae HSP90 (AB251894.1), Spodoptera exigua HSP90 (FJ862050.1), 

Spodoptera litura HSP90 (GU433379.1), Spodoptera frugiperda HSP83 (AF254880.1), Helicoverpa armigera HSP90 

(FJ986209.1), Helicoverpa zea HSP90 (GQ389710.1), Papilio polytes HSP90 (AK402420.1), Antheraea pernyi HPS90 

(GU235994.1), Antheraea yamamai HSP90 (AB176669.1), Bombyx mori HSP90 (AB060275.1), Dendrolimus punctatus 

HSP90 (EF190214.1), Dendrolimus superans HSP90 (EF197937.1), Dendrolimus tabulaeformis HSP90 (EF197936.1), 

Plutella xylostella HSP90 (KF471526.1), Grapholita molesta HSP90 (JX678980.1), and Carposina sasakii HSP90 

(HQ392512.1). 
 

 

 

 

 

HSP83 HSP90

90% HSP90

HSP83

HSP90

 

Castillo-Davis et al. 2002 Wong et al. 2004

HSP70 hsp70

HSP70

hsc70

Chuang et al. 2007 Wang et al.

2008 Helicoverpa armigera Hübner

Helicoverpa assulta Guenée

Spodoptera litura Fabricius

HSP90 Xu et al.

2011 Sihsp83

Sihsp83

 

HSP83 cDNA

RNA
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